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ELECTRIC   LIGUST    APPARATUS. 


The  interesfe  felt  by  all  classes  in  the  introduction  of  the 
electric  light  for  household  purposes  is  now  so  universal 
that  the  one  great  question  is,  "  When  shall  we  be  able  to 
have  this  light  in  our  houses  ?  "    At  present  this  is  i;ather  a 
difficult  matter  to  deal  with,  for,  notyrithstanding  all  that 
has  been  gone  through  by.the  parliamentary  Electric  Light 
Oommittee,  we  are  now  a$  a  standstill  as  &r  as  any  impor- 
tant operation  is  concerned  towards,  solving  the  problem  of 
domestic  illumination.  -  Several  well-known  gentlemen  with 
unlimited  funds  have  provided  for  th^mseWe«.  the  necessary 
apparatus  wherewith  to  light  iheir  own  maksibns  by  means 
of  the  incandescent  electric^  ^mps,  Ch^  result,  after  the  first 
cost,  being  emineAbly'satisfiactory ;  bul  the  laying  down  of 
the  necessary  plat^t^il^v^Iv^  the  outlay  of  a  considerable 
sam,  and  it  is  this' firstf  Expense  whi^h  is  keeping    back 
m^  who  woulcl  otherwise  yivest  in  a  private  installation  of 
the  electric  light.^  ^yofili  really  be  wflrth  the  considera- 
tion of  electric  li^t^copjpanies  to  endeavour,  by  a  different 
.design,  or  i}roporCtQ]^ng>>of  the  various  parts  of  dynamo* 
•elebtric  machine^,  to  lUflterially  cheapen  them,  so  that  the 
evident  desires  of^mahy  pdvale  persons  with  toletably  good 
^incomes  could   be  met.    M.  Harcel    Deprez    h^   lately 
^demonstrated,  both  tlieoretically  and  experimentally,  that  a 
^magnetic  field  of  given^tensity  is  least  expensive  to  obtain 
when  it  is  produced  ^y  '^lectro-magnets  of  cgndderable 
dimensionB,  and  he  reoblmpends'  the  employment  of  very 
powerful  inducers^  surrbtmled  with   a  moderate   quantity 
(the  italics  are  ourrf)  'of  ^ij^ 

*  It  is  the  wire  for  ^K^l^^^  ^^  bobbins  and  electro- 
magnets of  these  macha^^  whii^h- constitutes  the  most  ex- 
"pensive  item  in  theur7iBnl^r(i5tion,  and  we  quite  believe  that 
the  electro-magnets  may  be  maAe  much  more  cheaply  and 
yet  be  equally  as  effieiejat'as  those  uow  employed.  As  far 
as  arc  electric  lamps*  ar^  concerned,  it  is  jmt  probable  that 
'.they  will  trench  upon  the  subj^t  of  doih^tio  illumination 
beyond  a  slight  degree;  *6af'as  they,  too,  have  their 
special  uses,  cheapness  in  tjreii'  construction  is  most  desir- 
able. Apparently  tha  lamps  of  this  type  which  have 
had  the  greatjdst.  sale  have  hee<^  the  n^ost  costly,  but  it  is 
easy  to  imagine  that  the  demadd.fiur  them  would  have  been 
bore  than  quadrupM  had  their  price  been  reduced  to  one- 
fourth  of  their  preseijt.scale.  There  iA^  however,  every  possi- 
bility of  great  rcductiljtf  on  this  point,  for  there  is,  at  least, 
one  lamp  lately  brom^t;- before  the  public  which  can  be 
made  for  ^  few  shillings^'and  will  last  in  action  thirty  or 
forty  hoars  without  recharging.  Even  presuming  that  the 
use  of  such  a  lamp  entails  the  cost  of  10  or  20  per  cent, 
extra  horse-power,  its  enormously  reduced  first  cost  and  ease 
of  manipulation  will  outweigh  such  consideration,  more 
^pedalty  where  the  supply  of  power  is  unlimited.    The 


question  of  consumption  of  carbon,  and  also  of  the  manu- 
facture of  the  carbon  itself,  is  of  the  greatest  importance. 
It  will  be  seen,  in  the  description  of  the  illumination  of  the 
North  Brussels  Telegraph  Office  in  our  other  pages,  that  of 
many  experiments  with  retort  and  artificiaUy^produced 
carbons,  the  best  results  were  obtained  with  the  former. 
Of  course,  gas  carbon  could  not  economically  be  used  with 
the  ordinary  arc  lamps ;  therefore,  any  system  which  can 
employ  short  and  roughly-shaped  pieces  of  gas  carbon  has 
a  certain  advantage  over  those  which  necessarily  burn  car- 
bons artificially  made.  The  manufiEMSture  of  incandescent 
lamps  has  made  more  progress  towards  the  end  in  view  than 
any  other  part  of  an  electric  light  system  ;  and  on  the  score 
of  expense  there  is  certainly  but  little  to  complain  of,  con- 
sidering their  lasting  capabilities,  when  not  forced  beyond  a 
normal  illuminating  power. 

The  expense  attached  to  the  employment  of  incandescent 
lamps  has  been  reduced  during  the  last  twelve  months  about 
five  times.  This  is  due  to  a  variety  of  causes,  the  principal 
being,  perhaps,  the  fact  that  experimental  work  in  this 
direction  can  be  much  more  easily  carried  out  than  in  the 
case  when  machines  are  the  subject  of  investigation.  In 
England,  at  least,  we  are  deeply  indebted  to  the  labours  of 
Messrs.  Swan  and  Lane-Fox,  who  are  practically  the  pioneers 
of  this  branch  of  electric  lightingi  and  it  should  be  remem- 
bered that,  whatever  improvements  may  have  been  made 
since  by  others,  their  path  has  been  rendered  easy  by  the 
labours  of  the  two  gentlemen  mentioned. 

The  cost  of  conducting  wires  forms  another  heavy  item  in 
the  sum  total  of  a  system  of  electric  lighting,  yet  we  have 
every  reason  to  believe  that  this  will  be  within  a  short  period 
reduced  nearly  50  per  cent.  The  supply  of  gutta-percha  and 
india-rubber  as  insulating  materials  is  limited  even  now,  and 
it  is  likely  that  their  cost  will  be  materially  increased  by  the 
demands  for  electric  light  leads.  It  is  therefore  necessary 
that  other  materials  be  sought  for  to  answer  the  same  pur- 
pose, and  this  is  in  a  very  &ir  way  of  being  satisfactorily 
accomplished.  The  motive  power  as  supplied  by  steam 
engines  for  driving  dynamo-electric  machines  is  already 
established  on  as  economical  a  basis  almost  as  may  be  ex- 
pected, but  improvements  in  gas-engines  will  doubtless  con- 
tinue for  some  time  to  come.  But  it  is  not  so  much  to 
improvements  iii  the  apparatus  producing  our  motive  power, 
as  to  the  cheapening  of  the  electrical  part  of  the  installation, 
that  we  must  look  to  for  the  increased  development  of  electric 
lighting.  It  is  quite  right  and  business-like  on  the  part  of 
any  company  with  plenty  of  work  in  hand  to  keep  up  high 
prices ;  but  it  is  no  reason  why  new  competitors  in  tiie 
same  field  should  try  to  emulate  the  method  adopted  by  the 
commercially  successful  company.  It  is  the  very  object  of 
competition  to  bring  prices  down  to  such  a  level  that  both 
manufacturers  and  the  public  receive  their  fair  dues.  It  is 
necessary  when  the  demand  for  certain  articles  is  limited  to 
charge  accordingly,  but  when  the  demand  is  likely  to  become 
universal,  it  becomes  policy  on  tiie  part  of  those  supplying 
the  articles  to  encourage  the  desire  of  the  public,  and  not  to 
paralyse  or  stave  it  off  by  the  exorbitant  sums  required  for 
the  apparatus.  That  the  wished<>for  result  will  arrive  sooner 
or  later  is  a  matter  of  course,  but  at  present  electric  light 
companies,  with  one  or  two  exceptions,  show  too  much  apathy 
towards  the  very  object  of  their  formation,  and  rapid  progress 
therefore  is  scarcely  to  be  looked  for. 
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electric  arc  and  the  flame  of  the  candle  on  the  same  horizontal 
line. 

The  maximnm  Inminons  intensity  is  obtained,  with  con- 
tinnons  cnnent  machines,  when  a  straight  line  leading  from 
the  photometer  to  the  arc  makes  an  angle  of  50  to  60  degrees 
with  a  horizontal  plane. 

Not  having  at  onr  disposal  a  room  snflScientlj  high  to 
make  onr  experiments  nnder  these  conditions,  we  confined 
onrselves  to  taking  the  mean  of  the  intensities.  The  experi- 
ments of  M.  Hippolyte  Fontaine  have  shown  that  this 
average  intensity  is  clearly  eqnal  to  donble  that  obtained 
when  the  arc,  the  photometer,  and  the  standard  light  are  on 
the  same  horizontal  line  (see  Revue  Industrielh,  9th  Jnly, 
1879).  According  to  these  data,  the  mean  intensity  of  the 
light  obtained  in  the  Jaspar  regulators,  burning  Siemens' 
carbons  (the  positive  having  a  central  core,  and  the  negative 
being  of  retort  carbon),  is  1,670  candles,  the  gas-en^e 
making  160  revolutions  and  the  dynamo-electric  machmes 
S55  revolutions  per  minute. 


IV. — Electric  Measurements, 

The  length  of  the  circuits,  including  return  wire,  con- 
necting the  three  Gramme  machines  to  the  three  Jaspar 
lamps,  are  respectively  90*5,  120*7,  and  140  metres.  In 
•order  to  measure  the  resistance  in  ohms  of  these  lengths  and 
that  of  the  coils  of  the  machines,  we  used  a  Wheatstone's 
bridge.    After  the  cooling  of  the  machines  we  found — 
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The  resistance  of  the  carbons  employed  is  0*152  ohms  for 
0'22  metres  of  Siemens'  carbons,  and  0*175  ohms  for  0*18 
metres  of  retort  carbon.  It  follows  from  this  that  if  there 
iiad  been  no  other  resistance  than  those  already  enumerated, 
the  current  would  have  to  pass  through  in  each  circuit  at 
the  commencement  of  the  lighting  respective  resistances  of 
1-723,  1-778,  and  1*873  ohms. 

Each  of  the  circuits,  not  including  the  dynamo-electric 
machines  and  the  lamps,  offers  an  insulation  resistance  of  55 
megohms  per  kilometre. 

When  uie  gas-engine  makes  160  revolutions  and  the 
dramme  machines  980  revolutions  per  minute,  the  intensity 
of  the  current  measured  by  Siemens'  electro-dynamometer 
Taries  between  15  and  16*6  ampferes.  We  found  by  the 
method  of  discharging  a  condenser  that  the  difference  of 
potential  at  the  terminals  of  the  lamps  is  approximately  51 
Tolts,  and  that  at  the  terminals  of  the  Gramme  machine  57 
Tolts.    If  we  apply  Joule's  formula  to  these  results — 


T  = 


I'R 


5-81  X  75  tiorse-powcr. 


IThere 
4md 

-we  find  T  = 


I  =  15*8  amperes 
R  =  i'8  ohms 
249-64  X  1*8       449-352 


9-81  X  75 


735-75 


=  0*61  horse-power. 


which  gives  us  an  available  force  of  24-4  per  cent. 

As  it  is  to  be  suppled  that  there  exists  in  the  arc  either 
an  opposing  electromotive  force  or  a  resistance  the  preceding 
formnlsa  should  be  modified  as  to  the  values  to  be  given  to 
B.  This  enables  us  to  admit  that  the  available  force  is 
greater  than  that  which  we  obtain  by  calculation.  We 
cannot,  in  fact,  think  that  75*6  per  cent,  of  the  effective 
work  is  absorbed  by  the  motion  of  the  machines  and  the 
heating  of  the  wires. 


V. — Different  Methods  adopted  for  Lighting  the  Rooms  at 
North  Brussels. 

The  first  plan  adopted  for  the  lighting  was  to  place  three 
lamps  on  tnpods  at  the  points  mariced  1,  2,  and  3,  in  fig.  1. 
In  the  three  lamps,  placed  at  a  height  of  2*75  metres,  the 


positive  carbon  was  underneath,  so  that  the  light  was 
thrown  on  the  ceiling  and  walls,  partly  directly,  and  partly  by 
the  help  of  a  reflector,  b  (see  figs.  2  and  2a).  A  cylmder,  v, 
formed  of  sheets  of  glass,  placed  on  the  refiector,  r,  and  a 
truncated  cone  of  ground  glass,  G,  obviated  the  projections  of 
incandescent  carbon.  The  globe,  a,  also  prevented  the  light 
from  striking  directly  on  the  eyes  of  those  employis  near  the 
lamp. 

By  this  method  a  light  was  obtained  which  was  more  than 
sufficient,  but  not  very  steady. 
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This  want  of  steadiness  arises  from  the  reverse  employ, 
ment  of  the  lamp :  the  hollow,  which  is  formed  at  the 
extremitv  of  the  positive  carbon  placed  underneath,  becomes 
filled  with  impurities  contained  in  tne  carbon ;  these  substances, 
on  becoming  fused,  produce  variations  in  the  intensitvof  the 
light.     Thu  methoa  of  lighting  was  continued  until  the  1 5th 
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of  February,  1880.  At  that  date  M.  Jan)ar  modified  the 
system  by  adopting  a  double  refiection  of  the  li^ht.  The 
positive  carbon  of  the  regulator  was  placed  at  the  top  of 
the  lamp.  (^S^  figs.  8  and  4.)  The  light  is  reflected  on  the 
ceiling  by  horizontol  mirrors,  M,  K,  and  m'k',  directed  down- 
wards. In  order  to  hinder  the  ftdl  light  from  dazzling  the 
operators,  the  luminous  arc  is  enclosed  in  a  truncated 
(juadrangnlar  pyramid,  B,  s,  T,  u,  of  sheet  iron  nickeled 
inside ;  the  base  of  the  pyramid  is  turned  upwards.    By 
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this  means  we  obtained  a  very  steady  light,  although  the 
quantity  of  light  utilised  is  not  so  great,  on  account  of  the 
reflection  on  the  mirrors,  as  that  resulting  irom  the  first 
method,  it  is  still  more  tlmn  suflScient  for  the  emplot/is  who 
attend  to  the  telegraphic  instruments.  By  using  lamp  No.  1, 
which  belongs  to  the  first  room,  we  were  able  to  light  the 
little  sorting  room,  which  leads  to  the  two  instrument  rooms. 
With  this  object  the  regulator  of  the  first  room  (see  fig.  5) 
bears  a  crown  of  six  lenses,  on  which  rests  a  horizontal 
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nickeled  reflector.  The  rays  of  the  cone  formed  by  the 
lenses  are  normal  to  those  of  the  crater  of  the  positive  carbon. 
This  arrangement  allows  of  luminous  sheaves  being  sent  out 
by  means  of  plane  mirrors  in  six  different  directions.  One 
of  these  sheaves  is  intercepted  by  another  plane  mirror,  d 
{see  fig.  1),  which  directs  it  on  to  a  white  blind,  b,  from 
which  the  light  is  reflected  on  to  the  pigeon-holes. 

A  second  beam  is  directed  to  c,  above  the  clerk  who  oc- 
cupies the  desk  placed  in  this  room.  In  order  to  prevent 
the  luminous  arc  from  dazzling  the  eyes  it  was  enclosed  in  an 
ellii)tical  truncated  cone  of  aheet  iron,  nickeled  inside.  The 
luminous  point  occupies  a  focus  of  one  of  the  horizontal 
sections. 


VI. — Experiments  with  different  Carlons  for  Regulators. 

We  tried  the  principal  carbons  known  :  the  gas  carbons, 
Carr6*s,  Gauduin's,  Siemens'  coppered  carbons,  and  those 
with  central  core,  of  Siemens  Brothers,  of  different  diameters. 
The  majority  of  the  artificial  carbons  gave  bad  results,  the 
light  changmg  frequentlv  in  intensity  and  colour.  The 
best  results  were  obtainea  with  the  gas  carbons  prepared 
with  borax,  and  those  of  Siemens  Brothers,  with  central  core 
of  plumbago,  either  used  singly,  or  together  with  different 
diameters.  The  most  advantageous  combinations  are  the 
following : — 

I.  Two  9-millimetre  square  gas  carbons. 

II.  Two  square  gas  carbons,  one  of  which,  forming  the 
positive  pole,  is  11  millimetres,  and  the  other  9  millimetres. 

III.  A  round  carbon  of  Siemens  Brothers,  14  millimetres  in 
diameter,  forming  the  positive  pole,  and  a  9-millimetre 
square  g^  carbon,  for  the  other  pole.  With  a  length  of 
22  centimetres  for  the  carbon,  which  becomes  hollowed  out, 
and  of  18  centimetres  for  the  other  (35  centimetres  altogether), 
the  first  combination  allows  of  an  iUumination  of  8 jf  hours, 
and  the  two  other  combinations  of  4i  hours. 


yil.-^Attentim  required  by  the  Apparatus. 

The  daily  attention  required  by  the  gas-engine  is  the  same 
that  necessary  for  all  motors  of  the  same  £nd. 


The  &ramme  Machines. 

The  precautions  to  be  taken  in  regard  to  these  machines 
can  be  summed  up  as  follows  :— 

1.  The  brushes  should  never  be  loosened  while  the  current 
is  established,  because  the  spark  which  would  be  produced 
at  the  moment  of  their  separation  from  the  commutator^ 
would  bum  the  copper  wires,  of  which  they  are  composed. 

2.  The.  brushes  should  be  moderately  light,  so  that  the 
pieces  of  bronze  which  support  them  may  not  rub  against 
the  commutator  and  wear  it  out.  The  wires  of  the  brushes 
alone  should  rest  upon  it. 

3.  The  position  of  the  brushes  being  of  great  importance, 
it  should  be  examined,  and  noted  down  at  the  time  of  the 
arrival  of  the  machines,  so  that  if  shifted  it  may  be  re-estab- 
lished. 
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4.  If,  by  accident,  the  ends  of  the  brushes  should  be 
burnt,  the  melted  part  should  be  cut  off  neatly,  the  brush 
should  be  pushed  forward,  so  as  to  restore  it  to  its  original 
length,  and  then  the  ends  should  be  filed,  or  sharpened  so 
as  to  give  them  their  former  shape.  Very  few  sparks  should 
be  pranced  at  the  point  where  the  brush  rubs  against  the 
commutator.  Large  sparks  would  indicate  that  the  brashes 
are  either  badly  placed,  or  not  in  good  condition. 

5.  In  order  to  avoid  the  wearing  out  of  the  brofihes,  it  is 
adrisable,  now  and  then,  to  grease  the  oommntator  with  a 
little  oil  on  a  rag,  but  care  must  be  taten  that  the  ooantitj 
of  oil  used  is  not  sufficient  to  clog  the  brushes  or  to  mciease 
appreciably  the  electrical  resistance  of  the  circuit. 

6.  The  driving-band  should  be  kept  tightly  stretched. 
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7.  All  the  machines  should  be  in  order  before  being  put 
in  motion.  It  may  be  ascertained  whether  the  current  is 
established  by  bringing  a  piece  of  iron  near  the  ring  at  the 
top  of  the  inductor ;  if  it  is  attracted  the  current  is  cir- 
cmating. 

8.  It  is  indispensable  that  the  speed  of  the  motor  should 
be  very  regular  ;  the  bobbin  of  the  Gramme  machine  should 
perform  900  to  1,200  revolutions  per  minute.  If,  after  run- 
ning about  an  horn*,  the  dynamo-electric  machine  should 
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become  heated  beyond  100  degrees  Centigrade,  the  speed 
must  be  lessened ;  if,  on  the  contrary,  the  temperature  does 
not  exceed  twenty  or  thirty  degrees  Centigrade,  the  speed 
must  be  increased. 

The  heating  depends  on  the  greater  or  less  resistance  of 
the  wire  connecting  the  macUne  with  the  lamp.  The 
longer  the  wire  is  and  the  less  its  diameter  the  more  its  re- 
sistance increases,  and,  consequently,  the  more  must  the 
speed  of  the  machine  be  increased. 

9.  The  screws  which  fix  the  bobbin  to  the  axle  should  be 
examined  from  time  to  time  to  see  whether  they  have 
become  loosened. 

The  Jaspar  Lamp. 

Fig.  8  gives  an  illustration  of  the  Jaspar  lamp.  The 
lower  carbon-holder  is  in  electrical  communication  with  the 
frame  of  the  apparatus,  and  the  other  is  completely  insu- 
lated from  it.  The  two  carbon-holders  are  each  guided  bv 
a  vertical  rod,  which  is  fitted  into  a  cylinder  filed  with 
mercury.  Two  cords,  connnected  by  two  pullies,  the  diame- 
ter of  one  being  double  that  of  the  other,  to  the  two  rods 
supporting  the  carbons,  regulate  the  distance  between  them, 
80  that  tne  distance  traversed  by  the  positive  carbon  is 
almost  double  that  passed  throu(^h  by  the  negative  carbon. 
A  weight,  which  slioes  along  a  horizontal  bar,  is  connected  by 
a  cord  to  a  third  pulley,  fixed  upon  the  axle  of  the  two  first. 

The  extremity  of  the  rod  of  the  lower  carbon-holder, 
which  is  of  soft  iron,  passes  into  a  solenoid,  which,  by 
the  magnetic  attraction  resulting  from  the  passage  of 
Uie  current  through  its  spirals,  maintains  a  distance  of 
three  millimetres  between  the  points  of  the  carbons.  When 
this  distance  is  increased  the  intensity  of  the  current  is 
diminished,  and  the  carbons  come  closer  together.  The 
object  of  the  weight,  which  acts  in  an  opposite  direction  to 
the  electric  current,  is  to  enable  the  regulator  to  be  em- 
ployed for  currents  of  very  different  intensities.  The  mer- 
cury in  the  two  cylinders,  in  which  are  fixed  the  rods 
guiding  the  carbon-holders,  prevents  the  sudden  bringing 
together  of  the  carbons,  and  insures  good  contact  between 
the  lower  rod  and  the  frame  of  the  apparatus* 


The  lower  part  of  the  regulator  is  protected  from  the  dust 
and  from  shocks  by  an  envelope  of  varnished  sheet-iron 
fixed  to  the  woodwork  of  the  apparatus  by  two  screw-hoops, 
serving  as  handles  for  carrying  about.  The  precautions  to 
be  taken  in  Uie  manipulation  of  these  regulators  are  as 
follows : — 

I.  Before  starting  them  the  rings  should  be  unscrewed, 
the  sheet-iron  envelope  taken  off,  raising  it  very  carefully 
upwards,  and  800  gitimmes  of  very  pure  mercury  should  he 
poured  into  the  cylinders,  taking  care  to  move  slowly  the  rod 
bearing  the  piston,  in  order  to  expel  the  air  contained 
under  it. 

II.  To  make  sure,  before  putting  back  the  envelope,  that 
the  cords  have  not  slipped  firom  the  grooves  of  the  pulleys, 
and  that  the  movable  psirts  work  quite  freely.  If  everything 
is  in  order,  and  if  the  carbon-holders  are  drawn  away  from 
each  other  by  pushing  down  the  lower  carbon,  the  two 
carbons  should  come  slowly  together,  without  jerk  or  break, 
as  far  as  they  can  go. 

III.  The  weight  being  drawn  to  the  middle  of  the  rod 
which  bears  it,  the  lamp  is  in  readiness  for  the  Gramme 
machine,  revolving  at  900  turns.  The  distance  between  the 
carbons  during  the  action  of  the  regulator  is  then  8  mm. 

IV.  To  insure  before  lighting  that  no  mercury  has  gone 
out  of  the  cylinders,  to  work  by  hand  the  mechanism,  and, 
if  the  movement  of  the  carbon-nolder  is  not  regular,  to  clean 
the  cylinder  and  its  piston  and  filter  the  mercury  through 
flannel. 

V.  To  keep  clean  the  rods  of  the  carbon-holders  by  wiping 
them  with  a  qtj  linen  cloth,  and  if  the  apparatus  has  become 
clogged,  to  take  it  all  to  pieces  and  thoroughly  clean  the 
rubbing  surfaces. 

VI.  In  case  the  cords  should  break,  to  replace  them  by 
new  ones,  taking  into  consideration  their  respective  lengths 
between  the  knots.    These  lengths  are  as  follows : 


For  the  large  wheel 
The  next  size 
For  the  small  wheel 


0-.  260 
or.  185 
0".  240 


VIII.  The  comparative  cost  of  the  lighting  by  gas  and 
the  lighting  by  electricity  which  have  been  used  successively 
at  the  office  of  North  Brussels. 

A. — Labour  and  Consumption  of  MaieriaU 

Before  the  employment  of  the  electric  light,  the  large  in- 
strument-room was  lighted  by  47  gas-jets,  the  smaller  one  by 
21,  and  the  room  leading  into  them  by  2 — or,  altogether,  70 
jets — each  consuming  140  litres  per  hour.  The  total  con- 
sumption was,  therefore,  9"**.  800  per  hour. 

Tnis  being  at  the  rate  of  0.15  fr.  the  cubic  metre,  the 
expense  amounted  to  1.47  fr.  per  hour  for  the  complete 
Ugnting  of  the  three  rooms.  To  this  price  we  must  add 
0.15  fr.  for  the  glass  chimneys  and  smoke-consumers,  which 
brings  it  up  to  1.62  fr. 

In  working  the  three  Gramme  machines,  the  gas-engine 
consumes  about  8  cubic  metres  of  gas  per  hour,  which  costs 
0.15  fr.  X  8  =  1.20  fr. 

The  lubricating  of  the  Otto  motor  take  half  a  litre  of  oil 
pr  day.  The  management  of  the  machine  and  lamps  is 
intrusted  to  one  man,  who  receives  a  monthly  salary  of 
120  frs.,  or  4  frs.  per  dav. 

The  arrangement  of  the  wires  and  telegraph  instruments 
at  the  office  of  North  Brussels  necessitates  the  burning  of 
gas  all  through  the  night.  After  9.80  p jn.  only  a  few  of 
the  instruments  are  u^  for  the  transmission  and  reception 
of  despatches ;  at  11  o'clock,  when  the  night  service  com- 
mences, this  number  is  still  less.  The  instruments  at  work 
after  that  time  are  scattered  in  various  parts  of  the  two 
rooms.  The  operators  then  reauire  for  their  work  a  limited 
amount  of  light,  easily  obtainea  by  lighting  a  few  gas-jets. 

As  on  the  shortest  days  six  hours  of  electric  lifting  are 
required  (from  8.80  to  9.80  p.m.),  and  on  the  longest  two 
hours  (from  7.80  to  9.30  p.m.),  we  have  on  an  average  a 
duration  of  four  hours.  It  is  upon  this  average  that  we 
calccQate  the  cost  of  the  three  lamps. 

The  total  length  of  the  carbons  used  with  the  Jaspar 
regulator  does  not  exceed  0".  85,  0".  22  for  the  positive 
carbon,  and  0".  18  for  the  negative. 

By  burning  ^  carbons  9  millimetres  square,  or  gas 
carbons  11  millimetres  square  for  the  positive  pole  and 
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9  milimetres  for  the  negative,  or  el%  Siemens  Brothers' 
round  artificial  carbons  with  central  core,  14  millimetres  in 
diameter  for  the  positive  pole,  and  gas  carbons  9  milimetres 
square  for  the  negative,  we  arrive  at  the  following  results : — 

In  one  lamp  we  burn,  in  3^  hours,  0"".  35  of  gas  carbon 
9  millimetres  square;  in  ii  hours  0".  22  of  gas  carbon  11  mil- 
limetres  square  and  O"".  13  of  gas  carbon  9  millimetres  square  ; 
in  4^  hours  0".  22  of  Siemens  Brothers*  round  carbons, 
14  millimetres  in  diameter,  and  0*.  13  of  gas  carbon  9  mil- 
limetres square. 

If  we  bring  this  rate  of  consumption  to  an  average  dura- 
tion of  4  hours,  we  find  that  we  bum  : 

I.  0".  40  of  carbon,  9  millimetres  square. 

II.  0"°.  20  of  gas  carbon  11  millimetres  square,  and  0°".  12, 
9  millimetres  square. 

III.  0".  20  of  Siemens  Brothers*  carbons,  14  millimetres 
in  diameter,  and  0"".  12  of  gas  carbon,  9  millimetres  square. 
From  these  data,  it  follows  that  the  cost  of  labour  and 
consumption  of  material  in  producing  the  electric  light  by 
means  of  three  Jaspar  lamps,  for  4  hours,  can  be  estimated 
as  follows : 


Carbon... 

32  oubio  metres  of  gas  at  0. 15  fr. 
4  litre  of  oil,  rags,  Ac,     ... 
Salary  of  workman 


Frs. 
2.24 
4.80 
0.75 
4.00 


Total     ...  11.79 

Or  2.95  frs.  per  hour. 

We  have  already  found  that  the  cost  of  consumption  with 
lighting  by  gas  amounts  to  1.62  fr.  per  hour. 

B. — Cost  of  the  two  Methods  of  Lighting. 

The  cost  of  a  complete  installation  of  gas-pipes,  meter, 
&c.,  such  as  that  used  at  the  oflSce  of  North  Brussels,  may 
be  estimated  at  50  frs.  per  burner.    The  seventy  burners 
used  in  three  instrument-rooms  cost,  therefore,  for  installa- 
tion, 70  X  50,  or  3  500  irs. 

For  lighting  by  the  electric  light  we  have,  for  the  cost  of 
installation  : — 

Frs. 
3  Gramme  machines,  workshop  type         ...  ...     4,500 

3  Jaspar  regfulators        ...  ...  ...  ...        840 

3  tripods  of  variable  height  ...  ...  ...  74 

3  commutators  ...  ...  ...  ...  81 

350  metres  of  insulated  wires  and  cable    ...  ...        350 

Accessories  for  the  regulators       ...  ...  ...        300 

An  eight-horse  gas-engine  ...  ...  ...    5,970 

Fixing  of  the  motor  and  instruction  of  workman    ...       650 

Total    ...  12,765 

Calculating  the  interest  and  repairing  in  the  proportion 
of  10  per  cent.,  we  get,  in  the  two  cases : — 

a.  For  gas :  0.96  fr.  per  day,  or  0.24  fr.  per  hour  of 
lighting. 

h.  For  the  electric  light :  8.49  fr.  per  day,  or  0.87  fr.  per 
hour  of  lighting. 

The  actual  cost  of  lighting  per  hour  amounts,  therefore : — 

I.  For  gas  :  to  1.86  fr. 

II.  For  the  electric  light  :  to  8.82  frs. 

Thus,  the  electric  light  costs  2*05  times  as  much  as  gas. 

If  we  take  into  account  the  luminous  intensity,  we  find 
that  one  candle-power  per  hour  of  gas  costs  0.0035  fr. 
(one  gas-jet  being  equal  to  7^  candles),  and  one  candle- 
power  per  hour  of  electric  light  costs  0.00076  fr. ;  ».«.,  4  G 
times  less  than  gas. 

lX.-^Cmicludmg  remarks. 

In  rooms  like  those  in  which  the  telegraph  instruments 
are  placed  at  l^orth  Brussels,  where  the  ceiling  is  low  and 
the  number  of  employis  somewhat  numerous,  the  use  of 
^  for  lighting  seriously  affects  the  health  of  the  occupants. 
Gas  yitiates  the  air  by  transforming  part  of  the  oxygen  into 
carbonic  acid,  and  also  by  heating  it  excessively. 

The  electric  light  presents  none  of  these  inconyeniences  : 
very  little  ox^rgen  is  absorbed,  and  the  temperature  is  not 
appreciably  raised.  The  work  is  performed  about  as  easily 
as  by  daylight,  the  reading  of  the  sUps  is  rendered  easier, 
and  the  operators  are  not  so  fatigued,  all  of  which  is  very 
ad?antageous  for  the  regularity  and  celerity  of  the  service. 


We  give  an  extract  from  a  letter  addressed  to  the  Adminis- 
tration by  M.  le  Percepteur  of  North  Brussels,  January  12th, 
1880  :— 

Thanks  to  the  lig^ht  produced,  whioh  is  almost  equal  to  daylight, 
the  work  is  performed  with  less  fatigue  than  by  gas-light,  and  the 
operators  who,  during  the  winter,  pass  seven  hours  after  dark  at  the 
offioe,  find  themselves  much  fresher  after  their  work  than  usuaL 
The  temperature  of  the  room  is  no  longer  that  of  a  furnace,  as  was 
formerly  the  case.  We  have  received  no  complaint  about  tiie  adop- 
tion of  the  electric  light  from  any  of  the  trnploySt,  and  it  is  a  great 
disappointment  to  them  when  it  cannot  be  employed. 

X.—The  Lighting  of  a  Public  Place. 

The  success  of  the  electric  light  at  the  Telegraph  Office  at 
North  Brussels  decided  the  Administration  of  Kailways  to 
attempt,  in  co-operation  with  the  parochial  Authorities  of 
Saint-Josse-ten-Noode,  a  trial  of  lighting,  opposite  the  prin- 
cipal entrance  of  the  Northern  Bailwav  station. 

For  this  purpose  a  gas-engine  of  eight  horse-power  was  in- 
stalled to  work  three  Jaspar  reralators,  destined  to  h'ght  the 
space  opposite  the  station.    The  three  lamps  were  placed  at 
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a  height  of  about  9  metres,  one  in  the  middle  of  the  facade 
of  the  station,  on  the  building  itself;  the  two  others  in  the 
Place  des  Nations,  so  that  the  light  should  be  shed  equallj 
over  the  space  to  be  lighted. 

Each  lamp  is  surmounted  by  a  reflector  of  whitened  sheet- 
iron,  of  conical  shape.  Behind  the  regulator,  placed  on  the 
station,  is  a  reflector  composed  of  two  plane  mirrors,  which 
send  the  light  towards  the  centre  of  the  space.  The  three 
burners  are  enclosed  in  globes  of  alabaster  glass,  which 
diffuse  the  light  around. 

The  two  regulators  in  front  of  the  station  are  placed  on 
candelabra,  shown  at  fig.  6.  A  bracket,  to  the  extremity  of 
which  the  lamp  is  suspended,  turns  on  an  axle,  and  thus 
enables  the  carbons  to  be  renewed.  The  two  parts  of  the 
bracket  are  equalised  so  as  to  be  easily  managed.  The 
plinths  of  the  candelabra  are  of  cast-iron. 

The  lamp  has  a  divided  axle,  the  two  ends  of  which  are 
inserted  into  pivots  fixed  to  the  candelabrum,  and  thus  it 
can  swing  during  the  descent  of  the  bracket. 

The  three  Jaspar  regulators  are  advantageously  substi- 
tuted in  lighting  the  Place  des  Nations  and  the  approaches 
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to  it  for  20  ordinary  gas-IampSy  consmning  200  litres  per  hour, 
and  two  Sngg  burners,  consmning  1,400  litres  per  honr. 

The  cost  of  the  two  methods  of  lighting  can  be  estimated 
as  follows : — 

IXTOTJILULTION. 


I. — Of  the  electric  light. 

3  Ghramme  machines,  workshop  type 

3  Jaspar  regolatora 

3  commutators 

Wires  and  nndergronnd  cable 

2  oanddahra    ... 

Aooessories  for  the  lamp  on  the  building   ... 

An  8  horse-power  gas-engine 


Frs. 

...     4,600 

840 

60 

660 

320 

100 

...     6,970 


Total 


n.— Of  gas. 


20  Ordinary  gas  lamps,  with  burner 

2  „  „  with  Sugg  burner... 

Total 


...  12,340 

Frs. 
...  3,000 
...     1,200 

...     4,200 


The  cost  of  labour  and  consumption  of  material,  supposing 
the  duration  of  lighting  to  be  six  hours  per  day,  amounts 
to:— 

Frs. 
Carbons  for  regulator      ...  ...  ...  ...     3.36 

48  cubic  metres  of  gas  at  0*16  fr.  ...  ...  ...     7.20 

Oil,  rags,  &c.     ...  ...  ...  ...  ...    0.76 

Salary  of  workman  ...  ...  ...  ...    4.00 

Total  ...  16.31 

or  2*25  frs.  per  hour. 

The  cost  of  consumption  of  material  with  lighting  by  gas 
amounts  to  1*02  fr.  per  hour. 

The  cost  per  hour  Is,  therefore,  as  follows : — 


I.— Electric  light. 


Frs. 


Interest  and  repairing  of  installation,  at  10  per  cent.      0.66 
Labour  and  consumption  of  material  ...  ...    2.66 


Total 


n.— Gas. 


3.11 


Frs. 


Interest  and  repairing  of  instaUation,  at  10  per  cent.      0. 19 
Gas  consumed    ...  ...  ...  ...  ...     1.02 


Total 


1.21 


Under  these  conditions,  the  price  of  lighting  by  gas  is 
2-57  times  less  than  taat  of  lignting  by  electricity.  If  we 
calculate,  as  before  in  the  lighting  of  the  office,  the  cost  per 
candle-power  per  hour,  we  E^ould  find  that  the  electric  light 
is  much  more  economical  than  gas. 


FIRE  RISKS  FROM   ELECTRIC 
LIGHTINa. 


BxTLSS  and  r^ulations  for  the  prevention  of  fire  risks  arising 
from  electric  lighting,  recommended  by  the  Council  of  the 
Society  of  Telegraph  Engineers  and  of  Electricians  in  accord- 
ance with  the  report  of  the  committee  appointed  by  them  on 
May  11, 1882,  to  consider  the  subject. 

Members  of  the  committee. — Professor  W.  6.  Adams, 
F.ILS.,  Tioe-president ;  Sir  Charles  T.  Bright ;  T.  Bussell 
Crampton ;  £.  E.  Crompton  ;  W.  Crookes,  F.R.S. ;  Warren 
Ue  la  Bue,  D.C.L.,  F.B.S. ;  Professor  G.  C.  Foster,  F.B.8., 

Bist  president ;  Edward  Orayes  ;  J.  E.  H.  Gordon  ;  Dr.  J. 
opkinson,  F.B.S. ;  Professor  D.  E.  Hughes,  F.B.S.,  vice- 
president ;  W.  H.  Preece,  F.B.S.,  past  president ;  Alexander 
Siemens ;  C.  E.  Spagnoletti,  vice-president ;  James  N. 
Shoolbred  ;  Auenstus  Btroh ;  Sir  William  Thomson,  F.B.S., 
pest  president ;  Lieut.-Colonel  C.  E.  Webber,  B.E.,  president. 

These  rules  and  regulations  are  drawn  up  not  only  for 
the  ^dance  and  instruction  of  those  who  have  electric 
lightmg  apparatus  installed  on  their  premises,  but  for  the 
r^uction  to  a  minimum  of  those  risks  of  fire  which  are 
inherent  to  every  system  of  artificial  illumination. 

The  chief  dangers  of  every  new  application  of  electricity 
arise  mainly  frcnn  ignorance  and  inexperience  on  the  part 
of  those  who  supply  and  fit  up  the  requisite  plant. 

The  difficulties  that  beset  the  ekctrical  engineer  are 


chiefly  internal  and  invisible,  and  they  can  only  be  effectually 
guarded  against  by  "testing"  or  probing  with  electric 
currents.  They  depend  chiefly  on  leakage,  undue  resistance 
in  the  conductor,  and  bad  joints,  which  lead  to  waste  of 
energy  and  the  production  of  heat.  These  defects  can  only 
be  detected  by  measuring,  by  means  of  special  apparatus, 
the  currents  that  are,  either  orduiarily  or  for  the  purpose 
of  testing,  passed  through  the  circmt.  Bare  or  exposed 
conductors  should  always  be  within  visual  inspection,  since 
the  accidental  falling  on  to,  or  the  thoughtless  placing  of 
other  conducting  b<^es  upon,  such  conductors  might  lead 
to  ^' short  circuiting*'  or  the  sudden  generation  of  heat 
due  to  a  powerfiil  current  of  electricity  in  conductors  too 
small  to  carry  it. 

It  cannot  be  too  strongly  urged  that  amongst  the  chief ' 
enemies  to  be  guarded  against  are  the  presence  of  moisture 
and  the  use  of  "  earth "  as  part  of  the  circuit.  Moieture 
leads  to  loss  of  current  and  to  the  destruction  of  the  con- 
ductor by  electrolytic  corrosion,  and  the  injudicious  use  of 
"  earth  '*  as  a  part  of  the  circuit  tends  to  magnify  every 
other  source  of  difficulty  and  danger. 

The  chief  element  of  safety  is  the  employment  of  skilled 
and  experienced  electricians  to  supervise  the  work. 

I.  The  Dynamo  Machine. 

1.  The  dynamo  machine  should  be  fixed  in  a  dry  place* 

2.  It  should  not  be  exposed  to  dust  or  fivings. 

8.  It  should  be  kept  perfectly  clean  and  its  bearings  well 
oiled. 

4.  The  insulation  of  its  coils  and  conductors  should  be 
perfect. 

5.  It  is  better,  when  practicable,  to  fix  it  on  an  insulating 
bed. 

6.  All  conductors  in  the  dynamo  room  should  be  firmly 
supported,  well  insulated,  conveniently  arranged  for  inspec- 
tion, and  marked  or  numbered. 

II.  The  Wires. 

7.  Every  switch  or  commutator  used  for  turning  the 
current  on  or  off  should  be  constructed  so  that  when  it  is 
moved  and  left  to  itself  it  cannot  permit  of  a  permanent  arc 
or  of  heating,  and  its  stand  should  be  made  of  slate,  stone- 
ware, or  some  other  incombustible  substance. 

8.  There  should  be  in  connection  with  the  main  circuit  a 
safety  fuse  constructed  of  easily  fusible  metal  which  would 
be  melted  if  the  current  attain  any  undue  magnitude,  and 
would  thus  cause  the  circuit  to  be  broken. 

9.  Every  part  of  the  circuit  should  be  so  determined,  that 
the  gauge  of  wire  to  be  used  is  properly  proportioned  to  the 
currents  it  will  have  to  carry,  aild  changes  of  circuit,  fi^om  a 
larger  to  a  smaller  conductor,  should  be  sufficiently  protected 
with  suitable  safety  fuses  so  that  no  portion  of  the  conductor 
should  ever  be  allowed  to  attain  a  temperature  exceeding 
150°  F. 

N.B. — These  fuses  are  of  the  very  essence  of  safety.  They 
should  always  be  enclosed  in  incombustible  cases.  Even 
if  wires  become  perceptibly  warmed  by  the  ordinary  cur- 
rent, it  is  a  proof  that  they  are  too  small  for  the  work 
they  have  to  do,  and  that  they  ought  to  be  replaced  by 
larger  wires. 

10.  Under  ordinanr  circumstances,  complete  metallic 
circuits  should  be  used,  and  the  employment  of  gas  or  water 
pipes  as  conductors,  for  the  purpose  of  completing  the 
circuit,  should  in  no  case  be  allowed. 

11.  Where  bare  wire  out  of  doors  rests  on  insulating 
supports,  it  should  be  coated  with  insulating  material,  such 
as  mdia-rubber  tape  or  tube,  for  at  least  two  feet  on  each 
side  of  the  support. 

12.  Bare  wires  passing  over  the  tops  of  houses  should 
never  be  less  than  seven  feet  dear  of  any  part  of  the  roof, 
and  they  should  invariably  be  high  enough,  when  crossing 
thorougnfares,  to  allow  fire  escapes  to  pass  under  them. 

13.  It  is  most  essential  that  the  joints  should  be  elec- 
tricaUv  and  mechanically  perfect.  One  of  the  best  joints  is 
that  shown  in  the  annexea  sketches.  The  joint  is  whipped 
around  with  small  wire,  and  the  whole  medianically  umted 
by  solder. 

14.  The  position  of  wires  when  underground  should  be 
efficiently  indicated,  and  they  should  be  laid  down  so  as  to 
be  easily  inspected  and  repaired. 
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15.  All  wires  used  for  indoor  purposes  should  be  effici- 
ently insulated. 

16.  When  these  wires  pass  through  roofs,  floors,  walls,  or 
partitions,  or  whore  they  cross  or  are  liable  to  touch 
metallic  masses  like  iron  girders  or  pipes,  they  should  be 
thoroughly  protected  from  abrasion  with  each  other  or  with 


the  metallic  masses,  by  suitable  additional  covering ;  and 
where  they  are  liable  to  abrasion  from  any  cause  or  to  the 
depredations  of  rats  or  mice,  they  should  be  efficiently 
encased  in  some  hard  material. 

17.  Where  wires  are  put  out  of  sight,  as  beneath  flooring, 
they  should  be  thoroughly  protected  from  mechanical 
injury,  and  their  position  should  be  indicated. 

if  .B. — ^The  value  of  frequently  testing  the  wires  cannot  be  too 
strongly  urged.  It  is  an  operation,  skill  in  which  is  easily 
acquired  and  applied.  The  escape  of  electricity  cannot  be 
detected  by  the  sense  of  smell,  as  can  g^as,  but  it  can  be 
detected  by  apparatus  far  more  certain  and  delicate. 
Leakage  not  only  means  waste,  but  in  the  presence  of 
moisture  it  means  destruction  of  the  conductor  and  its 
insulating  covering,  by  electric  action. 

III.  Lakps. 

18.  Arc  lamps  should  always  be  guarded  by  proper 
lanterns,  to  prevent  danger  from  falling  incandescent  pieces 
of  carbon,  and  from  ascending  sparks.  Their  globes  should 
be  protected  with  wire  netting. 

19.  The  lanterns,  and  all  parts  which  are  to  be  handled, 
should  be  insulated  from  the  circuit. 

IV.  Danger  to  Person. 

20.  To  secure  persons  from  danger  inside  buildings,  it  is 
essential  so  to  arrange  the  conductors  and  fittings,  that  no 
one  can  be  exposed  to  the  shocks  of  alternating  currents 
exceeding  60  volts;  and  that  there  should  never  be  a 
difference  of  potential  of  more  than  200  volts  between  any 
two  points  in  the  same  room. 

21.  If  the  difference  of  potential  within  any  house  ex- 
ceeds 200  volts,  whether  the  source  of  electricity  be  external 
or  internal,  the  house  should  be  provided  outside  with  a 
•'  switch,"  so  arranged  that  the  supply  of  electricity  can  be  at 
once  cut  off. 

By  order  of  the  Council, 

F.  H.  WEBB,  Secretary. 


THE    BAUDOT   TELEGRAPH. 


{Sixth  Article.) 

OoMBiNER  (continued). — ^We  shall  now  describe  the  com- 
biner according  to  the  practical  form  which  it  takes  in 
M.  Baudot's  last  models. 

Fig.  7  shows  the  plan.  We  see  ten  concentric  rings, 
representing  the  five  pairs  of  grooves  (normal  and  comple- 
mentary), aistinguished  one  from  another  hj  different  signs. 
The  shaded  parts  correspond  to  the  projections  and  the 
white  to  the  hollows.  It  must  be  borne  in  mind  that  an 
immense  number  of  similar  tables  could  be  compiled,  since, 
with  the  five  effects  necessary  to  form  a  signal,  we  obtain  for 

our  computation  the  product  1  x  2  x  8  x  4 x  29  x  80  x  81. 

We  will  confine  ourselves  to  the  table  chosen  by  the  in- 
ventor. 

In  this  table  the  projections  and  hollows  do  not  occupy 

'-'Q  entire  circumftnrence.     A   sector,  equal  to  Hths,  is 

rved  for  the  insertion  of  fixed  stops,  placed  on  the  oom- 


plementarv  grooves  or  those  in  action,  and  represented  in 
black  on  the  diagram.  These  stops  serve  for  the  pointing. 
The  needles  occupy  ^^ths  in  this  sector.  When  at  rest  tiie 
needles  close  the  groove  of  action,  and  the  rubbers  then 
follow  the  grooves  of  rest;  the  frame  does  not  DaJl,  and  no 
impression  is  made.  The  two  grooves  of  each  rubber  sie 
separated  by  a  partition  which  prevents  it  from  passing  into 
the  groove  of  action  before  having  been  directed  there  by 
the  needle.  There  is  no  partition  in  the  sector  reserved  for 
the  pomtine ;  the  change  of  direction  can  be  effected  at 
this  part  only.  The  two  grooves  of  one  rubber  are  separated 
from  the  next  hj  a  partition  extending  all  round  the  circum- 
ference. Besides  the  ten  rings  represented  in  fig.  7,  we  see 
an  eleventh  which  encloses  the  others.  It  is  equ^y  divided 
into  projections  and  hollows.  These  divisions  are  distri- 
buted in  such  a  manner  that  the  hollows  always  project 
over  the  spaces  in  the  first  groove  of  action.  An  exanuna- 
tion  of  the  figure  will  cleM*ly  show  the  advantage  of  this 
arrangement.  The  movement  of  the  chariot  bearing  the 
five  normal  runners  being  determined  in  the  three  pairs  of 
grooves  according  to  the  pointing,  if  the  chariot  has  a  sixth 
runner  specially  designea  for  this  supplementary  eleventh 
groove,  the  result  will  be  that  the  M  of  the  frame  brought 
about  by  the  formation  of  the  combination  (say,  five 
hollows)  will  only  take  place  when  the  rubber  itself  corre- 
sponds to  a  space.  We  thus  do  away  with  one  eause  of 
deterioration  which  would  otherwise  lead  to  the  rapid 
wearing  out  of  the  grooves  of  the  table  and  of  the  col- 
lectors every  time  a  change  is  made  from  a  hollow  to  a 
projection  after  the  production  of  a  combination.  The 
transfer  is  made  only  on  one  ring  and  one  collector. 

Fig.  8  shows  the  details  of  the  combiner,  and  the  arrange- 
ment of  the  hollows  and  projections  corresponding  to  the 
letters  of  the  alphabet.  Above  this  is  diown  the  system  of 
the  five  rubbers  ^the  sixth,  before  mentioned,  is  omitted,  as 
it  has  no  connection  with  the  pointing).  The  five  rubbers 
are  fixed  vertically  and  movable  on  a  pivot  horizontally. 
They  support  a  frame  which  is  constantly  drawn  do¥ni  by  a 
spring,  V. 

If  the  explanations  already  given  are  referred  to,  it  will 
be  seen  hbw  the  displacement  of  a  rubber  is  equivalent  to 
the  substitutions  we  had  imagined  in  order  to  explain  the 
formation  of  the  combinations.  The  needle  being  actuated 
will  close  the  entrance  of  the  groove  of  rest,  and  dir^  the 
rubber  into  the  groove  of  action.  If  the  first  needle  is 
displaced  in  the  forward  movement  of  the  frame,  the  first 
rubber  will  follow  the  groove  of  action,  and  the  four  others 
will  remain  in  their  respective  grooves  of  rest ;  at  the  first 
division,  a  epace  coming  under  each  of  the  five  rubbers 
simultaneously,  the  frame  will  &11. 

With  the  displacement  of  the  second  needle,  the  fidl  of 
the  frame  will  take  place  at  the  second  division,  and  so  on 
for  each  of  the  combinations.  The  function  of  the  frame  is, 
in  short,  that  of  a  collector  seeking  the  place  where  it  is  to 
fall,  a  point  always  determined  bv  the  combination  corres- 
ponding to  the  letter  to  be  printed. 

We  will  now  consider  the  mechanism  of  the  pointing. 
In  the  first  brief  description  we  said  that  the  five  keys  of 
the  manipulator  at  the  post  of  arrival  corresponded  to  the 
five  electro-magnets,  the  armatures  of  which  repeated  the 
combination  formed  by  the  keys.  We  see,  therefore,  how 
the  movement  of  these  armatures  can  be  utilised  for  affecting 
the  action  of  the  needles.  In  reality  the  line  current  does 
not  act  directly  on  the  electro-magnets ;  it  puts  in  motion 
relay  which  works  them  by  a  local  current.  The  deemption 
of  die  relay  employed  by  M.  Baudot  will  be  given  subse- 
quently ;  we  shall  first  explain  how  the  movement  of  tiie 
armatures  of  the  pointing  electro-magnets  is  transmitted  to 
the  needles. 

The  five  electro-magnets  are  fixed  against  a  plate  in  the 
apparatus.  At  the  moment  when  the  local  current  passes 
into  an  electro-magnet  the  armature  is  attracted,  and, 
pressing  against  one  extremity  c  f  the  rod,  t  (fig.  9),  enables 
it  to  push  the  appendagje,  a,  of  the  lever  of  the  needle.  Ar 
index, »,  of  thin  sheet-iron,  fixed  on  the  screw,  t»,  of  W 
armature  and  outside  the  plate,  enables  the  movement  o0^tfae 
armature  to  be  controlled. 

When  the  pointing  electro-magnet  is  no  longer  inf 
the  armature  is  brought  back  to  rest  by  the  rod  f^Iy  jjggbA  by 
the  spring,  v.  The  needle  is  maintained  in  the^  apg  pofAm  ib 
which  it  has  been  placed  by  means  of  a  roUc '       ^  inJ  to  a 
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THE  TELEGRAPH  ENGINEERS'  SO- 
CIETY  AND  THE  ELECTRIC 
LIGHT. 


ARC   ELECTRIC   LIGHTS  FOR  LARGE 
INDOOR  SPACES. 


Wa  cannot  congratalate  the  members  of  the  committee^ 
appointed  by  the  Society  of  Tele^aph  Endneers  and  of 
^eotricians  to  inyestigate  the  fire  risks  attacned  to  the  em* 
plo^ent  of  the  electric  light,  in  having  produced  a  report 
which  can  in  an^  way  be  considered  superior  to  that  brought 
forward  some  time  since  by  Mr.  Heaphy,  C.E.,  for  the 

Sidance  of  the  Phoenix  Fire  Office.  As  a  matter  of  fact, 
is  ^ntleman^s  single-handed  production  deals  more  ex- 
haustively with  the  entire  subject  than  does  the  meagre 
amonnt  of  matter  collected  by  the  committee  of  the  Tele- 
graph Engineers*  Society.  We  cannot  think  that  the 
majority  of  the  gentlemen  named  had  any  hand  whatever  ia 
firaming  this  report^  or  the  result  would  have  been  more 
worthy  of  their  reputation.  We  would  undertake  to  say 
that,  had  Professors  Ayrton  and  Perry  been  conmiissioned 
to  draw  up  a  report  on  this  important  subject^  we  should 
have  had,  at  least,  something  material  added  to  our  present 
knowledge,  and  many  valuable  suggestions,  which  would  not 
probably  occur  to  those  whose  minds  and  time  are  actively 
engaged  in  daily  practical  work,  would  have  been  brought 
forward. 

One  would  naturally  have  expected,  not  necessarily  a 
voluminous  amount  of  matter  from  this  committee,  but 
at  least  sufficient  information,  embodied  into  the  form  of 
rules,  as  to  be  looked  upon  in  the  light  of  an  authoritative 
and  ediaustive  treatise.  Instead  of  this,  we  are  treated  to 
a  mild  and  condensed  account  of  what  we  should  imagine 
everybody  had  read  before.  The  six  rules  relating  to  the 
dynamo  machine  contain  absolutely  nothing  but  what  every 
electrical  engineer  would  do  his  best  to  arrange  for.  The 
information  relating  to  the  wires  is  not  nearly  so  thoroughly 
treated  as  by  Mr.  Heaphy  in  the  report  above  referred  to  ; 
and  although  we  did  not  see  the  force  of  some  of  the  rules 
proposed  by  that  gentleman,  he  had  aj^parently  been  to  a 
•onsiderable  amount  of  trouble  in  investigating  the  matter; 
and,  in  the  end,  produced  a  far  more  creditable  attempt  at 
efficiently  de^ng  with  fire  risks  from  the  electric  light  than 
the  pamphlet  before  us. 

In  no  part  of  this  report  is  any  suggestion  thrown  out  as 
to  any  simple  or  convenient  means  of  foUowii^  up  the 
outlined  ideas  of  the  Committee.  The  Society  of  Telegpph 
Engineers  should  be  aware  that  the  electric  light  engineer 
of  the  present  day  is  in  almost  every  instance  a  creation  of 
the  last  three  or  four  years,  and  that  many  hints  which  may 
be  quite  apparent  to  a  professional  electrician  require  a 
simple  expknation  or  example  to  be  of  service  to  the  latest 
comers  m  electrical  work.  For  instance,  if  we  take  the 
following  example  it  will  illustrate  our  meaning : — ^Bule  15 
reads, ''  AU  wires  us^  for  indoor  purposes  should  be  efficiently 
insulated."  Now  what  will  this  convey  to  the  mind  of  a 
man  who  does  not  know  in  what  terms  the  meaning  of  insu- 
lation is  expressed,  or  in  what  d^ree  the  different  properties 
of  insulating  materials  mav  vary.  The  only  service  which 
we  can  imagine  this  pamphlet  wul  render  towards  the  object 
in  view  is  in  the  stronglv-urged  remark,  that  the  chief 
element  of  safety  is  in  the  employment  of  skilled  and 
experienced  electricians  and  in  the  frequent  testing  of  the 
wires. 

As  a  recommendation  from  the  Council  of  the  Society  of 
Telegn^  Engineers  and  of  Electricians  the  Report  is  utterly 
unworthy  of  the  Society's  reputation.  The  subject  is  merelv 
touched  upon,  and  that  in  the  flimsiest  manner,  and  although 
the  intention  of  the  Committee  may  have  been  a  good  one  we 
can  only  come  to  this  conclusion,  that  it  has  failed  unmis- 
takably in  producing  a  work  which  will  ever  be  looked 
upon  as  authoritative,  useful,  or  containing  anything 
wnatever  beyond  that  which  electric  light  engineers  ah*eady 
know.  We  are  sorry  that  so  many  eminent  men  should  have 
allowed  this  pamphlet  to  be  brought  forward  with  their 
sanction.  England  is  looked  upon  by  Continental  and 
American  electricians  as  the  leaoing  country  in  electrical 
science,  but  we  do  not  think  that  any  prominent  body  of 
engineers  abroad  would  produce  such  a  miserable  offspring 
as  that  brought  forth  by  the  Society  of  Telegraph  Engmeers 
and  of  Electricians. 


Ik  our  columns  of  this  week  will  be  found  an  interesting 
description  of  the  lighting  of  the  telegraph  office  at  North 
Brussels  by  the  Jaspar  system  of  arc  lamp.  Although  this 
installation  was  commenced  as  long  since  as  1879,  we  have 
thought  it  sufficiently  interesting  to  place  before  our  readers 
for  various  reasons.  In  the  first  place,  very  little  has  been 
heard  in  England  respecting  the  performance  of  the  Jaspar 
system;  and  tnis,  in  connection  with  the  mirrors  and  reflectors 
employed  for  equalising  the  light  throuffhout  large  rooms, 
ana  the  manner  in  whicn  it  was  performed  will,  we  feel  sure, 
form  a  theme  of  general  interest.  In  addition  to  the 
admirable  way  in  which  the  lamps  were  disposed  for  the 
particular  purpose  assigned  to  them,  the  whole  arrangement 
of  the  installation  was  carried  out  in  a  more  minute  and 
exhaustive  manner  than  we  remember  to  have  seen  either 

Ereviously  or  since.  Not  a  single  point  seems  to  have 
een  omitted,  and  the  experiment  has  more  than  a  local 
significance  as  far  as  arc  lamps  are  concerned, 
and  the  best  carbons  for  employment  therein.  The 
nearest  approach  to  the  method  of  lighting  adopted  in  the 
Jaspar  system  has  been  shown  experimentally  on  several 
occasions,  by  Messrs.  Siemens  Brothers,  who  have  thrown 
their  light  upwards,  and  thus  allowed  it  to  be  reflected  from 
the  ceuing,  or  from  suitably  arranged  reflectors,  over  a 
large  space.  But  it  is  to  the  peculiar  and  ingenious  arrange- 
ments of  the  mirrors  and  reflectors  in  the  North  Brussels 
Telegraph  Office  that  we  would  call  attention,  for  the  large 
amount  of  light  given  by  an  arc  lamp  is  there  utilised  to  the 
greatest  extent.  As  generallv  euployed  there  is  an  enor- 
mous waste  of  light,  and  this  matter  has  not  yet  been 
handled  with  a  view  of  eliminating  such  loss.  It  has  always 
app^red  an  odd  thing,  that  after  producing  a  certain  in- 
tensity of  light  by  means  of  a  given  current  strength,  we 
should  at  onoe  reduce  it  one-half  at  least  by  enclosing  the 
lamp  in  a  thick  opal  glass  globe.  This  may  be  perhaps 
essential  in  street  lighting,  but  for  factories  and  ware- 
houses, it  seems  that  such  a  device  as  that  used  at  North 
Brussels  might  be  profitably  employed  in  England. 


THE    ELECTRIC    NEWS  -  TELEaRAPH 
COMPANY- 

Under  the  above  title  a  new  compan;^  has  lately  been 
brought  before  the  public,  which  practically  proposes  to 
work  in  competition  with  the  already  established  and  well- 
known  Exchange  Telegraph  Company.  The  latter,  seeing 
that  the  base  on  which  they  stana  is  likely  to  be  somewhat 
shaken,  and  the  monopoly  which  they  have  hitherto  enjoyed 
curtailed,  seem  to  be  aoing  their  best  to  throw  discredit  upon 
the  operations  of  their  antagonist.  The  chief  advantage 
which  the  new  comers  put  mrward  as  regards  the  instru- 
ments they  intend  to  use  is,  that  the  apparatus  only  requires 
one  wire  to  work  it.  The  prospectus  states  that  the  appa- 
ratus *^  is  remarkable  for  its  simplicity,  and  is  thoroughly 
reliable  in  action,  the  whole  of  its  varied  movements  being 
regulated  by  one  single  wire.  .  .  .  The  apparatus  itself, 
which  is  small  (and  is  almost  silent  in  action),  is  fixed  under 
a  glass  cover  on  a  stand  in  the  room  or  office  of  the  sub- 
scriber, and  by  means  of  a  paper  tape  contained  within  the 
machine,  the  news  transmitted  is  printed  in  ink  in  large  and 
legible  characters  upon  the  tape,  both  in  words  and  in 
figures,  without  the  intervention  of  any  person  what- 
ever  "    The  machines  have  not  any  contact  points, 

and  are  believed  to  be  worked  with  some  60  per  cent,  less 
battery  power  than  any  existing  instrument  emplo;^ed  for  a 
similar  purpose.  In  a  letter  from  Sir  Charles  Bright,  the 
latter  says:  ''The  apparatus  comprises  several  technical 
improvements  of  a  novel  and  very  mgenious  character,  one 
of  which  is  a  peculiar  self-adjusting  appliance  by  which  the 
mechanism  is  Drought  into  perfect  unison  at  short  intervals, 
precluding  irregulmty  in  working."  This  unison-adjuster, 
although  referreid  to  in  the  letter  of  Sir  Charles  Bright,  "is 
not  claimed  in  the  prospectus  as  one  of  the  advant^es  of 
the  system. 
The  Exchange  Telegraph  Company,  in  an  advertisem'^**'^ 
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which  they  put  forward,  ahnoafc  Bimultaneously  with  the 
issue  of  the  prospectus  of  the  new  company,  imply  that  this 
adjuster  is  put  forward  as  one  of  the  advantages  of  the  new 
apparatus,  and,  moreover,  they  state  that  it  is  an  infringe- 
ment of  a  patent  which  is  their  own  property.  The  Exchange 
Company  further  state  that  '*  they  consider  it  an  error  to 
say  tnat  the  whole  of  the  varied  movements  of  the  instru- 
ment in  question  are  regulated  by  a  single  wire,  as  they  are 
partly  dei>endent  upn  clockwork."  They  also  say:  "They 
have  had  in  operation  in  London  an  electrical  type-printing 
instrum^t  for  ten  years,  and  although  two  wires  are  used 
for  the  purpose  of  giving  quotations,  this  plan  has  been 
adhered  to  by  them,  and  is  universally  used  m  America  as 
being  admittedly  the  best  for  recording  the  prices  of  stocks 
and  shares."  "The  Exchange  Telegraph  Company  have  had 
for  the  same  number  of  years  more  than  one  description  of 
single  wire  type-printing  instrument,  with  double  the  speed 
of  any  other  smgle  wire  instrument  in  this  country.'*  The 
fact  that  a  two-wire  instrument  has  hitherto  been  con- 
sidered to  be  better  than  one  which  works  with  one  wire  is, 
we  think,  hardly  an  argument  that  an  equally  good 
apparatus  with  one  wire  cannot  be  obtained,  and  the  state- 
ment of  the  Exchange  Company  seems  to-^imply  that  the 
apparatus  which  they  used  cannot  be  improved  upon,  except 
perhaps  by  themselves.  The  unison-adjuster  is  such  an  old 
idea  comparatively  that  its  protection  by  recent  patents  is, 
we  think,  open  to  question,  unless  the  arrangement  be  a 
very  special  one,  which,  we  rather  fancy,  is  not  the  case  in 
the  Electric  News  Company's  instrument.  The  use  of 
clockwork,  which  enables  the  working  battery  power  to  be 
considerably  relieved,  is,  in  our  opinion,  no  objection,  but 
rather  an  advantage.  We  can  hardly  see  by  what  argu- 
ment the  Exchange  Company  can  say  that  the  clockwork 
eflTects  the  "regulation  "  of  the  instrument ;  the  clockwork 
is  regulated,  but  it  does  not  regulate.  From  opportunities 
we  have  had  of  seeing  the  worUng  of  the  new  instruments, 
we  can  testify  to  their  efficiency,  and  to  their  compact  form. 
The  instruments  of  the  Exchange  .Company,  we  Know,  are 
very  efficient,  but  we  cannot  agree  that  their  efficiency  is  so 
great,  and  that  of  the  new  company  so  small,  as  to  render 
the  use  of  the  latter  undesirable.  The  Exchange  Company, 
feeling  the  pressure  put  upon  them,  and  that  their  monopoly 
is  slipping  away  from  them,  are  naturally  making  every 
effort  to  prevent  competition ;  but  we  doubt  whether  the 
statements  which  they  have  put  forward  will  help  them  to 
any  material  extent. 


CORRESPONDENCE. 


TO  CORRESPONDENTS. 

No  notice  can  be  taken  of  anonymoas  oommanloationa.  Whaterer 
is  intended  for  inHortion  most  be  anthentioated  bj  the  name  and 
address  of  the  writer,  not  neoessarily  for  publication,  bnt  as  a 
guarantee  of  good  faith. 

Correspondence  should  arrive  not  later  than  Taesday  morning  if  it  is 
desired  to  appear  in  the  following  number. 


DTNAMO-ELEOrRIO  MACHINES. 
To  ihib  Eiitors  (/The  Elbotbioal  Review. 

Sirs, — Mr.  Biley's  letter  in  yonr  issne  of  Jnly  Ist,  taken 
in  the  tsiCQ-  of  yonr  footnote,  hardlr  calls  for  an  answer 
from  me.  Perhaps,  however,  Mr.  Riley's  mind  may  be  set 
at  rest  if  I  tell  him  that  neither  I  nor  any  other  patentee 
can  have  any  right  or  claim  to  the  ontward  shape  or  form  of 
the  field  electro-magnets  of  a  dynamo  machine. 

As  this  appears  to  be  the  only  point  in  which  Mr.  Riley 
claims  any  resemblance  between  the  two  machines,  I  trust 
that  this  explanation  on  my  part  may  satisfy  his  amour 
propre.  I  am,  Sirs, 

Yonr  obedient  servant, 

HENRY  F.  JOEL. 
July  UK  1882. 

To  the  Editors  of  The  ELBoraiOAL  Review. 

SiBS, — I  have  read  the  letter  of  your  correspondent,  Mr. 
J.  S.  Riley,  in  yonr  issue  of  the  1st  inst.,  in  which  he 
claims  some  similarity  between  his  magneto-electric  machine 


and  that  of  Mr.  Joel,  and  allies  that  he  showed  me  a 
photograph  of  his  form  early  last  year. 

On  looking  over  the  visitors'  book  I  find  that  a  Mr.  Riley 
visited  the  Library  several  times  last  year,  and  it  is  possible 
he  ma^  have  shown  me  the  photomph  he  refers  to,  but  I 
am  qmte  unable  to  say  what  were  nie  principal  features  of 
his  machine,  or  whether  there  is  any  similarity  between  it 
and  the  one  to  which  it  refers.  I  am  not  acquainted  with 
either.  Your  note  appended  to  Mr.  Riley's  letter  renders 
any  further  remarks  from  me  unnecessary. 

I  would  add,  however,  that  if  Mr.  Riley  will  examine  the 
specifications  of  the  principal  dynamo^lectric  machines  he 
will  find  many  instances  in  which  one  machine  is  similar  to 
another.  I  am,  faithfully  yours, 

A.  J.  FROST, 

Librarian,  Society  of  Telegraph  Engineers  and  of 
Electricians. 
July  fird,  1882. 


NOTES. 


The  Elbotrio  Light  in  the  City. — ^A  considerable 
amount  of  correspondence  is  to  be  found  on  the  subject  of 
electric  lighting  m  the  City  Press  of  Saturday  last.  The 
first  is  a  lengthy  and  important  letter  from  Mr.  Alexander 
Peebles,  in  wmch  he  analyses  the  three  lowest  tenders 
received  for  each  district  to  be  illuminated.  This  gentle- 
man bases  his  facts  upon  the  report  of  the  Commissioners  of 
Sewers,  the  items  of  which  appeared  in  the  above  paper  in 
its  issue  of  June  21st.  (See  Elec.  Rev.,  June  24th.) 
There  it  was  stated  that  the  minimum  charge  for  electric 
lighting  in  the  four  districts  (three  new,  and  tne  one  vacated 
by  Messrs.  Siemens  Bros.)  was  £9,930,  as  against  ma 
£1,867  for  the  same  area.  This  comparative  estimate  Mr. 
Peebles  says  is  upon  a  wrong  basis  ;  hence  his  letter.  In 
his  tables  the  following  data  occur  : — 

District  No.  1,  eompriaiDg  Newgate  Stfeet,  Giltspur  Street,  Smitli- 
field  (S.E.  and  N.E.  sides).  Long  Lane,  Aldersgate  Street  (from 
Barbican  to  St.  Martin's-le-Grand),  and  St.  Kartin^s-le-Grand. — 
For  lighting  this  district  by  electricity  eight  tenders  were  received, 
the  three  lowest  being  as  follows :  6th,  If  per  cent,  more  than  gas ; 
7th,  folly  5  per  cent,  less  than  gas ;  8th,  nearly  10  per  cent,  less  than 
gas. 

District  No.  2,  comprising  Threadneedle  Street  (from  front  of 
Bojal  Ezchanffe  to  Old  Broad  Street),  Old  Broad  Street,  New  Broad 
Street  (from  Liverpool  Street  to  London  Wall),  liverpool  Street 
ffrom  New  Broad  Street  to  Bishopsgate  Street),  Bishopsgate  Street 
(from  Liverpool  Street  to  Comhill),  and  Gomhill. — ^For  lighting  this 
district  by  electricity  seven  tenders  were  received,  the  t£iee  lowest 
being  as  follows :  5th,  fully  54  per  cent,  more  than  gas ;  6th,  folly 
1 1  per  cent,  more  than  gas ;  7th,  f oUy  9  per  cent,  more  than  gas. 

District  No.  3,  comprising  LeadenhaU  Street,  Aldgate,  Aldgate 
High  Street,  Fenchoroh  Street,  and  Lombard  Street. — ^For  lighting 
this  district  by  electricity  seven  tenders  were  received,  the  three 
lowest  being  as  follows :  5th,  fully  64  per  cent,  more  than  gas ;  6th, 
folly  14  per  cent,  more  than  gas ;  7th,  fully  11  per  oent  more  than 
gas. 

District  No.  4,  vacated  by  Messrs.  Siemens  Bros. — ^For  lighting 
this  district  by  electridly  seven  tenders  were  received,  the  three 
lowest  being  as  follows :  5th,  17^  per  cent,  more  than  gas;  6th,  1^ 
per  cent,  more  than  gas ;  7th^  3|  per  cent,  less  than  gas. 

Upon  adding  together  the  estmiated  annual  cost  of  the  present 
gas  light  in  these  districts,  it  amounts  to  £1,867,  whilst  the  four 
lowest  tenders  for  the  electric  light  amount  to  £1,863,  but  in  this 
comparison  gas  has  had  the  advantage  of  all  the  improvements  in 
its  manufacture  which  have  been  discovered  since  its  introduction, 
and  it  is  generally  understood  the  g^  companies  do  not  regard  street 
lighting  as  a  source  of  profit,  whilst  electric  lighting  is,  oompazatively 
speakinff,  in  its  infancy,  and  in  these  tenders  street  lighting  is  alone 
included. 

A  second  letter^  by  an  anourous  contributor,  relates  to 
the  apparent  irregularity  of  pnces  charged  for  each  district 
during  last  years  experiments,  whilst  a  third  emanates 
from  W.  J.  Elliott,  the  gentleman  who,  on  the  strength  of 
having  tried  to  fire  a  gun  by  electricity,  gives  it  as  his 
opinion  that  the  system  of  division  and  subdivision  of  the 
electric  light  as  exemplified  in  the  installation  of  Mr.  J.  B. 
Bo|;ers  is  the  best  before  the  public. 

In  connection  with  the  subject  of  private  lighting  we 
read  in  the  City  Press  of  Wednesday  that  at  Tueraay's 
meeting  of  the  Commission  of  Sewers — 

The  Clerk  (Mr.  Blake)  read  «  petition  from  the  Electric  light  and 
Power  Generator  Oompany,  and  the  Hammond  Electric  Light  and 
Power  Supply  Ck>mpany  (Limited)  stating:  ''That  in  tendeaing  to 
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your  GoxmniMion  your  petiti(mer8  have  estixiiAted  that  the  lightiiur  of 
the  streets  would  be  for  one  year  only,  and  experimental  in  its  cha- 
racter, and  your  petitioners  have  therefore  been  obliged  to  take  into 
acooont  that  part  of  Uieir  plant  and  materials  would  be  useless  at  the 
expiration  of  the  year ;  but  if  your  honourable  Court  see  fit  to  give 
the  light  some  permanency  of  character  your  petitloneTs  would  be  able 
to  xn2e  a  lower  tender.  Tour  petitioners  desire  to  point  out  that  so 
far  as  regards  the  lighting  of  shops  and  warehouses  they  could  do  so 
by  means  of  running  cables  into  the  shops  and  warehouses  from  the 
atreet.  Your  petitioners  also  desire  to  point  out  to  the  Coxnmission 
that  the  lighti^  of  shops  and  warehouses  of  priyate  persons  is  a  most 
remuneratiTe  undertakmg,  and  if  your  Commission  think  fit  to  give 
to  your  }>etitioner8  and  to  the  ratepayers  the  right  of  oominjgp  to  an 
agreement  with  reference  to  private  lighting  en  route  your  petitioners 
would  be  in  a  position  to  make  a  tender  very  much  lower  than  they 
have  hitherto  been  able  to  do."  Mr.  F.  Green  moved  that  the  petition 
be  referred  to  the  Streets  Committee,  which  was  agreed  to.  A  letter 
from  ihe  Filsen  Company  to  the  same  effect,  add  a  petition  from  City 
mrachants  and  traders,  asking  that  the  subiect  of  private  lighting  by 
electricity  might  be  erpeedily  settled,  were  also  leferred  to  the  Streets 
Conunittee  for  consideration  and  report. 


"Tbuth"  and  the  Electeic  Light.  — Of  late  a 
number  of  scathingy  not  to  say  worse,  articles  have  ap- 
peiu^  in  Tj-uth  on  electric  light  companies,  chiefly  attack- 
ing the  Brush  Company  and  the  Sellon-Yolckmar  aocnmn- 
la^r  affair.  An  extract  from  the  columns  of  this  journal  of 
June  29th  reads  as  follows  : — "  The  Brush  Company,  the 
most  prolific  and  the  most  impudent  of  these  companies,  has 
for  its  vice-chairman  Mr.  SeJion,  who,  it  has  been  proved, 
sold  an  utterly  valueless  *  patent '  to  a  company  for  £840,000, 
and  Sir  Henry  Tyler,  wno  apparently  makes  a  business  by 
directorships,  is  ita  chairman.  We  think  it  is  really  time 
that  these  two  genUemen  should  take  steps  to  defend  them- 
selves from  these  attacks,  for  the  reputation  of  those 
associated  with  them,  if  not  for  their  own  sakes. 

EiiECTBic  Light  Patents. — ^We  read  in  Truth  ihat 
**  not  one  vestige  of  evidence  is  adduced  of  the  commercial 
value  of  the  so-called  patents."  We  do  not  quite  see  how 
the  progress  of  electric  lighting  during  the  past  four  years 
could  have  so  far  advanc^  as  we  now  see  it  in  the  present 
day  had  not  the  various  patents  taken  out  during  this 
period  presented  some  advantages  over  that  which  was  public 
property  antwior  to  these  inventions.  Surely  if  a  man 
produces  some  actual  improvement  on  what  is  known,  and 
which  improvement  would  by  its  adoption  have  a  beneficial 
effect  on  any  ^ven  system  of  electric  light,  he  is  entitled  to 
some  substantial  reward  as  the  result  of  his  mental  labour  ? 
If  then  any  company  can  see  that  its  operations  will  be 
assisted  by  the  employment  of  something  for  which  a  certain 
sum  is  asked,  it  seems  evident  that  the  '*  something  **  has  a 
commercial  value.  We  will  say,  however,  that  sums  have 
been  paid  utterly  out  of  proportion  to  the  actual  value  of 
the  invention  $  but  that  does  not  seem  to  be  the  point  at 
which  Truth  ib  aiming. 

The  Fyfe-Matw  Abo  Lamp.— We  hear  on  good  authority 
that  in  addition  to  the  six  lamps  ahready  in  operation  at  the 
new  offices  of  the  Dailj/  Telegraph — and  which,  we  are  in- 
formed, give  great  satisfaction — ^Mr.  Alexander  Fyfo  is 
busily  employed  in  fitting  up  sis  more  in  the  printing  rooms, 
and  that  he  will  extend  uie  system  as  far  as  his  motive-power 
will  allow,  the  engine  at  present  supplying  the  driving  power 
for  the  dynamo-electric  machines  being  one  by  Marshall  and 
of  10  horse-power  nominal. 

Elbctbician  Wanted.— We  beg  to  call  the  attention  of 
electricians  to  such  advertisements,  in  case  they  might  pass 
them  by  when  first  perusing  our  columns. 

Electbioal  AppoiNTMBNT.^We  are  informed  that  Mr. 
A.  P.  A.  Hervey,  late  aasistant  to  Messrs.  Woodhouse  & 
Rawson,  engineers  and  electric  light  contractors,  has  received 
the  appointment  of  engineer  to  the  Australasian  Electric 
Light  Company  fBrush  system),  an*  he  leaves  on  the  18th 
inst.  for  Australia.  Mr.  Hervey  has  the  advantage  of 
having  made  the  subject  his  j^ofession,  and  as  he  was  for 
a  number  of  years  employed  m  India  with  the  late  Mr. 
Louia  Sdiwendler,  he  nas  met  with  more  than  ordinary 
opportunities  of  acauirine  knowledge  in  all  branches  of 
ekctrical  science.  We  b^eve  for  t£e  first  eight  months 
or  80  Mr.  Hervey  will  be  traveUing  through  Australia  and 
New  Zealand  with  Sir  Julius  Yogel  before  beginning  his 
practical  work. 


Personal. — We  believe  that  Mr.  A.  Le  Neve  Poster, 
who  has  been  so  l(mg  connected  with  the  India-rubber, 
Gutta-percha,  and  Tefegrftph  Works  Company,  of  Silver- 
town,  as  chief  of  the  instrument  department,  has  now  left 
that  company  and  associated  himseli  with  a  manufacturing 
company  carrying  on  operations  in  the  country.  Mr.  Foster 
is  so  weU  known  amongst  electricians  that  it  is  hardly 
necessary  for  us  to  say  that  anything  he  undertakes  will  be 
entered  into  with  a  thoroughness,  ana  a  knowledge  of  every 
P|urt  of  his  profession  which  will  leave  nothing  to  be  desired. 
We  shall  be  glad  to  hear  of  Mr.  Poster's  success  in  the 
future.  

The  Post-office  and  the  Telephone. — ^It  is  brought 
to  us  on  reliable  authority  that  the  Postmaster-General 
contemplates  giving  up  the  erection  of  private  telephone 
lines,  and  as  &r  as  excmanges  are  concerned,  the  Post-office 
authorities  will  not  interfere  as  lonff  as  their  own  interests 
are  not  invaded.  It  appears  from  uiis,  therefore,  that  tele- 
phone exchanges,  with  but  few  exceptions,  will  soon  be 
thrown  opn  to  alL  Should  this  be  true,  a  great  impetus 
will  be  given  to  telephony,  which  is,  comparatively,  now 
almost  at  a  standstill,  albeit  the  telephone  is  the  most 
wonderful  invention  of  the  age. 


The  London  and  Globe  Telephone  Company. — Re- 
ferring to  the  above  note,  it  will  be  within  the  memory  of 
our  r^ers,  that  this  company  applied  some  time  since  for 
licences  to  open  exchanges  in  many  towns  in  England, 
amounting  altogether,  we  believe,  to  some  160  or  there- 
abouts.   

Telephonic  Communication  with  a  CoNanEoATiONAL 
Chuech. — ^Telephonic  communication  (says  the  Gfreenoek 
T&legrapK)  was  on  Sunday  established  between  the  residence 
of  Mr.  John  M.  Hutcheson,  Thomdean,  and  the  George 
Square  Congregational  Church,  Greenock.  The  experiment 
was  an  entire  success.  Several  persons  in  the  Exchange,  at 
Watt  Place,  heard  the  whole  service  quite  distinctly,  and 
even  at  Glasgow  some  passages  of  the  Bev.  J.  M.  tfarvie's 
remarks  were  written  down  and  repeated  to  the  people  in  the 
Greenock  office,  to  show  how  clearly  the  sermon  had  been 
heard  so  fax  away.  Mr.  Hutcheson  himself  says  that  he  did 
not  miss  a  single  word  of  the  forenoon  service,  and  that  the 
musical  part  of  the  service  was  particularly  well  heard  by 
him.  

The  West  Coast  of  Amebica  Telegbaph  Company's 
Cables. — ^We  read  the  following  in  the  Panama  Star  and 
Herald  of  June  8th  :— 

The  cable  of  the  West  Coast  of  America  Telegraph  Ooxnpany,  from 
MoUendo  to  GhoriUos,  was  saccessfoUy  repaired  in  the  early  pMirt  of 
May,  by  their  engineer,  Hr.  E.  W.  Parson^,  in  the  ss.  Retriever, 
The  break  was  off  Point  Pescadero,  in  about  800  fathoms  of  water. 
At  that  depth  it  was  recovered  with  difficulty,  rendered  aU  the  more 
so  by  a  yery  singular  circumstance.  The  oountnr  near  the  situation 
of  the  fractures,  some  400  nautical  miles  or  more  South  of  Chorillos,  is 
as  buren  of  all  kinds  of  yegetatlon,  trees,  or  shrubs,  as  any  part  of 
the  coast  of  Peru. 

Notwithstanding  this,  the  cable  when  raised  to  the  surface,  brought 
up  great  masses,  tons  in  weight,  of  trunks,  roots,  and  branches, 
apparently  of  well-grown  olive  and  other  trees.  Here  is  a  chance  for 
some  of  our  tavantt  to  tell  whence  came  these  trees,  branches,  roots, 
Ac,  so  far  from  the  shore,  and  in  water  nearly  a  mile  deep.  It 
cannot  be  accounted  for  by  a  submersion  of  any  portion  of  the  coast 
of  Peru  in  any  times  known  to  history,  since  we  have  no  such 
record.  Kor  have  any  notable  land  sUdes  occurred  by  which  such 
Ugneous  growths  could  have  been  swept  from  the  land  into  the  sea, 
to  be  imprisoned  at  its  depths  by  the  earth  or  portions  of  rocks  stiU 
clinging  to  them.  Probably  in  tunas  of  which  history  or  Indian 
tramtion  make  no  note,  in  some  convulsioA  of  nature  on  that  coast,  so 
frequently  stricken  by  earthquake  or  tidal  wave,  that  portion  of  the 
coast  was  submerged  and  carried  with  it  to  the  depths  of  the  sea,  the 
human  beings  who  inhabited  its  lands,  their  dwellingd,  and  their 
wealth,  and  the  gardens  and  orchards  they  cultivated.  At  the 
depth  at  which  these  curiosities  were  founds  decay  would  scarcely 
affect  them.  

The  Post-offioe  Cables. — ^The  Post-office  authorities 
have  again  chartered  the  London  and  Edinburgh  Shipping 
Company's  steamer  Moma  for  the  purpose  of  repairing  their 
foultj  cables  in  Shetland,  and  on  the  West  Coast  of  Scotland. 


Teleoeaph  Cables. — In  the  House  of  Commons  on 
Tuesday  last  Mr.  Monk  asked  the  Under-Secretarj  tor 
Foreign  Affairs  whether  Her  Majesty's  Qovemment  hs/f 


14 


THB  TELBQBAFHIO  JOtTBVAL  AXD 

ELECTRICAL    REVIEW. 


[July  8,  1882. 


taken  any  step,  in  concert  with  other  nations,  with  a  view 
to  the  protection  and  preservation  of  telegraph  cables,  and 
whether  it  was  proposed  to  send  a  representative  from  this 
conntiT  to  the  conference  of  European  maritime  countries  to 
be  held  in  the  autumn  ?  In  reply,  Sir  Charles  Dilke  said  Her 
Majesty's  Government  accept^  an  invitation  from  the 
French  Government  to  take  part  in  a  conference  on  this 
subject,  which  was  to  have  met  at  Paris  on  the  1st  of  last 
month.  The  French  Government,  however,  postponed  its 
meeting  until  the  autumn.  Her  Majesty's  Government  are 
of  opinion  that  advantage  might  be  taken  of  this  delay  to 
settle  beforehand  the  scope  of  the  labours  of  the  conference. 
They  are  at  present  in  communication  with  the  French  and 
other  Governments  concerned,  and  if  an  understanding  is 
arrived  at  on  this  point  they  will  be  represented  at  the 
conference.  

UNDERGROUin)  Cablbs  IN  GERMANY. — A  commencement 
has  been  made  in  Strasbnrg  with  the  laying  of  the  under- 
ground cables  intended  to  replace  the  overhead  wires,  which 
start  from  the  Telegraph  OflBce  of  the  Quai  de  Paris,  some 
in  the  direction  of  the  covered  bridges  and  others  in  a 
parallel  direction  to  the  Faubourg  de  Saveme.  The  cables 
are  laid  in  a  trench,  about  one  metre  deep  (8'28  ft.),  which 
from  the  building  of  the  central  telegraph  office,  passes  over 
the  Bridge  de  Saveme,  under  the  footpath  on  the  right,  and 
then  along  the  right  side  of  the  Faubourg  de  Saveme,  as 
far  as  the  embankment  of  the  new  railway  station.  In  this 
trench  four  cables  will  be  laid,  each  composed  pf  seven 
telegraph  wires  for  the  lines  to  Paris,  Weisenburg,  Lauter- 
buig,  &c.  A  second  trench  starting  as  well  from  the  Quai 
de  Paris  and  following  the  left  side  of  the  Quai  de  Saveme, 
will  be  dug  along  the  Quai  Saint  Jean,  through  the  large 
street  de  la  Course,  as  far  as  the  central  railway  station,  and 
in  this  trench  six  cables  will  be  laid,  each  composed  of  seven 
telegraph  wires,  and  intended  for  the  traffic  over  the  lines 
to  Basle,  Eehl,  Molsheim,  &c.  One  of  the  cables  will  be 
laid  in  the  Eiiss  street,  in  order  to  establish  a  direct  com- 
munication between  the  central  railway  station  and  the 
telegraph  office  of  the  Quai  de  Paris.  The  cables  then 
follow  the  different  lines  which  start  from  the  new  central 
railway  station,  and  are  continued  till  outside  the  new 
fortifications,  when  the  telegraph  wires  become  again  over- 
head wires. — La  Lumiere  Electrique. 


The  BoNB-BiflBRTB  Cable. — ^The  French  Government 
tel^raph  steamer  Charenie  started  laying  this  cable  from 
Bone,  on  the  21st  ult.,  and  we  read  in  the  Pitit 
MarseHlats,  of  the  28th  ult.,  the  following  :—"  The  laying 
of  the  submarine  telegraph  cable  between  Bone  and  Biserte 
has  been  snccessfnllv  completed  last  night.  The  cable 
between  La  Calle  and  Biserte  will  be  worked  as  before,  to 
relieve  the  traffic.  Another  Director  of  Posts  and  Tele- 
|;rai)hs,  M.  Cayler,  is  expected,  to  replace  M.  Rubichon,  who 
IS  allowed  to  retire  on  a  pension.  It  has  been  found  neces- 
sary to  re-arrange  the  Tunisian  telegraph  staff  owing  to  the 
great  development  of  that  service  with  Tunis." 


Mexican  Cables  Exteksiok. — ^The  ss.  O.  E.  Wood, 
chartered  by  the  India-rabber,  Gutta-percha,  and  Tele- 
granh  Works  Company  for  the  Mexican  Cables  Extension 
safely  returned  from  Mexico  on  Mond^  the  8rd  inst. 
She  is  now  dischargiuR,  off  the  Silvertown  Works,  the  cable 
stores,  machinery,  tanks,  &c.,  with  which  she  was  fitted  for 
that  expedition. 

The  Cable  Ship  "  Caroubte."  —  The  ss.  Caroline, 
chartered  for  the  repairs  of  the  Otranto-Corfii  cable,  left 
Messrs.  W.  T.  Henley  &  Co.'s  Works  on  the  28th  ult.  We 
understood  that  Mr.  W.  A.  Eillingbeck  went  out  in  charge 
of  the  cable  staff,  but  this  is  not  confirmed. 


SuBMABiKE  Telegraphy. — We  extract  the  following 
ftt)m  the  TitneSf  conceming  Mr.  Jacob  Brett  and  the  inven- 
tion of  submarine  cables.    A  correspondent  writes  : — 

Mr.  John  WatkLns  Brett  and  his  brother^  Hr.  Jaoob  Brett,  may 
unquestionably  be  designated  as  the  original  projectors  (if  not 
inventors)  of  the  Sabmarine  Telegraph,  for  as  far  back  as  Jnly,  1845, 
the  Messrs.  Brett  registered  their  plan  for  an  oceanic  or  submarine 
telegraph,  and  in  the  same  year  took  out  patents  for  the  construction 
of  subterranean  lines.    In  1847  they  obtained  permission  from  the 


Government  of  Louis  Philippe  to  establish  a  submarine  cable  between 
the  coasts  of  France  and  England,  but  were  unable  to  obtain  any 
support  from  the  public  to  carry  out  the  undertaking.  In  1849  a  con- 
cession for  the  same  object  was  granted  to  them  by  Prince  Louis 
Napolecoi,  then  President  of  the  French  Republic,  and  in  1851  the 
Submarine  Telegraph  Company  was  formed,  and  a  substantial  cable 
containing  four  conducting  wires,  and  protected  by  a  coating  of 
strong  iron  wires,  was  laid  between  Dover  and  Sangatte,  near^Ssis, 
and  Uiis  cable  is  at  the  present  moment  in  excellent  working  con- 
dition. Mr.  John  Watkins  Brett  became  afterwaids  one  of  the 
founders  of  the  Atlantic  Tdegraph,  and  also  of  various  telegraph 
lines  in  the  Mediterranean.  £Le  died  in  1863,  leaving  only  a 
moderate  fortune  to  be  divided  among  a  numerous  family  of  brotners 
and  sisters.  Since  that  time  Mr.  «iaoob  Brett,  who  is  now  seventy- 
four  years  of  age,  has  faUen  into  most  serious  pecuniary  difficulties, 
and  at  the  present  moment  is  absolutely  without  a  home  or  any 
means  of  supporting  Jiimself .  A  committee,  consisting  of  Sir  James 
Carmichael,  Chairman  of  the  Submarine  Telegraph  Company,  and 
other  gentiemen  interested  in  telegraphic  enterprise,  has  therefore 
been  constituted  to  promote  the  subscription  of  a  fund  in  aid  of  Mr. 
Jacob  Brett,  to  which  the  Submarine  Company  have  given  £200,  m**! 
an  appeal  is  confidently  made  on  his  beha&  for  further  assistance  to 
those  companies  and  individuals,  as  well  as  to  the  public  in  general, 
who  have  derived  such  great  ben^ts  from  tiie  establishment  of  the 
Submarine  Tel^praph.  It  must  be  remembered  that  if  the  earlier 
experiments  of  Messrs.  Brett  had  ended  in  failure,  the  world  might 
have  been  long  deprived  of  that  invention  which  Ix>rd  Granville  hss 
so  happily  termed  "  the  wonderful  instrument  of  communication  of 
thought." 

Sir  J.  R.  Carmichael  writes  from  2,  Throgmorton  Avenue, 
London,  B.C.,  July  1st : — 

With  reference  to  a  coxmnunication  respecting  ''  Submarine  Tele- 
graphy,"  which  is  published  in  the  Times  of  to-day,  may  I  be 
permitted  to  add  that  Messra.  Bansom,  Bouverie,  and  Co.,  of  1,  BiU 
MaU  East,  have  kindly  consented  to  receive  any  subscription  to 
the  <<  Benefit  Fund"  in  aid  of  Mr.  Jaoob  Brett,  which  is  alluded  to 
by  your  correspondent. 


Telegraphs  in  Chili.— The  Chilian  Times,  of  May  18, 
says  :— 

The  improvement  and  extension  of  the  State  telegraph  system  is 
under  the  consideration  of  the  (Government.  In  a  report  of  the 
2nd  inst.  the  Director-General  of  Telegraphs  recommoids  the 
establishment  of  offices  at  Pena  Blanca,  Paiguano,  Tbngoy, 
PanuloiUo,  Palmilla,  Matanzas,  San  Antonio  de  las  Bodegas,  l£oo, 
Vichuguen,  Curepto,  Florida,  Curanipe,  and  Castro,  the  last- 
mentioned  place  being  on  Chiloe  Island.  The  estimated  cost  of  tiie 
extensions  is  a  little  over  74,000  dollars.  The  director  also  points  out 
the  necessity  of  laying  an  additional  wire  from  Iquique  to  Canete, 
the  present  line  bemg  totallv  inadequate  to  meet  the  requirements  of 
the  public.  If  the  proposea  extensions  should  be  carried  out,  and  we 
presume  they  wiU  be,  the  total  length  of  tiie  State  telegr^h  lines 
win  be  14,266  kilometres. 


Launch. — On  the  afternoon  of  Thursday,  the  29th  nit., 
Messrs.  John  Elder  and  Co.  launched,  from  their  Fairfield 
Works,  Glasgow,  the  steel  paddle-ship  Normandy,  con- 
structed by  them  for  the  London,  Brighton,  and  South  Coast 
Railway  Company,  and  the  Western  of  France  Railway 
Company.  The  Normandy  is  similar  to,  though  somewhat 
larger  than,  the  Victoria  and  the  Brighton,  owned  by  these 
companies.  She  will  be  very  handsomely  fitted  for  100 
first-class  and  seventy  second-class  passengers,  and  every 
convenience  necessary  for  the  channel  passage,  including 
electric  bells  and  the  electric  light,  will  be  provided. 


Magnetic  Observations  at  the  Paris  Observatory. 
— ^We  are  glad  to  learn  that  owing  to  the  exertions  of 
Admiral  Mouchez  magnetical  observations  will  soon  be 
resumed  at  the  Paris  Observatory  in  subterranean  chambers, 
which  have  been  excavated  in  the  newly  annexed  ground. 
These  observations  will  be  self-registering  by  photc^raphy, 
in  conformity  with  the  instruments  established  by  M. 
Mascart  at  the  College  de  France.  Direct  observations  will 
also  be  taken  with  the  old  instruments,  which  were  nsed  by 
Arago,  who  was  famous  for  his  prognostications  of  anrore 
at  a  period  when,  the  electric  telegraph  not  having  been 
invented,  many  days  must  elapse  before  the  arrival  in  Paris 
of  news  from  the  northern  parts  of  Europe. 


On  the  Chemical  Work  produced  by  the  Battery.— 
By  M.  D.  Tommasi. — Joule  and  Favre  have  shown  that  the 

Eower  of  the  galvanic  battery  has  a  close  relation  with  the 
eat  which  the  chemical  reactions  in  the  battery  itself  pro* 
duoe.  An  entire  order  of  questions  rejecting  currents  may 
be  treated  as  calorimetric  problems.  The  electromotive  force 
of  a  batterv  is  proportional  to  the  heat  evolved  by  chemical 
action,  and  thus  if  we  know  the  number  of  calories  dia- 
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engaged  bj  such  action  we  may  arrive  at  the  work  which 
the  battery  is  capable  of  prforming.    Pavre,  however,  has 

Cointed  o^t  that  the  heat  brought  into  play  daring  the  com- 
nstion  of  the  hydrogen  in  electrolysis  is  transmitted  or  not 
transmitted  to  the  circoit  according  to  the  nature  of  the 
compound  which  famishes  the  oxygen  necessary  for  such 
combustion. 

Thus,  e.g.y  of  181  cal.  evolved  by  an  element  with  oxy- 
genated water  and  hydrochloric  acid,  there  are  merely  41*6 
cal.  which  are  transmitted  to  the  circuit,  and  which  conse« 
quently  represent  the  enercy  of  the  battery.  Favre  observed, 
rarther,  that  in  the  sulphatation  of  the  zinc  of  a  simple 
element  (zinc,  platinum,  and  acidulated  water),  89  cal.  are 
brought  into  action  ;  but  of  this  number  29*8  cal.  only  are 
transmitted  to  the  circuit,  whilst  9  cal.  remain  in  the  interior 
of  the  battery. 

I  will  first  examine  this  latter  case,  as  being  the  most 
simple,  and  will  treat  afterwards  of  the  calories  evolved  in 
elements  with  two  liquids. 

1st.  A  zinc-platinum  element  with  dilute  sulphuric  acid 
(Smee's  battery)  evolves,  according  to  Favre,  89  cal;  but  of 
this  number  there  are  only  29*8  cal.  transmittcKl  to  the 
circuit,  and  representing  tne  energy  of  the  battery.  It 
would  then  follow  that  two  such  elements  could  not  decom- 
pose water.    In  fiict, 

29-8  cal.  +  29*8  cal.  <  69  caL 

But  I  have  shown  that  the  decomposition  of  water  takes 
place  conformably  with  what  might  nave  been  expected  if 
all  the  calories  disengaged  by  the  two  elements  had  been 
transmitted  to  the  circuit.    Thus, 

89  caL  +  89  cal.  >  69  cal.  (Favre),  or  88  cal.  +  88  cal. 
+  1  cal.  >  69  cal.^(calculated  from  the  most  recent  thermic 
data). 

If  the  water  of  the  voltameter  is  acidulated  with  hydro- 
chloric acid  the  decomposition  of  the  water  is  facilitated,  as 
might  be  foreseen,  knowing  that  the  electrolysis  of  dilute 
hydrochloric  acid  absorbs  per  two  molecules  merely  66  cal.,  in 
place  of  69.  But  even  in  thib  case  there  should  be,  aocord- 
mg  to  Favre,  no  electrolysis,  since  29*8  cal.  +  29*8  caL  < 
66  cal 

If,  in  the  preceding  elements,  we  substitute  for  the  two 
platinums  two  plates  of  graohite  previously  heated  to  red- 
ness, which  ought  not,  accoroin?  to  received  ideas,  to  modify 
the  chemical  action  of  the  battery,  the  decomposition 
becomes  very  brisk.  But  if  we  use  electrodes  of  cokc  with 
a  large  sur&ce  the  decomposition  of  the  water  is,  beyond 
comparison,  more  energetic. 

2.  According  to  Favre,  two  zinc-platinum  elements  with 
dilute  hydrochloric  acid  ought  not  to  decompose  water 
if  acidulated  with  sulphuric  acid,  but  should  decompose  it  if 
acidulated  with  hydrochloric  acid.  In  the  former  case  we 
should  have — 

83*4  cal.  +  83*4  cal.  >  69  cal. ;  but  in  the  second — 

83*4  cal.  +  88*4  cal.  <  69  oal  In  fact,  two  such  couples 
do  not  decompose  water  if  acidulated  with  sulphuric  acid, 
but  the  decomposition  ensues  if  the  water  is  rendered  acid 
with  hydrochloric  acid.  Two  zinc-graphite  elements,  or 
preferably  two  zinc-coke  elements,  decompose  briskly  water 
addoJated  with  sulphuric  acid.  It  is  the  same  if  we  use  a 
zinc-carbon  element  along  with  a  zinc-platinum,  though  in 
this  latter  case  the  action  is  more  feeble.  In  either  case  the 
decomposition  cannot  be  explained  according  to  Favre,  but 
it  ]a  intelligible  on  thermic  principles.  84*2  cal.  +  34*2  cal. 
+  1  cal.  >  69  cal. 

8.  A  zinc-platinum  element  in  dilute  hydrobromic  acid 
ought  to  develop  according  to  Favre,  35*9  cal,  of  which 
on^  29*9  are  transmissible  to  the  circuit.  Gonseouently 
wo  such  elements  ought  not  to  decompose  water  aciaulated 
either  with  sulphuric  or  hydrochloric  acid  ;  if  the  water  of  the 
voltameter  is  acidulated  with  sulphuric  acid,  we  observe  a 
beginning  of  decomposition,  whicn  soon  comes  to  an  end. 
The  decomposition  of  water  is  more  marked  with  a  zinc- 
graphite  ana  a  zinc-platinum  element,  and  better  still  with 
two  zinc-graphites.  It  is  most  energetic  with  two  zinc-coke 
elements,  if  the  water  of  the  voltameter  is  acidulated 
with  hy^bromic  acid  there  is  also  electrolysis  ;  but  it  is 
not  the  water  which  is  decomposed,  but  the  hydrobromic 
acid  itself.  Whatever  the  degree  of  dilution  of  this  acid, 
we  always  see  an  escape  of  gas  at  the  negative  electrode  ; 


whilst  at  the  positive  electrode  there  is  no  escape  of  gas, 
but  a  yeUowisn  thread  of  bromine  is  formed  round  the 
platinum  wire.  This  fact  is  easily  explained,  since  2  mole- 
cules of  hydrobromic  acid  absorb  59  cal.  for  their  decom- 
position, whilst  1  molecule  water  absorbs  69  cal ;  so  it 
IS  always  the  compound  which  absorbs  least  heat^  which 
is  decomposed  in  preference  by  the  current,  as  the  author 
showed  in  1879. — Compt$s  Rendus. 


On   the  iNFLUEirCE   OF  THB   POSITIVE    ELECTRODE    OT 

THE  Battery  upon  its  Chemical  Work. — By  M.  D. 
Tommasi. — In  my  researches  upon  electrolysis  I  have  ascer- 
tained the  singular  fact  that  the  electromotive  force  of  one 
and  the  same  couple  may  vary  according  as  the  positive 
electrode  is  of  platinum  or  of  coke.  An  element,  0.^.,  which 
is  incapable  of  effecting  the  electrol^is  of  water  or  a  saline 
solution,  although  the  calories  which  it  disengages  are  greater 
than  the  calories  absorbed  by  the  decomposition  of  the  dectro- 
lyte,  if  its  positive  electrode  is  of  platinum,  becomes  able  to 
produce  such  a  decomposition  if  its  positive  electrode  is  of 
coke.  As  this  fact  is  of  great  importance  as  regards  the 
relation  which  I  am  seeking  to  establish  between  the  calories 
liberated  bj  the  battery  and  the  calories  absorbed  b^  tiie 
decomposition  of  the  electrolyte,  I  have  examined  it  in 
some  detail,  and  have  made  the  following  observations : — 

A  magnesium  platinum  couple  in  dilute  sulphuric  acid 
ought,  according  to  thermic  data,  to  decompose  water  ;  the 
number  of  calories  liberated  by  the  action  of  magnesium  upon 
dilute  sulphuric  acid  (112)  is  greater  than  the  number  of 
calories  of  the  decomposition  of  water  (69).  Nevertheless, 
the  decomposition  does  not  take  place.  It  is  the  same  if  we 
substitute  copper  or  silver  for  the  platinum  of  the  element, 
but  if  we  use  as  a  positive  electrode  a  cylinder  of  graphite  or 
of  coke,  the  electrolysis  of  the  water  takes  place. 

According  to  M.  Berthelot,  two  zinc-platinum  elements 
with  dilute  sulphuric  acid  do  not  decompose  a  solution  of 
sulphate  of  potash.  But  on  employing  two  zinc-carbon 
elements  with  dilute  sulphuric  acid,  I  have  been  able  to 
electrolyse  a  saturated  solution  of  sulphate  of  potash  with 
a  copious  liberation  of  gas  at  the  two  platinum  electrodes, 
and  a  transfer  of  the  acid  to  the  positive  electrode  and  of 
the  base  to  the  negative  electrode,  and  this  in  ttie  lapse  of 
a  few  minutes  and  at  the  common  temperature.  There  are 
required,  according  to  M.  Berthelot,  at  least  108  cal.  to 
electrolyse  a  solution  of  sulphate  of  potash,  whilst  I  obtain 
this  same  decomposicion  with  76  cal.  and  even  fewer,  for 
it  is  produced  with  two  zinc-carbon  elements  and  dUute 
hydrochloric  acid,  say  with  69*8  cal.  (calories  disengaged 
b^  the  action  of  a  molecule  of  amalgamated  zinc  upon 
dilute  hydrochloric  acid).  A  single  zinc-coke  element  with 
dilute  sulphuric  acid  decomposes  sulphate  of  potash  if  the 
electrode  of  the  voltameter  is  of  copper,  but  not  if  the 
electrode  is  of  silver. 

I  have  submitted  various  salts  to  electrolysis.  The  con- 
ditions of  the  experiments  are  as  follows: — ^The  saUne 
solutions  contained  an  excess  of  salt.  The  platinum  wires 
of  the  voltameter  were  0*4  mm.  in  diameter,  and  plunged 
into  the  liquid  to  a  depth  of  0*8  to  0*4  fnetre.  The  car- 
bons employed  were  Siberian  graphite  or  gas-coke  pre- 
viously heated  to  redness  and  cooled  in  a  stoppered. bottle 
containing  air,  nitrogen,  and  by  preference,  carbonic  acid. 
To  obtain  good  results,  the  coke  or  the  graphite  should 
remain  at  least  six  hours  in  contact  with  carbonic  acid. 
The  presence  of  this  gas  in  the  pores  of  the  coke  has  no 
other  object  than  to  retard  the  polarisation,  rendering  con- 
sequently the  effects  more  intense  and  giving  them  a  longer 
duration.  Two  zinc-carbon  elements  with  dilute  sulphuric 
acid  (-=> 77*4  cal.)  decompose  the  following  saline  solutions: 
— Sulphates  of  magnesia,  zinc,  cadmium,  copper,  manganese, 
iron,  chloride,  bromide,  and  iodide  of  potassium. — UainpU$ 
Rendm. 

Observations  on  Electric  Fishes.— By  Herr  6. 
Fritsch. — ^The  author  during  a  sojourn  in  Egypt  has  made 
a  series  of  anatomical  and  physiological  observations  on 
Malopterurus  eUctricus.  He  has  also  confirmed  the  sugges- 
tion of  Babuchin  that  Mormyrm  also  is  an  electrical  fish. 
From  a  very  lively  specimen  of  Mormyrus  axyrhinehutf 
165  millimetres  in  length,  he  obtained  in  two  and  a  half 
hours  twelve  electric  discharges.    This  small  fish  did  not 
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live  long,  and  the  aathor  did  not  possess  the  apparatus 
necessary  for  determining  the  direction  of  the  discharge. 
As,  however,  the  genus  Mormyrus  is  rich  in  species,  now 
their  electric  properties  are  recognised  it  will  not  oe  difficult 
to  study  them  more  closely. — Du  Bois  Reymond's  Archiv. 

On  THB  DisPERsrvB  PowBB  OF  Electricity. — By  L. 
Palmieri. — If  the  bifilar  electrometer  of  Palmieri  receives 
either  a  positive  or  a  negative  charge  the  losses  of  electricity 
in  a  space  protected  from  currents  of  air  are  in  equal  times 
rather  greater  for  a  negative  charge  than  for  a  positive. 
The  differences  are  greater  in  dry  weather,  and  disappear 
in  very  moist  air. — Wiedemann's  Beibldtter. 

Means  of  Rendering  the  Holtz  Machine  more 
AcTiVB. — By  0.  Marangoni. — ^The  discs  are  freed  from 
varnish,  steeped  in  distilfed  water  for  twenty-four  hours,  set 
to  dry  in  a  verti(^  position  without  touching  an^hing,  and 
re-introduced  into  machine.  It  acts  then  agam  for  some 
time  in  a  protective  case.  The  discs,  therefore,  are  not  to 
be  varnished.  The  machines  are  excited  by  a  gutta-percha 
plate  better  than  by  ebonite. — Wiedemann's  Beibldtter. 


The  Electric  Tensions  between  a  Metal  and 
Liquids  of  Different  Concentration. — By  Erasmus 
Eittler. — ^The  author  has  made  a  long  series  of  determina- 
tions of  the  differences  of  tetision  of  certain  chlorides  in 
various  combinations.  The  results  are  here  given,  our 
readers  being  referred  to  the  original  for  the  details  of  the 
observations. 

If  in  the  combination  :  copper  I  solution  +  solution  | 
copper  sulphate  +  copper  sulpnate  )  copper,  there  are  sub- 
stituted successively  the  concentrated  aqueous  solution 
of  chlorides  of  potassium,  sodium,  ammonium,  lithium, 
calcium,  strontium,  barium,  magnesium,  manganese,  and 
nickel,  there  are  obtained  on  using  a  dilute  solution  of 
sulphate  of  copper  (0*6  parts  to  100  of  water)  the  following 
electromotive  forces :  chloride  of  ammonium = 0'318  Daniell ; 
diloride  of  potassium  =»  0*315  D. ;  chloride  of  lithium 
=  0*808  D. ;  chloride  of  calcium  =  0*304  D. ;  chloride  of 
sodium  =  0*302  D. ;  chloride  of  strontium  *=  0*290  D. ; 
chloride  of  magnesium  =  0*275  D. ;  chloride  of  barium 
==  0*261  D. ;  chloride  of  manganese  =  0*247  D.  ;  chloride 
of  nickel  ==  0*231  D.  The  series  in  which  these  chlorides 
fall  remains  the  same  if  distilled  water  is  used  instead  of 
solution  of  sulphate  of  copper. 

If  dilutions  of  these  chlorides  are  used  instead  of 
saturated  solutions  the  electromotive  force  of  the  elements 
decreases  with  the  proportion  of  the  salt  in  the  solution, 
whether  in  poresence  of  sulphate  of  copper  or  of  distilled 
water.  The  influence  of  the  concentration  of  the  chlorides 
upon  the  electromotive  force  is  very  considerable.  The 
difference  is  greatest  with  chloride  of  ammonium,  and  smallest 
with  chloride  of  sodium. 

The  arrangement :  copper  |  Li  +  L|  |  L,  -f  L,  |  copper,  in 
which  L|  and  l,  represent  saline  solutions  of  different  degrees 
of  concentration,  give  a  current  in  the  direction  from  L|  to  l,. 
The  current  consequently  passes  from  the  chloride  to  the 
sulphate  of  copper,  or  to  water,  and  from  the  more  concen- 
trated to  the  more  dilute  solution. 

Yolta's  law  of  tension  holds  good  for  solutions  of  the 
above  chlorides  of  different  strengths  in  contact  with  distilled 
water,  and  a  solution  of  sulphate  of  copper. 

The  combination  :  copper  |  solution  +  solution  |  sulphuric 
acid + sulphuric  acid  |  copper, yieldsfor  the  saturatedsolutions 
of  the  chlorides  above  mentioned  a  different  series  than  the 
above  combination  with  sulphate  of  copper.  Here  chloride  of 
calcium  gives  the  greatest  electromotive  force  =  0*335  D.  i 
then  follows  chloriae  of  strontium  =  0*334  D. ;  chloride  of 
Uthium  =»  0*323  D. ;  chloride  of  magnesium  =s  0*321  D. ; 
chloride  of  manganese  =>  0*294  D. ;  chloride  of  ammonium 
=  0*283  D. ;  chloride  of  sodium  =  0*287  D. ;  chloride  of 
nickel  =  0*265  D. ;  chloride  of  barium  ==  0*254  D. 

Here  also  the  electromotive;foroe  decreases  with  the  pro- 
porticm  of  salt  in  the  solution,  but  the  influence  of  the 
degree  of  concentration  is  here  more  prominent  than  in  the 
former  combinations.  The  current  passes  in  this  combina- 
tion from  the  chloride  to  the  acid,  but  if  very  dilute  solu- 
Mens  are  used,  from  the  acid  to  the  chloride  or  to  water ;  the 
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contact  with  dilute  sulphuric  acid.  The  electromotive 
force  of  the  liquid  combination  :  sulphate  of  copper  |  solu- 
tion +  solution  [  sulphuric  acid  +  sulphuric  acid  |  sul- 
phate of  copper,  m  which  the  members,  sulphate  of  copper 
and  sulphuric  itcid,  remain  constant,  changes  considerably 
with  the  proportion  of  saline  matter  in  the  solution — 
Naturforscher  ^  Annalen  der  Physik. 


On  the  Law  according  to  which  the  Electromotive 
Force  of  a  Magneto-electric  Machine  varies  as  a 
Function  of  the  Resistance  of  the  Exterior  Circuit. 
— By  M.  Marcel  Deprez. — ^The  author,  in  his  experiments 
on  clynamo-electric  machines,  has  been  struck  wito  the  &ct 
that  the  electromotive  force  developed  in  the  ring  of  these 
machines  not  merely  does  not  increase  infinitely  with  the 
intensity  of  the  current  which  traverses  the  inducing 
electro-magnets,  but  even  decreases  very  notably^  whilst  the 
current  produced  increases  more  and  more. 

He  has  thus  been  led  to  think  that  the  electromotive 
force  developed  in  the  ring  of  a  magneto-electric  machine, 
whose  magnetic  field  is  constituted  by  a  permanent  magnet, 
is  not  constant,  as  has  been  hitherto  admitted,  but  is  a 
function  of  Uie  intensity  of  the  current  developed  in  the 
ring. 

To  verify  this  supposition,  he  has  kept  the  magnetic  field 
of  a  Gramme  machme  constant  by  exciting  the  inducers  by 
means  of  an  auxiliary  source,  and  has  examined  how  the 
electaromotive  force  of  the  ring,  turning  at  the  same  velocity, 
varies  on  closing  the  outer  circuit  with  more  and  more 
feeble  resistances.  The  experiments,  given  at  length  in  the 
original  memoir,  show  that  the  electromotive  force  developed 
on  the  ring  decreases  when  the  intensity  of  the  current  pro- 
duced augments.  They  show  also  distinctly  that  the  con- 
stant M  in  the  ''characteristics,"  when  the  current 
produced  becomes  very  intense,  depends  on  the  insuflSciencv 
of  the  inducers.  These  are,  indeed,  never  too  powerful, 
which  is  an  additional  argument  in  &vour  of  liffge  machines^ 
as  the  author  has  demonstrated  both  theoreticalljr  and  ex- 
perimentally that  a  magnetic  field  of  given  intensity  is  the 
less  expensive  to  obtain,  as  it  is  product  by  electro-magnets 
of  more  considerable  dimensions. 

As  for  die  cause  of  this  phenomenon  it  may  be  explained 
as  follows  :  suppose  that  the  passage  of  the  current  is  sup- 

K messed  in  the  inducers  and  only  let  pass  in  the  ring,  the 
tter  becomes  a  powerihl  magnet,  the  polar  lines  of  which 
coincide  with  the  diameter,  which  passes  through  \h&  points 
of  contact  of  the  brushes  and  the  collector. 

If  we  invert  the  opration  by  suppressing  the  curr^t 
which  traverses  the  nng,  and  re-establishing  that  in  the 
inducers,  the  polar  line  coincides  with  that  of  the  inducers. 
Henoe  it  resmts  that  when  the  current  traverses  at  once 
the  ring  and  the  inducers,  the  line  of  the  poles  of  the  ring 
occupies  a  position  intermediate  between  the  two  extreme 
positions  just  defined,  and  may  even  be  determined  by  that 
of  a  construction  analogous  to  that  of  the  parallelogram 
of  forces.  It  is  easy  to  see,  on  applying  this  construction, 
that  the  polar  line  of  the  ring  approaches  so  much  the  more 
to  the  line  of  contact  of  the  brushes  as  the  current  traversing 
the  ring  is  more  intense,  whilst  the  maximum  difference  of 
the  potential  between  the  two  brushes  corresponds,  on  the 
contrary,  to  the  case  where  the  i>olar  line  of  the  ring  is  per- 
pendicular to  the  diameter,  passing  through  the  points  of 
contact. 

This  amounts  to  saying  that,  in  proportion  as  the  in- 
tensity of  the  current  traversing  the  ma^etic  ring  increaseB, 
the  wires  of  the  ring  intersect  the  hues  of  force  of  the 
mimetic  field,  comprised  between  the  polar  pieces  and  the 
ring  at  an  angle  which  differs  more  and  more  from  a  right 
angle,  which  is,  as  is  known,  the  angle  corresponding  to  the 
maximum  electromotive  force. 

The  sole  means  of  reducing  within  certain  limits  the 
defect  inherent  in  all  dynamo-electric  machines  consists  in 
the  use — 

1st.  Of  very  powerful  inducers,  surrounded  with  a  moderate 
quantity  of  wire. 

2nd.  Of  brushes  of  variable  level. — Comptes  Rendus. 


Electric  Fire  Signal.— By  M.  Carri.— This  Kppmiom 
consists  essentially  of  an  iron  wire  siretched  by  a^iprisg 
which  acts  constantly,  and  when  the  wire  is  elonaHted  ift 
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conse^nenoe  of  a  given  rise  of  temperatore,  it  closes  an 
elecinc  circuit  in  which  there  is  an  alarm-bell.  The  com- 
munication is  established  instantaneously  by  the  rupture  as 
well  as  by  the  expansion  of  the  wire. — Comptes  Rendus. 


1 


Remarks  on  the  Use  op  Zinc-coke  Elements  in 
Electrolysis. — By  E.  Berthelot. — ^A  zinc-coke  element 
cannot  be  regarded  as  equivalent  to  a  zinc-platinum  element 
in  calculating  the  quantities  of  heat  set  free  by  the  reactions 
which  give  rise  to  the  galvanic  current.  The  heat  dis- 
engaged by  the  attack  of  the  zinc  and  the  acid  is  not^in  the 
case  of  coke,  the  only  heat.  The  coke  exerts  in  these  conditions 
peculiar  and  complicated  reactions.  It  absorbs  hydrogen  and 
oxygen,  and  intervenes  both  by  the  pure  carbon  wnich  it 
contains  and  by  the  foreign  matters  mixed  in  its  mass.  This 
is  shown  by  the  researches  of  M.  E.  Becquerel  ("  Annales  de 
Chimie  et  de  Physique/*  8rd  S6rie,  t.  xlviii.,  p.  256)  on  the 
electro-motor  of  sucb  elements.  The  author  adds  that  the 
thermic  values  which  express  electrolytic  reactions  are  only 
established  for  dilute  liquids ;  the  effects  due  to  the  separa- 
tion of  a  trace  of  acid  and  of  base  in  saturatied  saline 
solutions  cannot  be  exactly  calculated  by  reason  of  the 
changes  of  concentration  and  the  secondary  reactions.  The 
principles  of  the  calculation  are  the  same,  but  the  data  are 
wanting. — Comptes  Rendua. 

Oscillations  op  the  Plane  op  Polarisation  by  the 
Discharge  op  a  Lbtden  Battery.  Simultaneity  op 
THE  Electrical  and  Optical  Phenomena.— By  MM.  K 
Bichat  and  B.  Blondlot. — ^We  have  undertaken  to  study  the 
rotation  of  the  plane  of  polarisation  in  a  transparent  body 
under  the  action  of  the  current  of  the  discharge  of  a 
Leyden  jar.  The  experiment  was  arranged  in  the  following 
manner :  between  a  polariser  and  an  extinction  analyser 
was  placed  the  transparent  bod;^  in  a  coil  of  long  and  thin 
wire,  connected  with  the  coatings  of  a  battery.  In  the 
circuit  was  introduced  a  universal  discharger,  which  per- 
mitted the  discharge  to  be  produced  when  the  difference  of 
potential  is  sufficient.  At  the  moinent  of  each  discharge 
the  eye  placed  before  the  analyser  perceives  a  bright 
reappearance  of  light,  which  shows  that  the  plane  of  polar- 
isation has  deviate. — Comptes  JRendus. 

Remarks  on  the  PRonucrioN  op  Lichtenberg's 
Figures. — By  K.  L.  Bauer. — For  several  years  the  author 
has  in  his  physical  class  produced  theLichtenberg  figures  by 
dusting  a  smooth  even  plate  of  hard  rubber  (an  electro- 
phorus  plate)  with  lycopodium,  and  then  allowing  a  stream  of 
sparks  to  pass  upon  the  plate  from  the  knob  of  a  Eleist  jar, 
cnarged  either  positively  or  negatively.  This  procedure,  in 
which  the  two  customary  operations  are  performed  in  an 
inverted  succession,  may  be  recommended  beceuse,  accordinc^ 
to  the  author's  experience,  it  gives  fine,  well-characterised 
figures  wiUi  more  certainty  than  that  generally  prescribed. 
Jars  of  different  sizes  may  be  used,  on  the  rods  of  which 
conductive  buttons  of  different  size,  shape,  and  material  may 
be  screwed  or  fixed.  The  conductive  connection  of  the 
knob  with  the  internal  coating  must  remain  when  the  jar 
is  inverted,  for  the  purpose  of  discharging,  so  that  the  rod 
with  its  knob  is  dir^^ted  perpendicularly  downwards.  Hence 
the  connection  cannot  be  effected  by  means  of  metal  chains. 
— Annalm  der  Phtjsik  und  Chemie. 

On  Coloured  Sparks  and  their  Production  by  In- 
ternal AND  External  Eesistances.— By  W.  Holtz. — In 
VoL  iii.,  p.  626,  of  the  Beibldtter,  1879,  there  appears 
a  notice  on  the  production  of  coloured  sparks  which  are 
obtained  by  interposing  semi-conductors  between  Levden 
jars,  or  using  semi-conductors  as  coatings  for  the  jars  tnem- 
aelves*  I  cannot  refrain  from  pointing  out  that  as  for  back 
as  1875  {Pogg.  Annalm,  Ergtozungsband  vii.,  p.  520, 1875) 
I  described  at  length  the  production  of  coloured  sparks  by 
external  resistance.  In  1877  (Pogg.  Annalm,  160,  p.  569, 
1877)  I  showed  that  the  same  effect  may  be  obtained  bv 
means  of  internal  resistance.  I  did  not  remain  satisfied  with 
coating  the  jars  with  semi-conductors,  but  I  filled  the  jars 
with  imperfectly  conductive  liauids  instead  of  an  internal 
coating.  Though  I  have  latterly  not  recommended  internal 
renstances  for  the  above  purpose,  it  is  because  external  re- 
aistanoes  are  equally  eflScient  aiMi  more  convenient.— .imto/^ 
dir  Phj/sik  tmdf  Ohemie, 


NEW  COMPANY  REGISTERED. 

Pyramid  Electric  Company  ^Limited). — ^.Capital: 
£80,000,  in  £1  shares.  Objects  :  To  purchase  for  £6,000 
in  cash  and  £16,000  in  fully  paid  deferred  shares  the  electric 
inventions  of  William  B.  Brain  and  Badcliffe  Ward,  and  the 
business  carried  on  by  the  former  under  the  style  of  the 
Electric  Blasting  Apparatus  Companv  in  the  Forest  of 
Dean,  Gloucestershire.  Signatories  (who  take  one  share)  : 
W.  B.  Brain,  Cinderford ;  R.  Ward  (electrical  engineer), 
7,  Northumberland  Street,  Strand ;  A.  L.  Foster,  East  Hill, 
Wandsworth ;  T.  S.  Collins,  Ross,  Hereford  ;  R.  Fercuson, 
7,  Oxford  Terrace,  W. ;  B.  Le  Neve  Foster,  East  Hill,  Wands- 
worth ;  C.  W.  Parkes,  11,  Queen  Victoria  Street.  Directing 
qualification  :  £800  of  nominal  capital.  Remuneration : 
£21  for  each  meeting,  to  be  divided  as  the  directors  may 
determine.  Registered  29th  ult.  by  Charles  Doubble,  14, 
Serjeant's  Inn,  Fleet  Street. 


NEW  PATENTS— 1882. 


3039.  "  Galyanio  batteries.*'  0.  P.  Nbzebjlttx.  l)ated  June  2S. 
{Complete.) 

3042.  "  Xncandesoent  electric  lamps."  F.  L.  Wxllabo.  Dated 
June  28. 

3046.  **  An  improved  meUiod  of  abstracting  gold  and  silver  from 
their  ores,  by  the  combined  action  of  eleotrici^  and  mercury."  R. 
Babkeb.    Dated  June  28. 

3047.  "  Tele^one  receivers."  W.  Sfenob.  (Communicated  by 
H.  Kotyxa.)    Dated  June  28. 

3048.  "  Insulating  and  protecting  telegraph  wires  and  other 
electrical  conductors!"  Q-.  ^^Uo^XTLAT-CBUiKSHAiac.  (Communicated 
by  W.  C.  Banta.)    Dated  June  28. 

3064.  ''Means  or  apparatus  for  reg^ulating  the  production  of 
electricity."  J.  C.  Mbwbubh.  (Communicated  by  F.  Rigaud.) 
Dated  June  28. 

3061.     "Magnetic  compasses."    F.  Betbzdbb.    (Communicated  by 

E.  Bourse. )^Dated  June  28. 

3070.  <*  Electric  arc  lamps."  E.  db  Pass.  (Communicated  by 
C.  Roosevelt  and  B.  Adbank  aliae  Abakanowicz).    Dated  June  29. 

3073.  ''  Improvements  in  electric  railwajrs  or  Utunways,  and  in 
means  or  appuances  to  bo  used  in  connection  therewith,  ppts  of 
which  improvements  are  applicable  to  the  propelling  of  vehicles  on 
common  roads  by  electromotive  force."    H.  Binks.     Dated  June  29. 

3079.     "Electric  lamps."    J.  H.  JomrsOK.     (Communicated  by 
L.  Babdok.)    Dated  June  30. 
3097.     **  Secondary  batteries."    A.  Watt.    Dated  June  30. 
3099.      <<  Preparation  of  carbon  filaments."     A.  R.  Lbask  and 

F.  P.  SxTTH.    Dated  June  30. 

3101.  *'  An  improTsd  arc  electric  lamp."  R.  H.  CouBXBirAT. 
Dated  June  30. 

3107.  "Secondary  batteries."     C.  H.  Cathoabt.    Dated  July  1. 

3108.  "  Improvements  in  secondary  batteries  or  magazines  of 
electricity,  and  in  apparatus  connected  therewith."  H.  J.  Haddav. 
(Communicated  by  C.  F.  Brush.)    Dated  July  1. 

3116.     "  Generators."    L.  P.  Mabtin.    Dated  July  \. 

3120.     «*  Galvanic  batteries."    J.  H.  Datibb.    Dated  July  1. 

3128.     **  Electric  logs,  or  apparatus  for  ascertaining  the  speed  of 
ips  and  the  rate  of  currents.^'^   R.  M.  Lowhb.    Dated  July  3. 


ships 


T.  Yablbt  and 


3129.     "Machines  for  generating  electricity.' 
H.  B.  Gbbbnwood.    Dated  July  3. 

3142.  "Manufacture  of  submarine  telegraph  cables." 
Vauohan.  (Communicated  by  8.  Trott  and  F.  A.  HamUton.) 
July  4. 

3160.  "  Dynamo  or  magneto-electrio  machines,  which  also  serve 
as  electro-motors."    R.  Webbebkann.  'Dated  July  4. 

3160.  "An  improved  method  of,  and  means  for,  regulating  the 
currents  in  dynamo-electric  machines."  W.  R.  Lad.  (Communi- 
cated by  J.  Carpentier.)    Dated  July  4. 

3161.  "  Incandescent  lamps."    A.  R.  Lbask.    Dated  July  4. 


G.  E. 
Dated 


ABSTRACTS  OF 
PUBLISHED    SPECIFICATIONS,  1881. 


6060.  "Apparatus  for  automaticaUy. transmitting  andreceivmg 
signals,  key  F.  R.  Fbakcm.  Dated  November  18.  6d.  Relates 
to  improvements  in  appaxatoa  for  automaticaUy  transmitting  9nn 
ntmrngn^oAiB,  for  denoting  plaeea  at  wlnoh  a«teBq>ted  hwciflai 
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and  robberies  may  be  made,  and  for  other  purposes,  consists  in  the 
application,  combination,  and  arrangement  of  a  series  of  speciaJHy 
construoted  commutators  or  contact  makers,  in  number  corresponding 
with  the  signals  required,  or  with  the  rooms,  doors,  windows,  sales, 
and  other  parts  of  buildings  or  things  to  whidi  the  commutators  may 
be  affixed  in  connection  with  insulated  copper  and  galyanised  iron, 
or  other  wires,  for  communication  between  buildingB  or  things  so 
fitted  as  aforesaid,  and  the  nearest  police  or  other  stations,  and 
arranged  so  that  each  commutator  or  contact  maker  is  capable  of 
producing  one  signal  only,  such  sigpial  being  the  name  and  number 
of  the  building,  house,  room,  door,  window,  safe,  or  other  thing  so 
fitted,  as  before  mentioned,  with  the  oommutators  or  contact  makers, 
thus  showing  the  precise  locality  of  any  attempted  burgluy  or 
robbery. 

6080.  "Apparatus  for  the  conduction  and  distribution  of 
electric  currents."  R.  E.  B.  Cboxpton.  Dated  November  21.  6d. 
The  inventor  constructs  durable  and  economical  insulated  conductors, 
specially  suitable  among  other  things  for  use  in  electric  lighting  on 
a  large  scale  in  the  foUowing  manner : — Copper  rods  are  taken  of 
proper  thickness  and  their  ends  are  enlarj^  by  a  suitable  tool,  and 
on  these  enlarged  ends  screw  threads  are  cut.  The  ends  are  thus 
enlarged  to  preserve  the  effective  section  of  the  conductor  ^m 
being  reducea  at  the  joint.  The  pitch  of  these  screw  threads  is  so 
taken  that  at  each  junction,  when  the  rods  are  placed  in  the  order 
in  which  they  are  to  lie  in  forming  the  conductor,  the  screw  threads 
on  the  two  adjacent  ends  are  of  slightlydifferent  pitch.  Over 
these  ends  is  screwed  a  sleeve  or  socket.  When  this  is  screwed  up 
in  the  proper  direction  it  forces  the  ends  of  the  conductors  into  very 
intimate  contact.  The  fll^rew  threads  on  the  extreme  ends  of  the 
rods  are  stripped  for  a  little  distance  to  allow  of  the  tods  being  so 
screwed  together,  or  some  other  equivalent  method  is  used.  The 
conductors  so  formed  are  insulated  by  placing  one  or  more  of  them 
in  tubes  of  convenient  section.  These  l^bes  wUi  in  general  be  made 
of  oast  iron  for  the  sake  of  cheapness.  The  conductors  may  be,  if 
desired,  maintained  in  the  proper  position  within  tiie  tubes  during 
the  process  of  insulation  by  core  nails  or  chaplets,  such  as  are  used 
for  the  support  of  the  cores  of  pipes  when  cast  horizontaUv ;  the 
tubes  are  tnen  placed  containing  the  copper  rods  in  a  vertical  posi- 
tion, and  purified  blast  furnace  slag  is  poured  in  so  as  to  form  a 
▼itreous  insulating  envelope,  thoroughly  influlating  and  protecting 
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«ach  of  the  conductors.  To  insure  perfect  and  intimate  contact 
between  the  conductors  and  their  insulating  envelope,  it  is  preferred 
to  enamel  them  before  placing  them  in  the  tubes.  After  the  process 
«f  running  in  the  vitreous  matter  is  complete,  and  it  has  become 
hard,  the  chaplets  or  core  nails  are  removed.  The  holes  left  by  them 
can  be  filled  up  with  insulating  material  of  any  durable  kind,  and 
the  hole  in  the  tube  closed  by  a  screw  plug  if  there  is  no  desire  to 
join  a  branch  on  to  the  main  at  that  point.  If  however  it  is  intended 
to  bring  out  a  branch  from  the  main  at  that  point,  a  copper  plug  of 
proper  length  is  screwed  into  the  metal  of  the  conductor,  and  brought 
out  through  a  porcelain  or  glass  washer,  or  surround  it  with  o£er 
suitable  insulating  material,  so  as  to  prevent  it  coming  into  electrical 
contact  with  the  metal  tubes  or  any  other  conductor  in  the  tubes  or 
the  earth.  The  branch  wires  are  connected  to  these  copper  studs 
preferably  by  baring  a  portion  of  the  branch  wire,  and  after  stripping 
it  of  anv  insulating  material  that  may  be  on  it,  taking  a  turn  with  it 
under  tne  head  of  the  copper  plug  before  it  is  screwed  down.  The 
hole  through  which  the  branch  connection  is  made  may  wii^  advan- 
tage be  covered  by  a  cast  iron  hood  or  cap  screwed  down  to  the  outer 
surface  of  the  envelope,  and  finally  filled  with  pitch,  or  gutta  percha, 
or  other  suitable  insulator  to  prevent  the  entrance  of  moisture.  The 
insulating  material  should  if  possible  be  poured  in  in  a  fiuid  state 
through  a  hole  in  the  cap,  whieh  should  finidly  be  secured  by  a  screw 
plug.  The  tubes  or  cases  above  described  in  which  the  conductors 
are  placed  are  joined  by  means  of  short  tubes  made  to  slip  over  and 
fit  somewhat  closely  upon  the  adjacent  ends  of  those  oont»iniag  the 


conductors,  and  these  short  tubes  are  joined  to  those  over  which  they 
slip  by  ordinary  gasket  and  run  lead  joints,  such  as  are  used  in  the 
case  of  cast  iron  water  pipes,  or  it  may  be  found  convenient  to  use 
rubber  paddng,  or  rubber  rings,  or  other  well  known  modes  of 
making  such  joints  water  tight,  and  at  the  same  time  not  perfectly 
rigid,  to  allow  for  the  movements  caused  by  expansion,  settlement  of 
the  ground,  or  other  like  causes.  In  the  walls  of  these  socket  pipes 
holes  are  to  be  left,  through  which  melted  pitch  or  other  suitable 
insulating  material  can  be  poured,  so  as  to  fill  them  up  entirely  after 
the  joints  above  referred  to  have  been  securelv  made,  and  the  holes 
are  finally  filled  up  wiUi  screw  plugs.  To  enable  these  socket  pipes 
to  be  used  tiie  conductors  are  made  to  project  such  a  distance  beyond 
the  tubes  that  contain  them  as  to  enablB  the  junctions  to  be  most 
easily  constructed.  Fig.  1  shows  a  transverse  section  of  a  tube  of 
east  iron  or  otiier  suit^le  material  containing  two  conductors,  a,  a, 
of  copper  enamiclled,  and  these  conductors.  A,  a,  are  imbedded  in  and 
insulated  from  each  other  and  from  the  containing  tube  or  case  bv- 
means  of  the  mass  of  slag  or  other  suitable  vitreous  material,  b,  which 
fills  the  remaining  space  in  such  case.  Where  it  is  desired  to  bring 
out  branches  from  the  conductorS|  A,  A,  there  are  screwed  into  the 
conductors,  a,  a,  copper  plugs,  a,  a,  passing  such  plugs  through 
porcelain,  glass,  or  other  insulating  washers,  d^  d,  which  are  screwed 
or  otherwise  secured  into  the  case,  c,  and  to  these  plugs,  a,  a,  ara 
attached  suitable  oonnecting  wires  or  leads,  by  means  of  the 
nuts,  bf  b,  or  other  suitable  connections.  Fig.  2  shows  by  a  longitu- 
dinal plan  view,  partly  in  section,  an  arrangement  of  parts  adapted 
for  connections  of  portions  of  tubes  and  their  contained  conductors, 
A,  A.  The  end  portions,  e^,  ^,  of  the  conductors,  a,  a,  are  somewhat 
enlarged,  and  are  formeid  with  screw  threads  thereon,  adjoining  ends 
being  as  shown  alternately  formed  with  threads  of  finer  pitch,  ^,  and 
coarser  pitch,  e^,  and  over  these  are  passed  and  screwed  correspond- 
ingly threaded  socket  pieces,  d,  d,  which  thereby  hold  these  parts 
together.  The  conductors  thence  pass  into  and  are  embedded  in  the 
masses  of  slag,  b,  b,  partly  within  the  sleeve  piece,  b,  and  thence  to 
within  the  tubes  or  cases,  which  are  passed  to  within  the  spaces, 
F,  of  the  piece,  e,  which  serves  to  connect  those  part  tubes.  Fig.  3 
shows  a  section  of  a  single  core  or  conductor,  a,  with  its  enamel 
covering,  e,  ite  insulating  coating  of  slag,  b,  and  containing  metal 
tube,  0,  which  tube  may  be  conveniently  formed  of  wrought  iron. 
This  arrangement  will  be  found  particularly  convenient  when  two  con- 
ductors are  not  required.  Fig.  4  shows  a  section  of  another  arrange- 
ment of  parte  somewhat  similar  to  that  shown  by  fig.  1,  but  more 
particulany  adapted  for  being  placed  in  the  footways  of  roads.  The 
like  letters  of  reference  indicate  like  parte,  as  in  fig.  1,  and  the  des. 
oription  thereof  applies  equally  well  to  this  arrangement,  except  that 
in  this  arrangement  of  tube  or  case,  o,  one  side  (the  upper  side  as 
shown)  is  a(&pted  for  removal  in  the  form  of  a  lid,  o^,  affording 
means  of  easy  access  to  the  rods  or  conductors  and  their  inwnlating 
covering  and  the  brandi  connections,  and  these  branches,  6,  ara 
applied  from  the  side  of  the  case,  c.  The  covers,  o^  may  be  roughened 
or  formed  so  as  to  afford  good  foothold. 

6096.  *' Electrical  commutetors."  W.  R.  Lake.  (A  communica- 
tion from  abroad  by  Francis  Blake,  of  America] .  Dated  November  22. 
6d.  Consiste  in  combining  with  a  pile  of  plates  of  metal  and  hard 
india-rubber  or  other  insidating  material  put  together  alternately,  a 
number  of  smaller  metallic  plates,  one  for  each  of  the  electric 
cirouite  between  which  connections  are  to  be  made,  the  smaller  plates 
secured  to  one  of  the  large  insulating  plates,  and  a  peg-hole  in  and 
through  each  small  plate  extending  also  through  all  the  large  plates. 

5140.  *<  Telephonic  and  telegraphic  signalling  apparatus.'* 
A.  G.  Bbown  and  H.  A.  G. '  Saitndebb.  Dated  November  24. 
6d.  Has  for  ite  object  improvemente  in  telephonic  and  tole- 
g^phic  signalling  apparatus.  The  improvemente  are  applicable 
mainly  where  a  series  of  stations  are  connected  by  a  Ime  wire, 
and  where  it  is  desired  that  any  station  may  when  the  line  is 
unoccupied,  be  able  to  place  itself  in  communication  with  any 
other  stetion  on  the  line,  excluding  other  stetions,  so  that  thej 
can  neither  hear  nor  interrupt.  At  each  stetion  an  instrument  is 
provided  with  a  graduated  series  of  resistences  which  the  operator 
can  insert  in  the  line  circuit  to  vary  ite  resistance.  Each  instrument 
is  provided  with  an  electro-magnet  with  armatures  held  back  by 
rormgs  differently  adjusted,  or  other  like  contrivance  for  appreciating 
the  resistance  in  the  line  circuit  (the  battery  remaining  constant) . 
This  appreciating  contrivance  controls  ti^e  connections  both  of  tho 
resistances  and  of  the  receiver  and  transmitter,  preventing  their 
being  placed  in  effective  connection  with  the  line  oirouit,  except  the 
resistance  of  the  line  circuit  has  been  set  to  a  pre-arranged  quantity. 
Each  instrument  is  provided  with  blocking  parte,  which  render  the 
variation  of  the  resistance  inoperative  in  the  instrument  in  which  it 
is  produced.  This  combination  works  together  in  the  following 
manner : — ^An  operator  wishing  to  call  another  stetion  moves  a  handle 
to  a  corresponmng  mark,  and  thereby  he  first  blocks  and  renders 
inoperative  the  appreciating  contrivance  of  his  own  instrument,  and 
then  adjuste  the  resistance  of  the  line  circuit.  The  appreciating 
contrivances  at  all  the  other  stetions  respond,  preventing  effected 
connection  being  established  with  tiie  line  at  all  stetions  but  the  one 
having  an  instrument  adjusted  to  the  particular  resistance  which  haa 
been  brought  about,  l^e  beU  at  this  stetion  being  rung,  the 
operator  there  moves  his  handle,  liiereby  blocking  his  instrument 
also,  and  esteblishing  the  communication.  On  the  handles  being" 
replaced  the  line  is  ready  for  other  stetions  similarly  to  converse. 
When  an  induction  coU  is  made  use  of  in  connection  with  telephonic 
apparatus,  a  secondarv  coil  is  divided  into  sections  and  made  uae  of 
as  resistance  to  be  added  to  the  line  circuit  to  effect  the  desiT^t)**^' 
adjustment.    The  coils  of  the  telephone  can  be  similarly  employed. 

5169.    ''Oalvanic  batteries,  &c."  R.E.B.GBOiCFTONandD.G.FxTz. 
obbald.    Dated  November  25.    4d.   Belates  to  the  construction  of  tb.e 

electrodesofgalvanicbatteries,  especially  of  the^rpe  known  as  secondary 
batteries  or  ^ectro  chemical  accumulators.   In  these  batteries  it  is  deair •  ^ 
able  to  increase  as  much  as  possible  the  surface  of  the  electrodee,  asif 
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sometimes  to  give  to  them  a  strocture  wliioh  permits  of  large  quanti- 
ties of  gas  bemg  occluded  or  retained  at  or  near  the  surfaces.  This 
is  accomplished  by  giving  to  the  electrodes  a  highly  porous  structure, 
and  otherwise  extendin|^  their  surface  in  the  following  manner : — 
The  electrode  is  made  of  a  mixture  of  lead  and  some  other  substance 
capable  of  being  extracted  and  removed  therefrom  by  the  action  of 
water,  acids,  or  other  dhemical  re-agents,  or  by  heat,  or  by  elec- 
trolysis. When  the  mixture  has  been  made  into  a  shape  suitable  for 
the  electrode  the  foreign  substance  is  removed,  wholly  or  partially, 
brjr  some  of  the  means  herein  before  referred  to,  and  the  Imd  of  the 
exectrode  is  left  with  a  porous  structure,  which  greatly  increases  the 
surface  exposed  to  the  electrolyte,  when  it  is  made  to  form  part  of  a 
secondary  oattery. 

6198.  '*  Secondary  batteries  for  the  production,  &c.,  of  electric 
ourrento."  C.  H.W.  Bioos  andW.W.  Beaumont.  Dated  Novem- 
ber 28.  6d.  In  the  usual  form  of  secondary  electric  batteries,  the 
produote  of  electric  decomposition  appearing  at  the  poles  of  the 
charging  battery  or  dynamo  or  magneto-electric  machine  are  collected 
and  retained  in  the  charged  batteiy  itself.  Now  according  to  this 
invention,  the  inventors  prevent  loss  of  these  producto,  and  regxdate 
^e  recombinatiou  of  these  producto  in  a  better  manner  by  ooUeoting 
and  retaining  the  same  in  two  connected  holders,  and  reoombining 
them  in  the  quantities  required  in  order  to  produce  electric  currents. 

6226.  <<  Joining  branch  to  main  conducting  wires  for  electrical 
purposes,"  &c.  A.  W.  Bbswtzvaxx.  Dated  November  29.  6d. 
Belates  to  improved  means  of  coupling  branch  wires  to  main  con- 
ducting wires  or  cables,  as  required  in  the  installation  of  elsotrio 
lamps  for  example,  whereby  the  connection  of  the  wires  may  be 
made,  and  the  insulation  of  the  coupling  effected  with  great  ease  and 
rapidi^.  The  coui>ling  oonsisto  at  a  screw  stud  perforatei  with 
a  longitudinal  hole,  through  which  the  end  of  the  branch  wire  to  be 
connected  is  passed  freely,  and  having  a  cross  groove  in  ite  head  at 
one  side,  intersecting  the  longitudinal  hole,  and  forming  a  hook- 
shaped  jaw  fitting  ujKm  the  main  conducting  wire  or  cable  (bared  of 
ite  msulating  covermg)  which  lies  therein,  and  is  tightly  gripped 
between  the  jaw  and  a  nut  screwing  upon  the  threaded  stem  of 
the  coupling.  The  nut  presses  the  main  wire  or  cable  forcibly  into 
the  jaw  and  agfainst  the  branch  wire  at  the  intersection  of  the  iaw 
with  the  longitudinal  perforation,  the  act  of  screwing  up  the  nut  tnus 


binding  the  branch  wire  tightly  in  the  coupling  and  damping  the 
latter  nxmly  upon  the  main  wire  or  cable,  thereby  insuring  a  secure 
attachment  and  a  good  electricsl  connection  between  the  two  wires. 
The  fi^gure  shows  the  improved  form  of  coupling,  a  is  a  cylindrical  stud 
(made  of  brass  or  other  suiteble  metal),  Saving  a  transverse  groove 
eut  in  it  at  one  side  to  form  a  hook-diaped  iaw,  b,  to  receive  the  main 
wire  or  cable  (bued  at  this  point  of  ite  insulating  envelope),  and 
provided  with  a  binding  screw,  d,  screwing  into  or  upon  the  stua,  and 
with  a  hole»  e,  intersecting  wiUi  the  groove  of  the  jaw,  b,  so  that  the 
wires  placed  in  the  jaw  and  hole  res^ctively  shall  be  in  contact  at  the 
point  where  they  cross  one  another.  This  hole,  e,  passes  transversely 
through  the  stud,  a,  and  the  screw,  <f,  is  a  male  screw,  screwing  into 
a  corresponding  female  screw,  topped  in  the  stud,  a,  and  screws 
up  against  the  main  wire  or  cable  lying  in  the  jaw,  the  act  of  tight- 
emng  up  the  screw  forcing  the  cable  into  the  jaw  and  into  contact 
with  the  branch  wire,  binding  the  latter  tightly  in  the  coupling, 
thus  affording  a  secure  and  ready  means  of  atta<mment  and  a  good 
electrical  connection. 

6229.  "Utilisation  of  electricity  for  lighting,  &c."  W.  B- 
Laxb.  (A  communication  from  abroad  by  J.  S.  Williams,  of  Paris). 
Dated  November  30.  4d.  The  first  part  of  the  invention  relates 
to  the  development  of  Ught  and  heat  by  means  of  electricity,  and  also 
to  the  devices  or  apparatus  to  be  employed  therein  or  therefor.  In 
order  to  produce  lignt  the  inventor  causes  the  electric  current  to  pass 
through  pulverized  or  granulated  particles  of  conducting  material. 
The  material  preferred  is  carbon,  but  other  materials,  alloys,  or  com- 
pound substances  may  be  employed.  The  said  matcoial  is  enclosed 
in  a  transparent  tube  or  case,  which  may  be  formed  of  glass  or  other 
suiteble  material,  the  space  or  chamber  in  which  the  particles  are 
placed  being  of  such  form  and  dimensions  as  will  be  best  suited  for 
the  development  of  light  with  econom^^.  By  completing  the  circuit 
through  a  conductor  composed  of  parades,  gramues,  or  sections,  a 
high  resistance  is  obtained,  and  heat  and  light  are  generated  sucoess- 
fuuy  and  economically.    (Frovitional  only.) 

6234.  '<  Ebe  alarms,  &c.'*  W.  T.  Brahax.  Dated  November  30. 
6d.  The  first  part  of  this  invention  oonsiste  of  an  apparatus  that 
shall  on  the  occurrence  of  a  fire  in  ite  immediate  vidmty  do  any  or 
all  of  the  following  acte,  that  is  to  say,  it  may  soxmd  an  alarum,  or 
alarums,  transmit  electno  currente,  or  tolegraphio  sig^nalB,  to  any 
place  or  places  desired,  or  turn  on  a  supply  ol  water,  through  a  series 
of  perforated  pipes,  for  the  purpose  ox  extinguishing  the  flames.  In 
carrying  out  this  part  of  the  invention  the  inventor  employs,  for  the 
purpoee  of  liberating,  or  settinfr  the  apparatus  in  motion,  a  vessel  of 
convenient  size,  and  of  a  material  which  is  an  insulator  to  dectridty, 
as  a  glass  tube,  in  which  is  placed  some  mercury.  Upon  the  mercury 
is  placed  a  suiteble  float,  wnich,  when  a  fire  occurs,  will  be  carried 
irawards  by  the  expanding  mercury  and  come  in  contact  with  and 
Uberato  a  trigger  ^diich  releases  the  apparatus.  The  apparatus  is 
actuated  by  means  of  a  wdght  or  coiled  spring,  and  when  the  spring 


or  weight  is  released,  as  before  described,  the  revolving  barrel,  by 
means  of  a  chain  winding  round  it,  draws  back  a  lever  and  liberates 
a  heavy  key,  which  in  fa&ing  turns  on  the  water  supply.  The  barrel 
of  the  apparatus  is  connected  by  cords  or  wires  with  a  distinot 
apparatus  consisting  of  a  driving  banel,  the  axis  of  which  carries  m 
wheel,  upon  whi<£  is  mountea  a  revolver  charged  with  blank 
cartridges.  This  whed  carries  as  many  stods  as  there  are  chambers 
in  the  revolver ;  these,  as  they  rotete,  raise  a  lever,  which  as  soon  as 
a  stud  has  passed  it  is  fordbly  driven  by  a  spring  on  to  the  revolver 
nipple,  ana  so  encodes  a  cartridge.  A  lever  having  ite  fulcrum  on 
the  framing  of  the  apparatus  is  connected  at  one  end  by  means  of 
a  wire,  or  cord,  to  a  bell,  the  other  end  of  tiie  lever  is  actuated  by 
successive  teeth,  or  pins,  upon  a  whed  g^earing  with  the  driving 
whed  of  the  apparatus,  so  that  the  bell  rings  oontinuoudy  until  the 
apparatus  has  run  down. 

6272.  «  Electric  lamps.*'  W.  F.  Enro  and  A.  B.  Baowir.  Dated 
December  2.  6d.  Relates  to  electric  lamps  of  the  Idnd  giving  light 
by  the  arc  between  carbon  pointe,  and  it  comprises  simple  and  efficient 
apparatus  for  moving  one  or  both  carbons  in  a  manner  to  c<»npensate 
satisfactorily  for  their  gradual  consumption,  and  to  keep  the  Ugnt  vexy 
steady ;  also  automatic  apparatus  whereby  the  current  supplying  two 
or  more  lamps  is  maintamed  without  any  (but  possibly  a  momentary^ 
interruption  in  the  event  of  any  one  of  the  lamps  ceasing  to  act,  ana 
wherel^  an  extinguished  lamp  takes  ite  place  in  the  circuit  again 
whenever  it  has  been  either  automatically  or  otherwise  adjusted  or 
restored  to  a  working  condition.  In  carrying  out  the  invention 
according  to  one  modification,  in  which  the  carbons  are  in  a  vertical 
line,  the  upper  carbon  is  held  b^  the  bottom  end  of  a  rod  which 
passes  up  through  a  stuffing  box  mto  a  veitical  cylinder  of  sixe  and 
length  corresponding  to  the  size  and  length  of  the  carbons  employed. 
A  piston  woildng  in  tiie  cylinder  is  fixed  or  connected  to  the  upper 
end  of  the  rod,  and  the  cylinder  is  filled  with  oil  or  other  suitable 
liquid.  The  weight  of  the  piston  and  rod  and  parte  attadied  to  it 
tends  to  force  the  liquid  from  the  bottom  end  of  the  cylinder  through 
a  small  passage  or  pipe  leading  to  the  top  of  the  cylinder,  and  we 
rate  of  flow  through  this  passage  er  pipe  is  automatically  adjusted  to 
correspond  to  the  rato  of  consumption  of  the  carbons.  For  the 
puipose  of  the  adjustment  the  passage  or  pipe  has  for  outlet  at  ite 
upper  end  a  small  port  in  a  horizontsi  port  laoe,  on  which  there  reste 
a  small  slide  inilve ;  and  this  valve  is  connected  to  the  iron  core  (rf  a 
solenoid  placed  horizontally,  and  to  an  adjusteble  spring,  the  spring 
tending  to  (n>en  the  valve  and  the  solenoid  to  close  it.  The  electric 
current  woriang  the  lamp  is  made  to  pass  through  the  coil  of  the 
solenoid ;  and  when  in  consequence  of  too  great  separation  of  the 
carbon  pointe  and  increased  resistance  the  current  passing  through 
the  solenoid  is  weakened  it  allows  the  spring  to  draw  bade  the  iron 
core  and  open  the  valve ;  and  when  the  carbon  pointe  are  too  near  the 
consequently  stronger  current  causes  the  solenoid  to  act  on  the  iron 
core  so  as  to  dose  the  valve  more  or  less  and  thereby  diminish  the 
rato  of  descent  of  the  upper  carbon.  When  the  spring  is  properiy 
adjusted  the  action  of  the  parte  is  to  keep  the  distance  between  t^e 
carbon  pointe  practically  uniform.  The  liquid  passing  the  valva 
flows  into  the  upper  end  of  the  cylinder ;.  and  when  a  carbon  has  been 
consumed  the  rod  and  piston  are  raised  for  recdving  a  fresh  carbcm, 
the  liquid  passing  from  the  i^per  to  the  under  side  of  the  piston 
through  a  dieck  valve  in  the  piston  or  in  a  separate  passage ;  or  the 
piston  may  be  constructed  so  as  on  being  pushed  up  to  positively 
open  a  valve  or  passage  through  it  for  the  liquid. 

6600.  **  Electric  lighting  apparatus  for  railway  trains,  ftc.*' 
Stdnet  Pitt.  (A  oommunication  from  abroad  by  Eli  T.  Starr,  of  the 
City  and  County  of  Philaddphia,  America.)  Dated  December  21. 
6d.  Belates  to  an  improved  organisation  of  instrumentalities  for 
producing  the  lighte  yninYi  are  reqxiired  on  board  of  railway  trains 
for  illuminating  the  track  at  night  in  advance  of  the  locomotive,  and 
for  exhibiting  a  warning  signal  in  the  rear  of  the  train,  or  for  other 
analogous  purposes.  Th»  inventor  makes  use  of  apparatus  for  genera- 
ting or  pr^udng  deotrio  currente  by  the  conveinion  of  mechanical 
energy  draived  mm  the  motion  of  the  train  itself  into  dectridty, 
store  a  portion  of  the  dectridty  so  produced  for  use  at  such  times  as 
the  train  is  not  in  motion,  and  apply  the  same  to  the  development  of 
Ught  from  electric  lamps  plaoea  at  suiteble  pointe  upon  the  train. 
The  invention  oonsisto  in  certain  new  organisations  and  combinations 
of  parte  or  devices. 

1882. 

931.  *' Dynamo-dectric  machines."  A.  H.  Clabk.  (A  commu- 
nication from  abroad  by  Henry  Brindey  Sheridan,  of  Cleveland, 
America.)  Dated  February  25.  6d.  The  object  of  this  invention  is 
to  produce  dynamo-electric  machines  so  constructed  that  the  current 
induced  in  tibe  armature  will  be  without  wide  breaks  and  nearly  con- 
tinuous, and  also  to  increase  the  efficiency  of  the  said  machines.  The 
invention  oonsisto  in  a  dynamo-electric  machine  constructed  with  ite 
field  magneto  made  oblong  in  cross  section,  and  arrang^ed  in  two 
series  in  a  circle  around  we  armature  shaft  with  the  poles  of  the 
opposing  series  facing  each  other,  and  arranged  at  a  suffident  dis- 
tance apart  to  receive  the  armature  between  them,  the  poles  of  each 
series  nearly  overlapping  each  other  latorally,  forming  a  nearly  con- 
tinuous magnetic  field ;  also  in  the  armature  constructed  of  a  noUow 
iron  ring  nearly  rectangular  in  cross  section,  and  with  ite  sides 
converging  or  inclined  inwards  from  the  periphery  towards  the  inner 
dde;  also  in  the  hollow  ring  armature  made  with  corresponding 
openings  in  ite  peripheiy  and  inner  ddes,  and  projections  of  uniform 
thickness  upon  ite  inolmed  or  converging  sides,  whereby  the  outer 
part  of  the  armature  is  brought  nearer  to  the  magnetic  fidd  of  force 
than  the  inner  part;  also  in  the  hollow  ring  armature  made  with  two 
series  of  projections  of  different  shape  alternating  with  each  oth~~ 
the  projections  of  the  one  series  being  made  V-shaped  or  with  < 
verging  sides,  and  the  projections  of  the  other  series  being  made 
sUgntly  indined  or  converging  sides  and  V-shaped  ends,  whe 
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ohaimels  or  grooves  of  uniform  width  are  formed  to  receive  the  helix 
i)oil9 ;  also  in  the  oomhinaiion  with  the  armature  having  lugs  and  the 
anoaiore  shaft  of  the  hnbs  having  flanges,  whereb^r  the  said  armature 
will  be  firmly  connected  with  the  said  shaft ;  also  in  the  combination 
with  the  armature  and  the  armature  shaft  of  the  stationary  magnet 
cores  and  the  helices,  the  said  cores  being  placed  spirally  around  the 
armature  shaft  and  at  an  inclination  with  the  said  shaft,  and  the  said 
helices  being  wound  with  their  coils  parallel  with  the  magnetic  field 
of  force,  wherebv  the  field  of  force  will  be  elongated  in  the  direction 
of  the  armature  s  movement,  as  will  be  hereinafter  fully  described. 
Fig.  1  is  a  sectional  side  elevation  of  one  form  of  the  machine  taken 
through  the  line,  ir,  tr,  fig.  .2.   Fig.  2  is  a  sectional  end  elevation  of 


the  same  taken  through  the  line,  v,  v,  fig.  1.  ▲  is  the  bed  phite  of 
the  machine ;  b  b  are  two  standards  attached  to  the  bed  plate,  a,  and 
having  bearings  in  which  rovolves  the  shaft,  o,  tiiat  canies  the 
armature.  The  standards,  b  b,  also  form  the  seats  and  supports  for  the 
stationary  magnet  cores,  b',  around  which  aro  wouid  hc^ces,  f,  of 
insidated  ooppet  wiro.  Hie  magnet  cores,  B,  stand  with  their  axes 
in  a  spiral  Ime  of  convenient  direction  and  pitch  around  the  axis  of 
the  shaft,  o.  With  this  arrangement  the  stationary  magnet  cores 
present  an  oblong  field  of  force  to  the  armature,  tl^  length  of  the 
field  of  force  depending  upon  the  piteh  of  the  magnet  cores,  e,  and 
their  inclination  from  the  axis  of  the  shaft,  o.  The  magnet  cores,  b, 
are  arran^ped  with  the  longest  diameters  of  theii-  fields  <»  force  in  the 
direction  in,  which  the  armatnro  rovolves,  by  which  arrangement  the 
projections  of  the  armaturo  will  remain  longer  in  the  fields  of  force, 
and  the  generated  curronts  will  thus  be  considerably  increased.  One 
of  the  magnet  cores,  B,  with  the  surrounding  helix  can  be  one  pole  of 
an  electro-magnet,  or  two  or  more  of  the  saidoores,  b,  can  be  connected 
on  their  faces  by  a  plate,  and  thus  form  only  one  pole  of  an  electro- 
magnet. The  series  of  magnets  are  arranged  in  circles  around  the  sliaf  t, 
0,  one  series  being  attached  toeach  frame,  b.  The  magnet  cores,  b*,  aro 
made  oblong  in  cross  section,  and  aro  arranged  in  inclined  positions 
with  reference  to  each  other,  so  that  they  nearly  overlap  each  other 
laterally,  the  side  of  one  magnet  being  tangential  to  tiie  rounded  edgfo 
of  the  adjoining  magnet,  and  so  on  tluroughout  the  series.  With  this 
arrangement  the  face  of  the  pole  of  each  magnet  is  arranged  diag^on- 
ally  across  the  path  of  the  armature  ring  in  the  plane  of  its  rotation. 
This  construction  brings  the  magpiets  into  stXch  positions  that  each 
section  coil  of  the  armature  will  pass  upon  the  pole  of  each  magnet  at 
the  instant  it  leaves  the  pole  of  the  preceding  magnet,  so  that  the 
current  induced  in  the  armaturo  will  be  without  wide  breaks  and 
will  be  nearly  continuous.  With  this  construction  the  armature  can 
be  revolved  in  either  direction. 


The   Western   Union   Telbgraph   Company. — ^This 

company  has  declared  a  quarterly  dividend  at  the  rote  of  6  per  cent, 
per  annum  upon  its  stock,  payable  on  July  15th.  The  surplus  pro- 
posed to  be  carried  forwu?d  after  payment  of  this  dividend  is 
unusually  larg^. 

Eastern  Extension  Telegraph  Company. — A  divi- 
dend of  28.  6d.  per  share  for  quarter  ended  Slst  March,  will  be  pay- 
able on  July  15th. 

Eastern  Telegraph  Company. — Notice  is  given  that 

subject  to  the  final  audit,  the  accoxmts  show,  after  placing  the  sum  of- 
£75,000  to  reserve,  a  balance  sufficient  to  pay  the  fixed  dividend  of  3s. 
per  share,  equal  to  6  per  cent,  per  annum  on  the  preference  shares, 
and  a  final  dividend  of  2s.  6d.  per  share,  with  a  bonus  of  Is.  ^ 
share  on  the  ordinary  shares,  both  free  of  income-tax ;  making,  with 
previous  payments  on  account,  a  dividend  for  the  year  ending  JlCarch 
Slst,  1882,  of  5i  per  cent,  on  the  ordinary  shares.  A  balance  of 
about  £1,000  is  carried  forward. 

Eastern  and  South  African. — ^The  interest  on  the  5 

per  cent,  mortgagee  debentures  now  due  will  be  paid  by  Hessn. 
Barolay,  Bevan  &  Co. 

Cuba  Submarine  Telegraph  Company. — ^The  direckora 

of  this  company  state  that,  after  providing  for  the  dividend  on  the 
preference  uiares  and  placing  £3,950  to  the  reserve  fund,  they  have 
resolved  to  recommend  the  payment  of  a  dividend  on  the  oidinary 
shures  at  the  rate  of  8  per  cent,  per  annum,  free  of  income-tax, 
leaving  £2,146  to  be  carried  forward  to  the  current  half-year's 
account. 

Application  has  been  made  to  the  Stock-Exchange  Com- 
mittee to  appoint  a  special  settling  day  in  and  to  grant  a  quotation  to 
the  following  securities  :~Metropolitan  Brush  Electric  Light  and 
Power  Company  (Limited),  and  Bailway  Electric  Appliances  Com- 
pany, shares. 

Quotations  have  been  granted  to  the  Great  Western 

Flectric  Light  and  Power  Company,  and  to  the  Indian  and  Oriental 
Electric  Storage  and  Works  Company. 

Quotation  of  the  Brush  Electric  Light   and    Power 

Company  of  Scotland  (Limited),  has  been  deferred. 


LATEST    QUOTATIONS. 


The   Anolo-Ambrican  Telegraph  Company, — ^At  a 

meeting  of  the  board  of  directors,  it  was  resolved,  afler  placing 
£37,600  to  the  renewal  fund,  to  declare  an  interim  dividend  for  the 
quarter  ending  June  30th,  1882,  of  16s.  per  cent,  on  the  ordinary 
stock,  and  308.  per  cent,  on  the  preferred  stocdc,  both  free  of  income- 
tax,  payable  on  August  Ist,  to  the  stock-holdera  registered  on  the 
books  of  the  company  on  July  7th,  1882. 
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THE  ELECTRIC  LIGHT  IN  THE  CITY 
OF  LONDON. 


iiOHE  interesting  statistics  are  to  be  fonnd  in  the  recently- 
issued  Beport  to  the  Streets  Gommittee,  by  Mr,  .William 
Haywood,  the  engmeer  and  sorveyor  to  the  Commission  of 
Sewers.  It  deals  of  coarse  exclusively  with  the  experiments 
of  the  past  year,  commencing  from  the  Ist  of  April,  1881, 
and  ending  on  the  81st  March  of  the  present  year.  It  is 
well  known  that  the  Electric  Light  and  Power  Generator 
Company  (Maxim-lVeston)  did  not  commence  on  the  strict 
terms  of  their  contract  ontil  the  27th  of  April  of  this  year, 
therefore  the  matter  contained  in  Mr.  Haywood's  report  is 
chi^y  confined  to  the  systems  of  Messrs.  Siemeiis  Brothers 
and  the  Anglo-American  Brash  Company.  One  of  the  most 
interesting  items  ia  connection  with  the  nse  of  i^he  electric 
light  in  the  City  is  that  relating  to  its  defects  and  failures. 
In  the  Brush  distiicb  w^e  38  lamps,  each  assumed  to  be 
alight  for  4,300  hours  during  the  twelve  months,  this  being 
eqpal  to  a  total  of  141,900  hours'  lighting  of  a  single  lamp. 
The  total  number  of  the  failures  which  happened  to  this 
system  from  all  causes  amounted  to  660,  counting  eaah 
failure  each  night  separately,  and  the  aggregate  duration 
of  such  defects  equalled  3,142  hours*,  burning  of  a  single 
lamp,  or  about  2*21  per  cent,  of  the  entire  lighting  of  the 
district  for  the  year.  The  causes  assigned  for  these  failures 
are  very  numerous,  amongst  them  being  many  which  will 
probably  not  be  likely  to  oecur  again,  such  as  :  lace  of 
driving-band  broke ;  switched  out  maliciously ;  changing 
the  working  power  of  circuit  from  one  motor  to  another  ; 
defects  in  carbons ;  carbon-rod  sticking  ;  top  carbon  falling 
from  socket ;  neglect  in  trimming ;  bad  insulation  of 
cables ;  carelessness  of  men  employed  on  circuit ;  defective 
mechanism  of  lamp,  <&c.,  <&c. 

The  total  number  of  failures  from  much  the  same  reasons 
as  above,  chronicled  for  the  system  of  Messrs.  Siemens — 
having  34  lamps  in  action,  and  equalling  a  total  of  146,200 
hours'  lighting  from  a  single  lamp— were  320,  or  ap- 
proximately only  half  of  those  credited  to  the  Brush, 
their  aggregate  duration,  however,  being  only  832  hours  of 
a  single  lam|>,  or  about  0'57  per  cent,  of  the  entire  lighting 
of  the  district  for  twelve  months. 

Speaking  roughly,  there  occurred  in  the  Brush  system  a 
defect  of  long  or  short  duration  in  something  less  than  two 
lamps  nightly,  and  in  that  of  Siemens  Brothers  a  similar  de- 
fect in  something  like  one  per  night.  In  both  systems  failures 
happened  through  bad  insulation,  the  first  cable  of  the  one 
not  being  sufficiently  good  to  begin  with,  and  that  of  the 
other  being  damaged  by  a  barge,  part  of  the  cable  being 
beneath  London  Bridge.  Although  these  partial  failures 
were  numerous,  the  result  at  the  end  of  the  year  was  really 
better  than  might  have  been  expected,  even  by  those  who  * 
are  the  most  conversant  with  the  management  of  the  appa- 


ratus connected  with  the  electric  light.  Even  gas,  however, 
has  a  bad  record  against  it  in  this  respect,  for  out  of  a  total 
of  3,225  lamps,  the  Jiumber  of  defective  lights  observed  in 
1881  amounted  to  no  fewer  than  2,509,  anc^  this  only 
includes  burners,  in  which  the  defect  is  very  noticeable. 
This  number,  which  according  to  the  Report  was  much  in 
excess  of  what  is  usual,  is  attributed  to  the  long  continued 
and  severe  frosts. 

Whenever  any  accident  occurred  to  the  electric  lamps 
but  Utble  inconvenience  was  felt  by  the  pabUc,  as  arrange- 
ments were  made  with  the  gas  company  for  burning  gas 
where  these  partial  interruptions  happened.  The  expense 
of  this  was  borne  by  the  electric  lighting  contractors,  and 
in  the  case  of  Brush  the  amount  came  to  £129  14s.  7d., 
and  for  Siemens  £122  9s.  7d. 

The  electric  lamps  were  alight  in  the  day-time  during 
the  fogs  of  December  9th  last,  and  also  on  the  respective 
dates  of  the  18bh,  25th,  and  29th  of  January,  together  with 
the  2nd,  3rd,  6th,  and  7th  of  February.  The  cost  of  the 
electric  light  during  these  fogs  was  as  follows  .-—Brush, 
£25;  Siemens,  £21  3s.  9d. 

It  is  only  necessary  to  mentioh  that  the  Commission  of 
Sewers  arranged  with  the  Brush  Corporation  for  a 
further  period  of  twelve  months  lighting,  at  a  cost  of  £800, 
being  £140  in  excess  of  the  charge  for  the  preliminary 
year's  work.  Messrs.  Siemens  Brothers  requiring  for  a  con- 
iiinnance  of  their  contract  £1,330  in  excess  of  their  original 
price ;  their  offer  was  declined,  and  the  district  for  the 
present  returns  to  gas. 

A  second  report  from  the  Streets  Committee  relates  to 
proceedings  relative  to  the  applications  for  an  ext^sion  of 
the  electric  lighting  experiments.  According  to  the  ab- 
stracts of  tenders  prepared  by  Mr.  Haywood,  and  received 
for  lighting  the  four  districts  set  apart  for  this  purpose,  it 
appears  that  there  are  seven  contractors  desirous  of  obtain- 
ing the  work.  Their  names  are  as  follows : — 0.  D.  Cardew, 
employing  G.  H.  Long's  patent  electric  lamps  and  machines ; 
the  Electric  Light  Engineering  Company; -with  the  arc 
lamp  of  Mr.  A.  A.  Common,  but  machines  not  described ; 
the  Electric  Light  and  Power  Generator  Company,  with  the 
Weston  machines  and  arc  lamps,  as  now  in  nse  along  Queen 
Victoria  Sbreet ;  Mr.  A.  L.  Fyfe,  lamps  and  machines  not 
described;  James  Fyfe,  with  two  tenders  for  the  Pilsen 
arc  and  the  Joel  semi-incandescent  lamps  respectively; 
the  Hammond  Electric  Light  and  Power  Supply  Company, 
using  Brush  machines  and  lamps;  and  last,  the  Laing 
Electric  Light  and  Power  Company,  proposing  to  employ 
the  Laing  machines  and  lamps.  The  second  and  third 
mentioned  contractors  stipulate  that  they  should  have  per- 
mission to  light  private  premises,  the  Electric  Light  and 
Power  Generator  Company,  however,  tendering  for  No.  1 
district  only. 

We  gave  in  our  last  issue  an  extract  from  a  letter  written 
by  Mr.  Alexander  Peebles,  relating  to  the  prices  quoted  for 
the  various  districts  by  the  competing  companies.  We  may 
add  that  for  district  So.  1  the  highest  and  lowest  tenders 
are  those  of  the  Electric  Light  and  Power  Generator  and 
the  Hammond  Electric  Light  companies,  with  £5,750  and 
£2,190  respectively.  For  district  No.  2,  G.  D.  Oardew  and 
the  Laing  Company,  with  £4,270  and  £2,350,  are  respec- 
tively highest  and  lowest.  In  tendering  for  No.  3  district 
James  Fyfe,  with   the  Joel   system,   £3,800  is   highest. 
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and  the  Hammond  and  Laing  Companies,  with  the  same 
estimate  of  £2,470,  lowest.  For  No.  4  district,  James  Fyfe, 
with  the  same  system,  is  again  highest — £4,850,  and  the 
Laing  Company,  with  £2,920,  lowest.  These  tenders  are 
all  for  the  total  cost  of  a  twelvemonth's  trial.  It  is  only 
Mr  to  add,  however,  in  the  case  of  Mr.  Fyfe,  with  the  Joel 
and  Pilsen  systems,  that  he  wonld,  if  permitted  to  light 
private  premises,  make  the  charge  for  street  lighting  the 
same  as  the  gas  saved,  pins  20  per  cent. 

The  percentage  of  variation  in  the  estimates  sent  in  will 
be  fonnd  in  the  letter  of  Mr.  Peebles  before  referred  to,  and 
this  variation  bears  ont,  to  a  certain  extent,  the  following  ex- 
tract trom  the  Olobe: — 

It  ought,  one  would  think,  to  be  possible,  after  aU  the  investigs- 
taons  whioh  have  taken  place,  to  say  once  for  aU  whether  electric 
lighting  or  gas  lighting  is  the  cheaper,  but  if  we  majr  judge  from  a 
long  letter  sent  to  us  by  Mr.  H.  Saxon  Snell,  the  controversy  is  stiU 
Tery  much  iub  judice.  The  tenders  for  a  given  job,  obtained  by 
Mr.  SneU  from  three  several  electric  light  companies,  differed  very 
mnch  as  contractors*  tenders  are  apt  to  differ,  and  aU  were  far  beyond 
what,  according  to  Mr.  SneU,  the  cost  of  gas  wonld  be. 

The  estimated  cost  for  lighting  the  fonr  districts,  taken  in 
rotation,  is  £551,  £863,  £341,  and  £612. 

The  Streets  Committee  conclude  their  report  in  the  follow- 
ing manner : — 

Looking  at  the  experiments  which  the  Commission  have  already 
carried  ont,  and  the  great  cost  of  extending  the  same,  as  shown  by 
the  offers  now  submitted,  we  are  not  prepared  to  recommend  your 
Hononrable  Ck>art  to  proceed  farther  in  the  matter  at  present,  the 
more  so  as  by  the  biU  now  before  Parliament,  and  draft  amendments 
soggested  by  the  Board  of  Trade,  it  is  proposed  to  give  power  to  the 
local  authorities  to  supply  electricity,  not  only  for  public  but  for 
private  purposes,  or  to  acquire  compulsorily  the  undertiUdngs  of  other 
parties  after  fifteen  jrears  from  the  passing  of  the  Act  under  which 
they  may  be  empowered,  and  until  Parliament  has  dedded  the 
principle  upon  which  electric  lighting  generaUy  shaU  be  permitted, 
we  consider  it  imdesirable  to  incur  further  expense  beyond  that  to 
which  the  Commission  are  already  committed  by  the  experiments  now 
in  operation. 


THE  EDISON  DYNAMO-ELECTRIC 
MACHINE. 


[We  extract  from  the  excellent  jonmal  of  the  Franklin  In- 
stitute of  America  the  following  description  of  the  Edison 
steam  dynamo,  a  paper  on  which  was  read  by  T.  A.  Edison, 
Ph.D.,  and  Charles  T.  Porter,  at  the  Philaaelphia  meeting 
of  the  American  Society  of  Mechanical  Engmeers,  April, 
1882.  Containing,  as  it  does,  much  that  is  new  regarding 
what  is  known  here  of  the  performance  of  these  machines,  it 
will  be  welcome  to  those  of  onr  numerous  readers  interested  in 
electric  lighting.  The  original  paper  contains  a  perspective 
illustration  of  the  combined  engine  and  machine,  which  it 
is  not  necessaiy  to  reproduce,  as  the  Edison  machine  has 
already  been  riven  by  ourselves  (see  "Electrical  Ebvibw," 
November  6tn)  and  other  journals  in  this  country.  There 
are  also  several  sketches  of  mechanical  details,  and  five  in- 
dicator diagrams  taken  from  the  engine,  which  need  only  be 
referred  to.] 

The  central  Edison  station  of  the  first  district  in  New 
York  City  will,  when  fulljr  equipped,  be  supplied  with  twelve 
dynamos,  each  of  which  is  nominally  rated  as  a  1,200  li^ht 
machine,  at  16  candle-power  incandescence,  but  is  capable 
of  supplying  1,400  lights  of  this  power  continuously,  and 
with  high  economy,  without  heating  the  armature  or 
burning  or  injuring  the  commutator  or  brushes.  This  in- 
creased capaci^  is  due  to  improvements  in  the  lamp  itself. 

The  armature  of  each  dynamo  is  driven  by  a  Porter-Allen 
engine,  of  11-^"  diameter  of  cylinder,  by  16*  stroke,  directly 
connected,  and  making  850  revolutions  per  minute,  giving 
a  piston  travel  of  933  ft.  per  minute. 


The  steam  is  supplied  by  eight  Babcock  and  Wilcox 
boilers,  of  2,000  aggregate  horse-power,  and  which  will 
work  under  a  pressure  of  about  120  pounds.  These  occupy 
the  basement  of  the  building.  Over  them,  the  first  and 
second  floors  being  removed,  an  iron  superstructure  is  erected 
entirely  separatea  from  the  walls  of  the  building,  and  on 
this  the  combined  dynamos  and  engines  are  placed. 

One-half  of  this  equipment  is  now  nearly  ready  for  service, 
and  the  remainder  is  expected  to  be  completed  during  the 
coming  season. 

The  armature  of  the  dynamo  is  of  the  form  commonly 
known  as  the  Siemens  armature,  but  in  its  construction  and 
'*  connecting  up  "  it  differs  radically  from  all  others. 

The  foundation  of  the  armature,  or  the  iron  core  which  is 
built  upon  the  shaft,  is  made  up  of  sheet-iron  discs,  separated 
from  each  other  bv  sheets  of  tissue  paper,  and  bolted  to- 
gether. This  has  all  the  advantages  of  a  solid  iron  core  in 
strengthening  the  magnetic  field,  while  it  completely  pre- 
vents the  great  loss  of  power  by  local  currents,  which  would 
circulate  in  the  iron  if  it  were  solid.  In  the  place  of  insu- 
lated wires,  the  cylindrical  face  of  the  armature  is  made  up 
of  heavy  copper  bars,  trapezoidal  in  section,  each  bar  being 
insulated,  and  also  separated  from  its  neighbours  and  from 
the  iron  core  underneath  by  an  air  space. 

The  connection  between  the  bars  on  opposite  sides  of  the 
armature,  to  form  the  electrical  circuit,  is  made  by  copper 
discs  of  the  same  diameter  as  the  core.  At  each  end  of  the 
core  are  one-half  as  many  of  these  copper  discs  as  there  are 
bars,  each  disc  being  insulated  from  its  neighbours,  and  the 
whole  being  bolted  together  in  such  a  maimer  as  to  form, 
with  the  dmcs  of  sheet-iron  constituting  the  core,  one  solid 
mass.  Each  disc  is  formed  with  projecting  lugs  on  ita 
opposite  sides,  to  which  the  two  bars  are  connected. 

The  connections  between  the  opposite  sur&ces  of  an 
armature  are  of  no  benefit  in  generating  an  electric  current, 
but  are  a  necessary  evil,  introducing  useless  resistance  into 
the  circuit.  By  using  for  this  connection  copper  discs  in  the 
manner  described,  a  great  weight  of  copper  is  disposed  in  a 
limited  space,  and  so  this  useless  resistance,  and  conse- 
quent loss  of  energy,  ia  reduced  to  a  minimum. 

This  method,  moreover,  reduces  the  work  to  a  simple 
machine  construction,  in  which  all  the  parts  are  duplicates, 
and  the  operations  can  be  much  cheapened  and  facilitated 
by  the  use  of  roecial  tools. 

The  spaces  between  the  armature  bars  admit  of  a  free 
circulation  of  air,  thereby  preventing  the  accumulation  of 
heat,  and  increasing  to  an  enormous  degree  the  capacity  of 
the  machine.    The  armature  is  at  intervals  wound  with 

Siano  wire  over  the  bars  to  resist  the  oentriftigal  force 
eveloped  by  their  revolution. 

The  commutator  and  brushes  of  an  electrical  machine  are 
the  parts  subject  to  the  greatest  depreciation.  In  this 
macmne  aQ  parts  of  the  end  of  the  armature  are  so  con- 
structed as  to  be  ea£fy  of  access,  and  they  can  be  quickly  and 
cheaply  repaired,  or  removed  and  replaced  by  new  parts, 
when  necessary.  Any  accident  would  require  but  a  short 
stoppage  for  repairs. 

rrovision  is  made  for  keeping  a  continuous  and  rapid  cir- 
culation of  air  over  the  entire  race  of  the  armature. 

This  armature  is  27*8''  in  diameter  by  61*  long.  The 
commutator  adds  IS''  to  this  length,  and  is  itself  12|''  in 
diameter.  The  armature  shaft  is  of  steel,  7|'  in  diameter, 
having  a  total  length  of  10 '8\  The  journals  are  6^  in 
diameter  bv  15^^  long,  and  run  in  Babbit  metal  bearings  in 
pillow  blocks  of  the  box  form,  giving  the  greatest  stiffiieas 
with  minimum  of  weight. 

Provision  is  made  for  continuous  water  circulation  under- 
neath the  boxes,  and  for  continuous  lubrication,  with  traps 
to  prevent  the  creeping  of  the  oil  along  the  shaft  and  reach- 
ing the  commutator,  and  drains  to  receive  it  as  it  runs 
through  the  bewrings  and  convey  it  to  a  drip-pan. 

The  magnet  is  made  up  of  two  immense  caist-iron  *'  pole- 
piece?,"  between  the  semi-cylindrical  faces  of  which  the 
armature  revolves,  twelve  cylindrical  soft  iron  cores  attached 
to  these  pole-pieces,  and  made  magnetic  bv  an  electrical 
current  circulated  in  the  wire  wound  around  Uiem,  and  four 
soft  iron  keepers  connecting  the  back  ends  of  the  cores. 
Eight  of  the  cores  are  attached  to  the  upper  pole-piece,  and 
four  to  the  lower  one. 

The  width  of  these  "  poles  "  is  49*,  and  their  height  61 T- 
The  length  of  the  twelve  soft  iron  cores  is  57^  the  diameter 
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of  the  eight  uppr  ones  is  8*,  and  of  the  fonr  lower  ones  9\ 
The  fonr  soft  iron  keepers  ai'e  each  11**  wide,  9*  in  thick- 
ness, and  tiie  total  length  of  the  magnet  is  94*^. 

The  magnet  is  insnlated  by  cast  zinc  bases  3"  in  thickness. 

The  weight  of  the  djnamo  is  as  follows : — 


Armatore  and  shaft 
Two  pillow  blocks    - 
Magnet,  complete    .         -         . 
Zinc  bases      .         -         -         - 

Total 

The  copper  is  distributed  as  follows : 

In  the  armature  bars 
„  „        disci 

„     magnet  wire 

Total 


9,800  lbs. 
1,840  „ 
33,000  „ 
680  „ 

44,820  lbs. 


590  lbs. 
1,S50  „ 
1,500  „ 


3,440  lbs. 


Mr.  Edison  was  early  impressed  with  the  conviction  that 
to  give  steady  and  reliable  motion  to  these  armatures  it 
would  be  necessary  to  connect  an  engine  to  each  one  of 
them  directly.  This  combination  has  been  termed  by  him 
the  "steam  dynamo." 

In  adapting  the  Porter-Allen  engine  to  this  service,  a 
special  construction  in  some  respects  was  found  to  be  called 
for.    These  special  features  will  be  briefly  described. 

It  seemed  important  to  avoid  a  rigid  connection  between 
tiie  engine  and  the  armature  shafts,  which  would  require 
the  entire  series  of  bearings  to  be  maintained  absolutely  in 
line.  In  place  of  this,  therefore,  a  self-adjusting  coupling 
has  been  mtroduced,  which  permits  of  considerable  errors 
of  alignment  without  any  abnormal  friction  being  produced 
in  the  bearings. 

The  point  of  difficulty  was  the  backlash,  the  engine 
having  no  fly-wheel,  except  the  heavy  armature  itself,  which 
was  to  be  driven  through  the  coupling.  Provision  was  made 
for  taking  this  up  by  steel  keys  of  a  somewhat  peculiar 
form,  between  which  the  tongues  of  the  cou^ng  move 
freely,  while  they  themselves  are  immovable.  These  keys 
are  held  between  set  screws  threaded  in  wrought  ii'on  rings 
covering  the  flanges  on  the  ends  of  the  shaft.  AU  the  faces 
liable  U>  move  upon  each  other  are  oiled  from  a  central 
xeservoir.  This  coupling  is  a  very  compact  affair,  without 
^  projection  anywhere  above  its  surface,  and  gives  every 
promise  of  completely  answering  its  purpose. 

The  engine  is  made  with  a  forked  bed  and  two  shaft 
bearings  and  a  double  crank,  and  so  is  completely  self- 
contained. 

The  shaft  having  no  support  beyond  these  bearings  on 
either  side,  unusual  stiffness  was  required  in  the  crank-pin 
to  prevent  deflection  under  the  great  strains  to  which  it  is 
subjected. 

A  novel  form  of  pin  was  proposed  by  Mr.  Richards,  which 
is  found  to  possess  all  the  rigidity  required.  It  is  provided 
with  flanges  which  are  let  into  each  crank,  and  held  each 
by  four  screws,  while  the  shanks  of  the  pin  are  also  forced 
£rmly  into  the  cranks. 

Special  appliances  enabled  the  work  of  putting  the  cranks 
together  in  this  manner  to  be  done  with  extreme  and  uni- 
form accuracy. 

The  engine  is  so  arranged  as  to  have  the  valve  gear  on 
ihe  side  furthest  from  the  dynamo.  The  engineer  has  not 
to  go  between  the  engine  and  dynamo,  when  running,  for 
«ny  purpose. 

The  connecting-rod  is  of  steel,  and  the  crank-pin  boxes 
Are  formed  directly  in  the  end  of  it. 

This  end  is  finished  from  a  solid  forging,  and  chambered 
out  for  Babbit  metal.  The  bolts  are  then  fitted,  after 
which  it  is  parted  and  holes  are  drilled  for  holding  the 
Babbit  securely. 

In  the  connecting-rods  for  single  crank  engines  of  this 
type  permanent  length  of  rod  is  secured  by  forming  the 
crank  pin  end  solid,  and  taldng  up  the  wear  bv  a  wedge 
closing  up  the  inside  box.  In  these  double  crank  engines 
this  construction  is  impracticable,  but  the  same  object  is 
attained  hj  forming  the  crosshead  end  in  a  manner  by  which 
the  strap  is  made  permanent  and  the  inside  box  is  closed 
np  by  a  key  bearing  against  a  steel  plate. 


The  weight  of  the  reciprocating  parts  of  this  engine  is  as 
follows : — 

Piston,  with  rod 88  lbs. 

Crosshead 42  „ 

Connecting-rod 109  „ 

Total 234  lbs. 

The  initial  acceleration  of  this  mass  or  the  force  required, 
on  the  dead  centres,  to  give  it  the  motion  necessary  to  relieve 
the  crank  from  strain,  is  as  follows : — 

350'  X  -66  X  -000341  =  27*57, 

or  27-57  times  the  weight  of  the  mass,  which  gives 

234  X  27-57  =  6451  lbs. 

The  formula  iat^l  c,  when 

r"  =  the  revolutions  per  minute; 

;  =  the  length  of  the  crank  in  decimals  of  a  foot ;  and 

c  =  the  co-efficient  of  centrifugal  force. 

The  connecting  rod  is  48",  or  6  cranks,  in  length.  This 
affects  the  initial  acceleration,  making  this  to  be  on  the  dead 
centre  farthest  from  the  crank  7,526  lbs ,  and  on  the  dead 
centre  nearest  to  the  crank  5,376  lbs.,  a  difference  of  40  per 
cent. 

The  area  of  the  cylinder  is  98*2  square  inches. 

The  area  of  the  piston  rod,  If  in.  diameter,  is  2*4 
square  inches,  leaving  area  of  cylinder  at  crank  end  95-8 
square  inches. 

The  initial  accelerating  forces  are  therefore  as  follows,  viz.: 
at  the  end  of  the  cylinder  farthest  from  the  crank  77  lbs., 
and  at  the  end  of  the  cylinder  nearest  to  the  crank  56  lbs., 
on  the  square  inch  of  piston  area. 

The  counterweight  was  after  some  trials  fixed  at  135  lbs. 
This  leaves  99  lbs.  of  the  reciprocating  parts  running  un- 
balanced. It  is  found  that  this  is  not  sufficient  to  disturb 
the  stability  of  the  engine,  while  on  the  other  hand  the 
counterweight  is  not  so  great  as  to  exert  an  objectionable 
strain  in  the  vertical  direction. 

The  total  weight  of  the  engine  is  6,445  lbs. 

The  engine  and  dynamo  are  mounted  on  a  cast-iron  base 
plate,  made  for  convenience  in  two  parts,  and  bolted  together. 

The  dimensions  of  this  base  plate  are  as  follows :  length 
14  ft.,  width  8  ft.  9  in. ;  and  its  weight  is  10,300  lbs.  The 
entire  weight  is  therefore  as  follows : — 

Baseplate 10,300  lbs. 

Dynamo 44,800  „ 

Engine 6,450  „ 

Total       -        .        .        -        .    61,550  „ 

The  last  and  most  careful  test  of  one  of  these  dynamos 
gives  the  followinff  results,  as  shown  by  the  indicator 
digrams  ;  scale  80  lbs.  to  the  inch.* 

The  lamps  used  in  all  the  trials  were  of  the  older  construc- 
tion, of  which  Si  lamps,  at  16  candle-power  incandescence, 
require  one  horse-power  of  electrical  energy. 

Since  these  were  placed  for  experimental  uses,  improve- 
ments in  the  lamp  have  increased  their  economy,  so  that  one 
horse-power  is  sufficient  to  maintain  fully  10  of  the  present 
lamps  at  16  candle-power  incandescence. 

Horse-power. 
Diagram  No.  1  shows  the  friction  of  engine  and 

dynamo  at  350  revolutions  per  minute,  requiring    13-68 
Diagram  No.  2  shows  the  resistance  with  the 

magnet  circuit  on  = 19*17 

Field  5-78  ohms,  103  volts. 
The  increased  resistance  due  to  the  magnets  was  -      5*54 
Of  this,  the  calculated  energy  developed  in  the 

108*  X  44-3  ^  ,^ 

°^^e^^^^^     5-87  X  33,000  =     •        •        -      ^'^^ 
Leaving  energy  to  be  accounted  for  by  local  cur- 
rents in  iron  core  of  armature,  and  m  armature 
bars     --------      8-08 

*  As  many  persons  might  doubt  about  these  diagrams  having  been 
reallj  taken  from  any  engine  and  by  any  indicator  at  this  speed,  we 
have  examined  the  originals  taken  by  a  Tabor  indicator,  and  can 
vouch  for  their  accuracy. — En.  J.  F.  I. 
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Diagram  No.  3  shows  the  work  done  in  maintaining  800 
lamps. 

These,  in  the  ratio  of  8^  to  10,  were  eqnal  to  353  lamps 
of  the  present  constmction.  The  pressure  was  maintained 
also  at  102  volts,  representing  25  candle-power,  in  place  of 
98  volts,  representing  16  canme-pbwer  incandescence,  which 
requires  the  number  of  lamps  to  be  increased  in  the  ratio  of 
102»  to  98',  or  to  882  lamps. 

The  pressure  at  the  armature  was  104  volts,  showing  a  loss 
in  the  conductor  of  2  volts,  which  would  increase  the  number 
of  lamps  as  104  :  102.» 

The  total  correction  is  therefore  as  follows : — 

300xlix    1^^   1^  =  389  lamps. 
8-5         98'       102       ^^^*»'"1«- 

Thepower  exerted' was         ...    606  horse-power. 
Which  gives  to  the  indicated  horse-power 

389  +  60-6  =  6-42  lamps. 

The  magnet  circuit  iad  now  a  resistance  of  5*28  ohms 
with  104  volts  pressure,  representing 

104'  X  44-3         «  -.  . 

c  ^s 77^-7^7^  =  2  75  horse-power. 

5*28  X  38,000  ^ 

Substituting  this  in  place  of  2*46  horse-power  in  the  first 
trial,  we  have  19*46  horsepower,  which,  deducted  from 
60*6  horse-power,  leaves  net  41-14  horse-power. 

This  gives  389  -s-  41*14  =  9*45  lamps  per  horse-power. 

Diagram  No.  4  shows  the  work  done  in  maintaining  700 
lamps. 

The  pressure  at  the  lamps  was  maintained,  as  in  the 
preceding  trial,  at  102  volts,  which  required  at  the  armature 
a  pressure  of  105  volts. 

The  total  correction  in  this  case  is  therefore 


700 


X    19. 
8-5 


102' 
98' 


i^  =  919  lamps. 


The  power  exerted  was  -        -        115*83  horse-power, 

giving  to  the  indicated  horse-power, 

919  +  115-83  =  7-93  lamps. 

The  resistance  of  the  magnet  circuit  was  now  4-78  ohms, 
with  105  volts  pressure,  representing 

105'  X  44-3  o  1  1, 

478^r33A)(ro  =  '•'  torse-power. 

Substituting  this  in  place  of  2*46  horse-power  in  the  first 
trial,  we  have  19-81,  which,  deducted  from  115-83  horse- 
power, leaves  net  96*02  horse-power. 

This  gives  919  +  96*02  =  9*57  lamps  per  horse-power. 

Diagram  No.  5  shows  the  work  done  in  maintaining 
1,050  lamps. 

1  he  pressure  at  the  lamps  was  maintained  in  this  trial  at 
only  99  volts,  but  this  required  at  the  armature  a  pressure 
of  108  volts,  showing  a  loss  of  9  volts  in  conduction. 

The  total  correction  in  this  case  is  thus 


1050   X  J^ 


10 
8-5 


108 


=  1375  lamps. 

168-4  horse-power. 


99' 

98'    "     99 

The  power  was      .... 
giving  to  the  indicated  horse-power 

1875  X  168-4  =  8*16  lamps. 

The  resistance  of  the  magnet  circuit  was  now  8*28  ohms, 
with  108  volts  pressure,  representing 

44-3 


108' 

»-28    X    83,000 


=  4*77  horse-power. 


Substituting  this  in  place  of  2*45  horse-power  in  the  first 
trial,  we  have  21-48  horse-power,  which,  deducted  from 
168*4  horse-power,  leaves  net  146*92  horse-power. 

This  gives  1875  +  146-92  =  9*86  lamps  per  horse- 
power. 

*  The  conductors  were  insiiffioient,  occasioning  a  loia,  that  increased 
with  the  increase  in  the  number  of  lamps 


•55  horse-power  per  lamp. 
"4:8         „  „ 

*64         „  „ 


It  will  be  seen  that  the  losses  of  efficiency  due  to  undis- 
covered resistances  are  only 

In  the  first  case,      10  —  9-45 
In  the  second  case,  10  —  9-57 
In  the  third  place,  10  —  9*86 
Averaging  5-4  per  cent. 

The  friction  in  the  journals  of  the  armature,  when  driveo 
in  this  manner,  does  not  increase  with  the  resistance,  and, 
on  account  of  the  acticm  of  the  reciprocating  parts  of  the 
engine,  that  in  its  bearings  is  also  nearly  a  constant 
quantity,  whatever  the  load  may  be. 

The  above  figures  show  this  very  clearly,  the  subtractioD 
of  the  friction  diagram  in  each  case  exhibiting  substan- 
tially the  same  net  power  per  lamp. 


KETTELL'S  INDIVIDUAL  TELEPHONE 
CALL  AND  SIGNAL. 


The  progress  which  telephonic  communication  has  made  in 
England  is  but  small  compared  with  that  made  in  America. 
The  network  of  wires  which  has  been  spun  all  over  the 
•business  portion  of  the  Metropolis,  and  to  some  extent  out- 
side the  City  limits,  would  seem  to  contradict  this  statement; 
but  it  is  only  necessary  to  mention  the  fact  that  Worcester, 
a  city  in  Massachusetts,  of  63,000  inhabitants  only,  has 
more  subscribers  in  telephonic  communication  than  have 
all  the  exchanges  in  London,  when  it  will  be  seen  at 
once  that  what  we  say  is  correct.  In  countries  where 
the  use  of  the  telephone  is  so  extensive  it  is  but  natural 
that  every  effort  should  be  made,  not  only  to  render  the 
communication  as  effective  but  aJso^as  cheap  as  possible^ 
hence  it  is  that  we  find  here  so  many  telephonic  exchange 
patents  taken  out  by  inventors  in  America,  for  cheapness  of 
communication,  to  a  very  great  extent,  depends  upon  the 
exchange  system  employed. 

Up  to  the  present  the  arrangements  of  the  exchanges  in 
this  country  have  been  of  the  simplest  character  :  every 
subscriber  has  a  wire  in  direct  communication  with  an  ex- 
diange  office,  at  which  place  he  can  be  switched  through  to 
any  subscriber  he  may  require  ;  if  it  should  happen  that 
there  are,  say,  six  subscribers  who  are  at  a  short  distance 
apart  on  a  direct  line  from  the  central  office,  still,  with  the 
present  mtem,  each  of  these  subscribers  must  have  a  separate 
wire.  Now  it  is  evident  that  any  device  by  which  these  six. 
subscribers  could  be  simply  looped  in  on  a  single  wire  com- 
mon to  all,  must  lessen  me  outlay  necessary  to  establish  the 
communication,  and  must  enable  the  latter  to  be  supplied  at 
a  less  rental  than  that  demanded  at  present.  It  is  oi  course 
necessary  that  the  means  by  which  the  object  in  view  is 
carried  out  be  of  a  much  less  cost  than  that  which  wocdd  be 
required  for  the  erection  of  a  number  of  wires,  for  the 
lessening  of  the  rental  to  a  subscriber  must  be  sufficient  to 
compensate  him  for  one  small  disadvantage  inherent  in  a 
system  in  which  a  number  of  instruments  are  placed  on  one 
circuit,  namely,  that  one  subscriber  has  to  wait  until  another 
subscriber  has  terminated  his  use  of  the  circuit  on  which  the 
two  are  looped,  and  has  left  the  line  clear.  As  a  rule,  how- 
ever, the  period  of  waiting  does  not  exceed  three  minutes,  a 
length  of  time  which  it  is  hardly  worth  while  taking  into 
consideration. 

The  proof  of  the  pudding  is  the  eating,  and  the  systen^ 
which  we  are  about  to  describe  has,  by  practical  use  over  a 
period  of  a  year  and  a  half,  proved  that  such  an  arrange- 
ment as  that  of  looping  several  subscribers  (as  many  as  10 
have  been  so  looped)  on  one  wire,  can  be  adopted  with  perfect 
success. 

The  solution  of  the  problem  has  been  more  than  once  attemp- 
ted, but,  we  believe,  with  but  indifferent  success.  The  system 
of  Mr.  Kettell  is,  in  our  opinion,  the  best  which  has  yet  been 
brought  into  practical  use,  and  promises  to  be  extensively 
employed. 

The  devices  by  which  the  apparatus  is  worked  are  of 
great  mechanical  ingenuity,  and  are  very  suggestive  of 
applications  to  other  purposes,  and  even  for  this  reason  the 
system  is  worthy  of  being  described. 

In  order  to  explain  the  action  of  the  instruments,  it  will 
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be  advisable  to  consider  the  general  arrangement  of  the 
system: — 

Fig.  1  shows  two  lines  running  into  a  central  exchange 
at  A,  each  line  having  5  sabscril^rs  looped  into  it ;  there 
may  of  course  be  any  number  of  lines  with  a  number  of 
subscribers  on  each,  but  two  will  be  sufScient  for  the  purpose 
of  the  description. 

Suppose  now  that  subscriber  3,  on  line  2,  wishes  to  com- 
municate with  subscriber  5,  on  line  1^  then  the  following 
operations  take  place  : — Subscriber  3  press^  a  push-button 
attached  to  his  instrument,  and  thereby  sends  a  current 
through  all  the  instruments  on  the  circuit,  and  also  through 
a  drop  indicator  at  the  central  station,  thus  calling  the 
attention  of  the  latter.  The  indicator  is  of  the  usual  form, 
but  is  arranged  as  shown  by  fig.  2,  that  is  to  say,  the  circuit 
from  the  electro-magnet,  instead  of  passing  direct  to  earth, 
goes  to  the  latter  through  the  medium  of  the  contact  spring, 
8,BJii  the  dropfd,  so  that  when  the  latter  has  Men  to  the  posi- 
tion shown  by  the  dotted  line,  the  circuit  becomes  discon- 
nected, and  no  more  currents  can  be  sent  by  pressing  the  press- 
button.  The  current  which  passes  through  the  instruments 
of  the  various  subscribers  sets  free  some  mechanism,  which 
causes  a  small  indicator  on  each  instrument  (seen  just  below 
the  5  in  fig.  6)  to  turn  and  indicate  that  the  line  is  occupied. 

As  soon  as  the  central  exchange  station  receives  the  call 
he  switches  his  telephone  in  circuit  with  the  line  and  com- 
municates with  thei  subscriber,  who  announces  his  number 
and  also  states  with  whom  he  wishes  to  communicate.  As  we 
have  before  said,  let  it  be  subscriber  5,  on  line  1.  The 
6xchang;e  station  now  switches  the  apparatus,  i  (fig.  1), 
shown  in  outward  form  by  fig.  3,  on  to  line  1  (this  con- 
nection is  represented  by  the  dotted  lines  in  fig.  1) ;  he  then 
sets  the  hand,  h,  to  indication  5,  and  depresses  the  push,  p. 
The  result  of  this  is  to  ring  the  alarum  of  subscriber  5,  and 
to  turn  the  indicators  of  the  instruments  of  all  the  sub- 
scribers to  the  position  which  indicates  that  the  liue  is 
occupied;  but  the  alarums  of  the  subscribers  other  than 
number  5  do  not  ring.  As  soon  as  the  exchange  station 
observes  that  the  mechanism  of  his  apparatus  (tig.  8)  has 
ceased  to  run,  he  disconnects  the  latter  and  switches  line  1  in 
communication  with  line  2  ;  the  subscribers  thus  put  into 
connection  communicate  with  each  other.  At  the  end  of 
three  minutes  (which  is  the  time  allowed  for  a  subscriber  to 
converse)  the  exchange  disconnects  the  two  lines,  and  having 
again  connected  the  instrument,  i  (fig.  1),  to  line  1,  he 
depresses  the  button,  b,  once  ;  this  sets  the  indicators  of  all 
the  subscribers  to  the  position  indicating  that  the  line  is 
clear  ;  line  1  is  then  connected  again  to  its  drop  indicator, 
and  the  instrument,  i,  is  connected  to  line  2,  the  button,  b, 
depressed  once,  the  instrument,  i,  disconnected,  and  line  2 
connected  again  to  its  drop  indicator. 

It  will  be  evident  that  the  peculiarity  of  the  apparatus 
consists:  1st,  in  the  arrangement  by  which  the  currents 
{two  currents,  as  will  be  seen)  sent  by  the  depression  of  the 
stud,^,  move  the  indicators  of  aQ  the  instruments  to  the 
position  indicating  that  the  line  is  occupied ;  2nd,  in  the 
arrangement  by  which  the  alarum  of  only  one  subscriber  is 
sounded ;  3rd,  in  the  arrangement  by  which  the  depression 
of  the  push,  b,  sets  all  the  indicators  to  "  line  clear." 

Fig.  4  shows  the  internal  arrangements  of  the  apparatus 
(fig.  8)  at  the  exchange  station.  Fig.  5  shows  the 
internal  arrangements  of  the  instruments  at  the  sub- 
scribers* offices  ;  an  outside  view  of  one  of  these  instruments 
is  shown  by  fig.  6.  It  must  be  understood  that  figs.  4  and 
5  only  show  the  general  arrangements  of  the  apparatus,  the 
actual  forms  of  the  latter  difter  slightly  in  detail  from  the 
figures,  though  the  general  principles  are  identical. 

Eeferring  to  fig.  4,  let  us  suppose  the  stud,  j»,  to  be  de- 
pressed and  then  immediately  allowed  to  rise  again.  When 
the  depression  takes  place,  the  projecting  piece,  a,  comes  in 
contact  with  the  lever,  /,  and  as  the  zinc  pole  of  the  battery 
is  connected  to  I,  and  the  line  to  the  push,^,  a  current  flows 
out  to  line,  but  ceases  immediately  the  pressure  is  taken  off 
p.  The  movement  of  the  push  has,  however,  depr^sed  the 
lever,  /,  and  caused  the  hook  at  the  end  of  the  prong,  e,  to 
disengage  from  the  projection,  c,  on  the  balance-wheel,  b. 
This  balance-wheel  is  in  gearing  with  a  train  of  wheels 
driven  by  a  strong  spring — the  whole  mechanism  of  an 
American  lever  dock,  m  fact.  The  balance  being  released, 
the  clockwork  mechanism  starts  off  in  action.  Now  the 
movement  of  lever,  /,  also  lifts  a  pin  at  the  end  of  the  prong, 


/,  out  of  a  notch  in  wheel,  w,  but  as  the  movement  of  this 
wheel  is  comparatively  slow,  the  pin  would  drop  again  into 
the  notch  and  stop  the  train  of  wheels  unless  previous  to^ 
being  allowed  to  rise^  the  wheel,  t^,  has  moved  round 
through  a  few  degrees  ;  practically,  however,  the  depression 
of  p  being  oidy  momentary,  the  wheel,  w,  will  not  have 
turned  sufficiently  to  make  the  pin  drop  on  to  the  circum- 
ference  of  w,  instead  of  into  the  notch ;  so  to  avoid  this 
difficulty  the  device  shown  to  the  right  of  the  figure  is 
adopted.  On  the  face  of  the  wheel,  w,  and  near  the  circum- 
ference, there  is  set  at  each  notch  a  small  pawl,  g,  which 
falls  to  the  position  ^own,  by  its  own  weight ;  when  the 
prong,/,  rises,  the  pin  lifts  up  the  pawl  and,  on  clearing  it, 
the  latter  drops  back  to  its  original  position,  thus  closing,  as 
it  were,  the  notch  and  preventing  the  pin  of  the  lever 
dropping  back  ag^in.  Supposing  now  the  wheel,  w,  con- 
tinues to  rotate  with  the  pin  of  the  lever  resting  on  its  cir- 
cumference, then  this  pin  will  be  able  to  drop  into  the  next 
notch,  since  it  will  enter  towards  the  latter  underneath  the 
pawl.  When  the  pin  drops  back  into  the  notch,  the  prong, 
e,  is  ready  to  engage  in  the  projection,  c,  of  the  balance  wheel, 
B,  which  it  does  when  the  balance  has  swung  nearly  to  the 
limit  of  its  angular  movement,  so  that  when  disengaged,  the 
balance  is  ready  to  start  off  in  full  action  immediately. 

We  see  then  that  the  momentary  depression  of  p  will 
start  the  clockwork ;  and  as  there  are  three  notches  in  w,  the 
movement  will  go  on  until  w  has  turned  through  a  third  of 
a  complete  revolution  ;  or  as  e^^  turns  once  in  a  minute,  the 
clockwork  wiU  run  for  one  third  of  a  minute  before  it  stops. 

Fixed  on  the  axis  of  t^^  is  a  light  hand,  n ;  this  hand  in  a 
complete  revolution  makes  contact  with  metallic  projections, 
ki,  k^,  and  A;,,  successively  ;  the  projections  are  fixed  on  a 
metal  ring,  which  can  be  turned  through  any  desired  angle 
by  means  of  the  pointer,  h  (fig.  3).  It  is  evident  therefore 
that  the  period  which  will  elapse  before  the  hand,  n,  makes 
contact  with  any  one  of  the  projections  will  depend  upon 
the  position  of  the  pointer,  h ;  if  the  pointer  is  set  at  divi- 
sion 1,  for  example,  then  on  the  clockwork  being  started 
contact  will  be  made  by  the  hand,  n,  almost  immediately  ; 
but  if  the  pointer  be  set  at  division  7,  then  a  longer  period 
will  elapse  before  the  contact  occurs.  The  han<£  n,  being 
in  connection,  through  the  wheelwork,  with  the  lever,  I,  and 
the  ring,  r,  being  in  contact,  through  the  flexible  connec- 
tion, t,  with  the  push,  p,  it  is  evident  that  the  result  of  the 
contact  will  be  to  send  a  current  out  to  line.  The  depres- 
sion of  the  push,^,  in  fact,  sends  a  momentary  current  out 
to  line,  which  current  will  be  followed  after  a  certain  interval, 
which  is  adjustable,  by  a  second  momentary  current.  The 
possible  angular  movement  which  can  be  given  to  the 
ring,  E,  is  less  than  one-third  of  a  complete  circle,  whilst 
the  hand,  n,  is  so  fixed  on  the  arbour  of  w  that  when  the 
pointer,  ;;,  stands  at  division  1  (the  left  hand  limit  of  its 
movement)  this  hand  is  a  little  behind  one  of  the  projections 
on  the  ring,  b.  It  follows  from  this  that  no  matter  what  be 
the  position  of  the  pointer.  A,  the  hand,  n,  after  touching  a 
projection,  will  always  advance  beyond  it  before  stopping. 

Keferring  now  to  fig.  5  let  us  suppose  that  the  first 
current  has  been  received  from  the  central  station,  then  this 
current  comes  from,  say,  the  Up  line,  passes  through  the 
electro-magnet,  m,  and  from  thence  through  the  switch  lever, 
s^,  and  the  key,  k,  to  the  Down  line.  The  electro-magnet 
being  excited  pulls  up  the  lever,  a,  and  the  end  of  the  latter 
disengages  from  the  balance-wheel,  b,  and  allows  the  clock- 
work mechanism  in  connection  with  b  to  run.  Attached  to 
the  lever,  a,  is  a  toggle,  ^,  which  tends  to  move  to  the  left 
under  the  influence  of  the  spring,  s.  As  soon  as  the  lever, 
a,  is  lifted  up,  the  projecting  piece  on  this  toggle  hitches 
over  the  stop,  e,  being  drawn  over  it  by  the  spring,  s,  so 
that  when  once  attracted,  the  lever,  a,  is  unable  to  £bS[  bac^ 
to  its  normal  position  and  stop  the  balance,  B,  the  clock- 
work, therefore,  will  continue  to  run.  The  end  of  the 
toggle,  t,  it  will  be  seen,  touches  against  the  right  hand  side 
of  an  arm,  c^,  which  arm  is  fixed  to  the  axis  of  the  wheel,  w ; 
now  the  length  of  the  end  of  the  toggle  is  such  that  if  the 
latter  is  just  hitched  on  the  stop,  e,  this  end  would  not 
quite  clear  the  arm,  c^ ;  if  however  the  toggle  is  raised  a 
little  higher,  then  the  end  will  clear,  and  as  ^  is  pulled  to 
the  left  by  the  spring,  s,  it  follows  that  when  t  is  low^^ed 
until  its  projection  banks  on  the  stop,  «,  the  end  of  /  will 
come  down  on  the  left  hand  side  of  c^  so  that  w  can  revolve 
without  obstruction.    The  limiting  stops  of  the  lever,  a, 
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are  so  adjusted  that  the  moyements  referred  to  can  take 
place  as  indicated. 

Let  ns,  then,  suppose  that  the  lever,  a,  has  been  raised 
and  released  again  so  that  the  toggle,  /,  has  become  raised 
over  the  end  of  e^,  and  let  down  on  the  left  hand  side  of  the 
latter,  and  that  t  has  become  hitched  on  to  e,  so  that 
the  balance-wheel,  b,  is  free  to  move  and  the  clockwork 
mechanism  to  turn,  then  the  wheel,  w,  which  revolves  once 
in  a  minute  like  the  wheel,  ta,  in  fig.  4,  rotates  until  the 
arm,  f„  comes  round  in  contact  with  the  end  of  the  toggle  ; 
the  latter  is  then  pushed  off  its  stop,  b,  and  allows  the  lever, 
a,  to  fall  and  lock  the  balance,  b. 

Now  the  arm,  ^,  which  is  riso  fixed  to  the  axis  of  w,iji  the 
course  of  its  rotation  comes  in  contact  with  the  spring,  8, 
and  if  it  should  happen  at  that  particular  moment  that  a 
second  current  is  sent  through  tfie  line,  then  this  current  will 
divide,  part  passing  through  m,  and  actuating  the  lever,  a 
(this  movement,  however,  effecting  no  change  in  the  condi- 
tion of  aflGurs),  whilst  the  other  half  of  the  current  (dotted 
arrows)  passes  through  the  magnet,  m,  of  the  Bell,  and  by 
releasing  its  mechanism  causes  it  to  sound.  If  however  the 
current  should  come  either  before  or  after  the  arm  has 
made  contact  with  the  spring,  then  this  current  cannot  pass 
through  the  Bell. 

Now  we  have  seen  that  the  interval  of  time  which  elapses 
between  the  transmission  of  a  current  bj  the  depression  of 
the  stud,  p  (figs.  1,  8,  and  4),  and  the  transmission  of  a 
second  current  bj  the  arm,  n  (fig.  4),  can  be  r^ulatedbj  the 
pointer,  h  (fig.  8),  if  therefore  tne  contact  springs,  s,  on  the 
instruments  of  subscribers  1,  2,  8,  4,  6,  6,  and  7,  are  so 
arranged  that  when  the  mechanisms  of  all  the  instruments 
are  set  going  the  first  contact  is  made  in  instrument  1,  the 
second  contact  in  instrument  2,  the  third  in  instrument  8, 
and  so  on;  and  further,  if  the  positions  of  the  springs  are  so 
adjusted  that  the  interval  of  time  intervening  oetween  two 
successive  contacts  is  the  same  in  every  case,  then  it  is  evident 
that  if  the  pointer,  h  (fig.  8),  be  set  at,  say,  division  6,  then 
the  contact  made  by  the  arm,  n  (fig.  4),  will  be  made  at 
the  same  time  that  contact  is  made  by  the  spring,  s,  on  the 
instrument  of  subscriber  5. 

Attached  to  the  wheel,  tv  (fig.  5),  is  an  indicating  disc, 
Wi  {see  figure  at  side).  This  disc  is  divided  into  twelve 
divisions,  six  white  and  six  red.  This  disc  is  set  behind  the 
aperture  Wj,  seen  in  fig.  6,  which  has  openings  cut  in  it,  so 
that  when  the  disc  makes  a  twelfth  of  a  revolution  the  red 
spaces  disappear,  and  the  white  tske  their  place,  or  vice  versd. 

In  the  position  of  the  apparatus  shown  in  fig.  5,  the 
white  portions  of  the  disc  appear  (diowing  that  the  line  is 
clear),  and  the  same  will  be  the  case  if  the  arm,  c^  or  arm, 
C5,  be  touching  the  toggle,  t.  If,  however,  either  arm,  c^ 
c^  or  c^  be  against  t,  then  the  red  portions  will  be 
exhibited  (showing  that  the  line  is  occupied). 

It  has  been  explained  that  when  a  subscriber  caUs  the 
central  exchange  station  he  depresses  his  call  button,  k,  fig.  5, 
and  sends  a  current.  The  effect  of  this  is  to  cause  the  lever,  a, 
fig.  5,  in  each  instrument  on  the  circuit  to  be  attracted, 
and  to  set  the  clockwork  mechanisms  in  action.  When 
arm,  Cp  comes  round,  it  unhitches  the  toggle,  /,  off  the  stop,  e, 
on  which  it  has  been  lifted  and  stops  the  train  of  clockwork; 
consequently  the  red  of  the  discs  in  each  instrument  will  be 
exhibited,  showing  that  the  line  is  occupied.  As  the 
dropping  of  the  indicator  at  the  central  station  has  discon- 
nected the  circuit,  no  second  current  can  be  sent  by  any 
subscriber,  and  consequently  the  discs  being  once  set  at 
"  line  occupied,"  cannot  be  changed  to  "  line  clear,"  by  any 
one  but  the  central  exchange. 

Supposing  now  that  the  apparatus  at  the  central  office  is 
connected  to  line  1,  the  pointer  set  at  the  number  of  the 
subscriber  it  is  required  to  call,  and  the  push,  p,  depressed, 
then  a  momentanr  current  flows  out  to  line,  which  sets  the 
mechanisms  of  all  the  instruments  on  the  circuit  in  motion, 
and,  as  has  been  explained,  causes  the  bell  of  the  required 
subscriber  to  sound ;  when  the  mechanism  has  come  to  rest, 
one  of  the  arms,  c^  c^  or  c^,  oi  the  wheel,  tv,  in  each 
instrument  will  be  against  the  toggle,  /,  and  consequently 
the  discs  will  show  "line  occupied. 

After  the  allotted  time  for  the  subscribers  to  communicate 
has  expired,  the  apparatus,  fig.  8,  at  the  exchange  station  is 
conducted  to  line  1,  as  was  explained  at  the  beginning  of 
the  article,  and  the  button,  b,  depressed  once,  so  as  to  send  a 
momentary  current  to  line;  this  causes  the  levers  as  in  each 


subscriber's  instrument  to  be  attracted,  and  the  mechanisms 
to  be  released;  but  these  are  almost  immediately  stopped  by 
the  second  arm,  c^,  Ts,  or  ^,  in  each  instrument  un- 
hitching the  toggles ;  the  small  angular  movements  of  the 
discs  cmange  their  indicators  to  "line  clear."  The  appa- 
ratus, fig.  8,  is  then  connected  to  line  2,  and  the  same 
operation  is  gone  through. 

The  "clearing"  current,  it  will  be  observed,  could  be 
sent  equally  weu  by  depressing  the  stud,  p,  instead  of  the 
button,  b ;  but  inasmuch  as  the  apparatus  could  not  be 
tHEUisferred  from  line  1  for  use  on  line  2  until  the  clockwork 
mechanism  set  free  has  come  to  rest,  it  is  preferable  to  employ 
the  button,  b. 

It  will  be  understood  that  the  switch  arrangement,  b'', 
shown  in  fig.  5,  has  attached  to  it  other  connections  for 
bringing  the  usual  telephone  transmitting  battery,  trans- 
mitter, and  induction  cou  into  circuit,  but  these  connections- 
have  been  left  out  in  the  figure  to  avoid  confusion  in  the 
important  parts  of  the  illustration.  These  connections  being 
purely  locfu,  in  no  way  affect  the  action  of  the  indicating 
apparatus. 

From  the  explanations  which  have  been  given  it  must  be 
evident  that  the  invention  of  Mr.  Eettell  possesses  amongst 
other  advantages  one  very  important  one,  and  that  is  that 
the  apparatus  is  self-adjusting.  If  by  any  chance  it  should 
happen  that  a  eigaai  should  foil  from  a  &ult  in  the  hue 
wire  or  from  any  other  reason,  the  instruments  do  not 
require  any  resetting ;  this  is  not  the  case  with  other 
inventions  which  have  been  brought  out  for  similar  pur- 
poses. The  mechanism  is  not  at  all  liable  to  derangement 
and  does  not  require  heavy  battery  power  to  work  it,  the 
ftmction  of  the  latter  being  merely  to  release  the  wound-up 
mechanism,  and  not  to  drive  it. 

The  number  of  revolutions  which  the  wheels,  ta,  w  (figs. 
4  and  5),  would  have  to  make  in  a  day  is  so  very  small  that  the 
mechanism  would  run  for  a  very  lengthened  period  without 
requiring  to  be  wound  up.  In  the  case  of  the  alarum  bell 
this  winding  up  would  have  to  be  done  more  often,  but  as 
there  is  a  small  indicator  ("  Wind  "  fig.  6)  connected  to  the- 
work  which  shows  when  the  rewinding  is  required  the  wheel- 
inconvenience  of  the  clockwork  running  down  and  the  bell 
ceasing  to  act  is  not  likely  to  arise. 


NEW  ELECTRIC  LIGHT  COMPANIES. 


We  notice  in  the  daily  press  of  the  present  week  the 
advertisement  of  a  new  electric  light  company,  and  a  pre- 
liminary notice  pending  the  formation  of  another.  These 
are  respectively  the  "  J.  B.  Rogers  electric  light  and  power," 
and  the  "  Electric  Sun  lamp  and  power  "  companies.  Up  to 
the  present  we  have  not  considered  the  electric  inventions  of 
Mr.  J.  B.  Rogers  of  sufficient  importance  to  occupy  much 
space  in  our  columns,  and  we  have  only  referred  on  one  or 
two  occasions  to  the  various  reports  which  have  appeared  in 
certain  journals  relating  to  them.  Now  that  a  com- 
pany has  been  formed  for  working  the  numerous  patents, 
English,  foreign  and  colonial,  of  Mr.  Rogers,  we  purpose 
making  a  few  remarks  in  the  interests  of  both  electrical 
engineers  and  the  public.  The  prospectus,  after  stating  for 
what  purpose  the  company  is  promoted,  and  making  a  point 
of  its  being  a  parent  company,  goes  on  to  say. 

The  subdivision  of  the  electiio  corrent  has  hitherto  been  the  great 
desideratum,  and  the  fact  that  Mr.  Rogers  obtained  the  first  patent 
for  a  system  of  sub-division,  dated  20th  September,  1880,  which  \b 
prior  to  any  other  patent  for  this  specific  purpose,  shows  that  he  was 
one  of  the  earliest  workers  in  this  direction. 

This  so-called  subdivision  of  the  electric  current^  we  need 
scarcely  say,  has  been  known  as  long  as  the  current  itself, 
which  is  therefore  some  years  before  Mr.  Rogers  began  his 
scientific  investigations  on  the  subject  of  electric  lighting. 
Now,  if  such  a  patent  could  be  called  valid,  why,  then,  Mr. 
Werdermann  stands  some  time  before  the  Rogers  patent  of 
1880.  The  matter  contained  in  this  specification,  of  what 
we  will  call  out  of  courtesy  an  invention,  was  brought 
prominently  forwai-d  by  Iron  on  several  occasions,  and 
some  of  the  dailv  newspapers  also  spoke  very  highly  of  Uie 
svstem.  It  would  hardly  be  feir  on  our  part  to  stigmatise 
this  portion  of  what  the  J.  B.  Rogers  vendors  are  promoting 
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«s  we  at  first  felt  disposed,  because  Mr.  Rogers  himself,  the 
vendors.  Iron,  and  the  rest  may  actually  believe  that 
'there  is  something  in  it,  and  that  the  patentees'  copper 

f lobes  are  really  other  than  "multiple  binding  screws." 
?e,  however,  solemnly  and  sincerely  declare  our  beUef  that 
the  magic  properties  of  these  metallic  globes  or  cops  exist 
•only  in  the  imagination  of  those  we  have  quoted,  and  that  a 
very  near  approach  to  the  results  of  Mr.  Eogers  has  been 
-obtained  by  Messrs.  Edison,  Swan,  Lane-Fox,  &c.,  independ- 
■ently  of  such  aid. 

It  may  be,  however,  that  we  are  wrong,  for  we  notice 
our  monthly  electricfiJ  contemporary  gravely  states  the 
following : — 

Put  broadly,  the  system  amounts  to  this :  Hr.  Bogeis  charges — 
we  must  not  use  the  word  accumulates  or  stores — the  electricity  into 
•  certain  yessels,  somethiug  Uke  a  large  baU-cook  of  a  cistern,  and 
literally  taps  them  to  supply  practically  any  number  of  incandescent 
4ampe.  IncidentaUy  it  is  only  fair  to  Mr.  Kogers  to  say  that,  haying 
.  aome  knowledge  of,  and  respect  for,  the  Engnsh  tongue,  he  uses  the 
word  **  accumulates"  purely  in  the  sense  of  **  gfathering  together," 
and  not  in  the  sense  of  '*  storing,"  as  understood  and  used  by 
modem  electricians. 

We  must,  even  in  the  face  of  this  authority,  still  hold 
-our  own  opinion,  based  on  the  hardly  gained  experience  of 
many,  many  years,  that  an  installation  of  the  electric  light 
on  the  Sogers  ^tem  might  be  rendered  somewhat  less 
-costly  and  less  liable  to  derangement  outside  a  laboratory 
•or  office,  were  the  dividing  boxes  left  out  of  the  question. 

We  do,  however,  beUeve  that  Mr.  Eogers  has  in  action 
a  ver^  good  incandescent  lamp,  but  what  claims  are  set 
forth  m  the  patent  for  this  we  cannot  say,  as  we  believe  the 
specification  has  not  yet  been  published.  In  the  schedule 
attached  to  the  prospectus  there  are  nine  difierent  patents, 
including  the  one  we  nave  just  referred  to  for  division  and 
subdivision.  As  &r  as  we  are  aware  the  patents  for  incan- 
descent lamps,  accumulating  and  storing  electricity,  and 
dynamo-electric  machines,  have  only  been  applied  for  since 
ithe  beginning  of  February  of  the  present  year ;  it  is,  there- 
fore, impossible  for  us  to  comment  on  five  out  of  the  remain- 
ing ei^ht.  That  the  public  is  prone  to  look  upon  anything 
for  which  a  small  sum  is  asked  as  worthless  is  well  known, 
•the  price,  however,  required  by  the  vendors  of  these  patents, 
which,  according  to  the  prospectus,  go  to  make  up  a  complete 
system  of  electric  Hghting,  is  £40,000  in  cash,  12,000  fully 
paid-up  shares  of  £5  each,  and  2,000  deferred  shares  of 
£5  each,  the  capital  of  the  company  being  £510,000  in 
100,000  preferred  shares  and  2,000  deferr^  shares  of  £5 
-each  respectively.  We  may  incidentally  remark  that,  besides 
«the  patent  of  1880  mentioned  in  the  prospectus,  there  are 
now  published  the  following  specifications  of  Mr.  Roger's 
^lectncal  inventions :  Nos.  1922,  4854,  and  4855,  this  last 
having  for  its  object  the  production  of  the  arc  and  incan- 
descent light  in  the  same  lamp  and  by  the  same  carbons  at 
will,  so  that  the  light  may  be  changed  from  one  to  the  other 
by  a  simple  movement. 

Seriously  we  do  not  desire  to  say  anything  respecting  this 
company  of  a  harsh  nature,  for  it  may  be  that  Mr.  ]EU)gers 
really  believes  he  has  discovered  actual  improvements  in 
olectrical  science ;  but  from  what  we  have  seen  and  heard 
for  ourselves  we  could  not  in  justice  to  electricians  with 
honifide  inventions,  or  to  the  investing  public,  recommend 
a  sjstem  of  so-call^  division  and  suMivision  concerning 
which  the  most  ridiculous  and  misleading  statements,  it  has 
ever  been  our  lot  to  notice,  have  been  noised  abroad. 

The  second  company  to  which  we  have  called  attention 
TS  apparently  following  the  example  set  by  the  Fyfe-Main 
«rc  lamp  promoters,  rerhaps  the  result  wiU  be  the  same, 
but  for  the  future  gain  of -electric  lighting  we  hope  not,  as 
so  simple  and  inexpensive  a  lamp  as  the  "  Sun  "  deserves  to 
make  headway. 


INFLUENCE  OF  ELECTRIC  CURRENTS 
UPON  EACH  OTHER. 


The  Bed  Sea  Cable.— We   understand  that 

Siemens  Brothers  &  Co.  have  chartered  for  the  laying  of  that 
cable  the  ss.  Rochefort,  belonging  to  Messrs.  John  Cory  & 
€o.,  of  Cardiflf.  The  Rochefort  w  a  screw  steamer,  220  ft. 
long  by  81-2  ft.  beam  bv  15-6  ft.  deep,  of  874  tons  gross, 
^^^  QQ  >»orse-power.  She  is  now  moored  oflf  Messrs.  Siemens 
Charlton,  where  she  is  being  fitted  with  the  neces- 
machinery,  &c.,  for  this  find  of  work. 


We  think  that  very  little  information  is  ever  to  be  found 
on  this  subject  beyond  that  in  certain  text  books,  mostly 
belonging  to  a  bygone  age.  As  it  is  a  question  of  con- 
sideraole  importance  to  electrical  engineers,  and  as  it  can 
now  be  studied  with  much  stronger  currents  than  have  here- 
tofore been  possible,  we  propose  to  occasionally^  devote  a 
portion  of  our  colunms  to  the  purpose  of  bringing  the 
matter  before  electricians  engaged  in  the  practical  work  of 
electric  lighting,  believing  that  they  mav  be  able  to 
materially  augment  our  present  knowledge  by  experiments 
of  their  own.  The  discovery  made  by  (Ersted  that  an 
electric  current  transmitted  near  to  a  magnetic  needle  deflected 
it  from  its  normal  position  excited  throughout  the  scientific 
world  the  liveliest  interest.  New  facts  Were  experimentally 
sought  for  in  order  to  prove  the  identity  of  electric%  and 
magnetism,  or  to  show  that  they  were  both  only  difrerent 
examples  of  the  same  fundamental  force.  Electrical  engi- 
neers now  have  opportunities  for  studying  these  effects  in  a 


FIG. I. 
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FIG. 2. 


manner,  and  with  means  beyond  anything  available  in  the 
days  of  (Ersted  and  Amp6re.  It  is  well  known  that  the 
latter  philosopher  found  that  the  influence  of  electric 
currents  on  each  other  varied  with  position  and  direction, 
and  the  following  is  the  fundamental  law  according  to  which 
these  different  influences  act : — Parallel  currents  attract 
each  other  when  they  flow  in  the  same  diredion.  In  fig.  1, 
A  and  B  represent  two  conductors  in  which  currents  are 
flowing  in  the  same  direction,  as  indicated  by  the  arrows. 
Were  these  conductors  free  to  move  in  any  dSrection,  they 
would  close  up  together,  or  if  they  were  fixed  at  two  pointe 
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and  free  to  move  in  the  middle,  the  action,  with  a  sufli- 
ciently  powerful  current,  would  be  that  shown  by  the  dotted 
lines.  The  reverse  action  would  take  place  in  fig.  2,  where 
the  two  currents  are  flowing  in  opposite  directions,  for  in 
this  case  the  two  conductors  would  recede  from  each  other, 
from  the  fact  that  currents  repel  each  other  when  flowi$iy  in 
opposite  directions.  Following  the  fundamental  experiment 
comes  the  influence  of  electric  currents  upon  each  other 
when  not  in  parallel  positions,  for  thev  then  show  a  tendency 
to  approach  the  same  line  and  to  fall  into  the  same  direction 
on  that  line. 

If  we  take  two  currents,  a  c,  b  c  (fig.  8),  both  flowing 
towards  c,  and  forming  whatever  angle,  the  tendency  will 
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be  for  the  two  conductors,  from  the  example  given  in  fig.  1, 
to  approach  each  other,  as  shown  by  the  dotted  imes. 
This   attraction  would  of  course  take  place  if   the  two 
currents  were  flowing  from  Cy  instead  oi  towards  it;  re- 
pulsion takes  place  when  one  current  is  going  in  the  direction 
d  A,  and  the  second  in  the  opposite  way,  B  d.    We  are  feign  to 
believe  that  now  we  are  able  to  produce  such  powerful 
currents  by  means  of  dynamo-electric  machines,  some  of 
our  electrical  engineers  will  devise  a  means  of  still  further 
simplifying  the  lamps  used  in  electric  lighting  by  the  aid 
of  the  attraction  and  repulsion  of  electric  currents.    At 
present  we  can  call  to  mind  but  one  practical  application  of 
this  force,  viz.,  the  candle  of  M.  Jamin.    This  well-known 
French  savant  took   advantage  of^the  fundamental  law 
before  mentioned  to  keep  the  electric  arc  at  the  tips  of  the 
parallel  carbon  pencils  forming  his  candle ;  but  some  time 
before  M.  Jamin's  invention,  Mr.  Eobert  Sabine  had  devised 
and  taken  out  a  provisional  specification  for  electric  lamps, 
in  which  the  attraction  and  repulsion  of  currents  were  made, 
not  only  to  keep  the  electric  arc  at  the  ends  of  two  parallel 
rods  of  carbons,  but  these  were  also  a»ranged  in  such  a 
manner  in  connection  with  thick  copper  conductors,  that 
the  ^pellant  force  of  the  currents  used  was  of  sufficient 
strengtn  to  part  the  carbons  automatically,  and  the  distance 
between  the  carbons  varied  as  the  intensity  of  the  current. 
We  well  remember  assisting  at  the  experimental  trials  of 
three  different  forms  of  electric  lamps  devised  by  Mr.  Sabine 
and  based  on  this  principle,  the  results  of  which  were  at 
least  encouraging,  although  the  facilities  for  working  at 
that  time  were  not  so  great  as  at  present.    Perhaps  another 
reason  why  these  experiments  were  dropped  was  the  feet 
that  they  were  somewhat  in  advance  of  the  times,  there 
being  little  demand  for,  or  encouragement  to  invention  in 
electric  lighting.    We  have  brought  the  matter  forward  in 
the  hope  that  it  may  suggest  ideas  to  the  many  inventive 
minds  now  centred  on  perfecting  this  most  useful  of  modern 
necessities. 


MESSRS.    SIEMENS    AND    HALSKE'S 
SELENIUM  PHOTOMETER. 


Measuring  instruments  have  always  played  an  important 
part  in  electrical  researches.  The  rapid  progress  of  this 
new  science,  bringing  into  notice  every  day  the  discovery 


International  Exhibition  of  Electricity.  As  marvels  of 
invention,  and  the  greater  number  at  least  as  masterpieces 
of  delicacy,  of  construction,  they  justly  ranked  high  in  that 
great  scientific  and  industrial  display  ;  but  they  derived 
their  importance  chiefly  from  the  necessity  of  checking 
incessantly  the  results  obtained,  thus  confirming  one  by  the 
other  the  great  laws  which  govern  electrical  phenomena 
throughout. 

This  apparatus,  which  is  merely  mentioned  among  M.  J. 
Eland's  notes,  appended  to  his  translation  of  Gordon's 
"  Experimental  Treatise  on  Electricity  and  Magnetism,"  is 
based  on  the  variations    of   the   electrical   resistance    of 
selenium  under  the  influence  of  light.    Among  the  very 
remarkable,  but  as  yet  illdefined,  electrical  properties  of 
selenium,  there  is  one  which  is  known  to  everybody,  viz., 
the  diminution  of  its  resistance  under  the  influence  or  light. 
When  subjected  to  different  radiations,  selenium  does  not 
seem  to  be  influenced  by  the  rays  of  heat,  whereas  the 
maximum  of  the  effect  produced  upon  its  resistance  seems 
to  correspond  to  the  maximum  of  light  (between  yellow  and 
^reen).      From  this  it  follows  that  a  comparison  of  the 
intensities  of  any  two  sources  of  light,  based  upon  the 
variations  of  resistance  in  this  substance,  can  only  be  exact 
4ehen  lights  of  the  same  colour  are  compared.    This  con- 
dition is  expresslv  stated  by  the  inventors  of  the  selenium 
photometer,  who  have  endeavoured  to  utilise  tlm  curious 
property  as  &r  as  possible  in  the  ingenious  apparatus  of 
which  we  are  now  going  to  give  the  description  and  the 
method  of  using. 

Description. 

The  instrument  consists  essentially  of  two  distinct  parts  : 
a  galvonometer  and  the  photometer  pi'operly  so  called. 

Galvanometer. — The  galvanometer  is  a  Thomson  portable 
galvanometer,  g,  fig.  1,  with  a  single  coil,  in  the  middle  of 
which  a  tube  of  copper,  containing  the  mirror,  slides  easily. 
This  mirror,  concave  in  form,  very  light,  and  fumished 
with  little  magnets  which  distinguish  it,  is  suspended  in  the 
tube  by  the  top  and  bottom,  by  means  of  very  short  fibres  ; 
a  little  glass  cap  closes  the  tube  in  front  of  the  mirror,  and 
a  screw  placed  at  the  back  of  the  tube  enables  the  mirror  to 
be  held  fixed  for  packing  or  to  be  left  free  to  swing ;  its 
oscillations  can  besides  be  slackened  and  thus  the  instrument 
is  made  into  a  dead  beat  galvanometer.  A  magnet,  n,  fig.  1, 
enables  the  influence  or  the  ten^estrial  magnetism  to  be 


Fio.  1. 


of  phenomena  hitherto  unobserved,  has  in  fact  necessitated 
all  throughout,  methods  of  measurement  better  adapted  to 
the  nature  and  importance  of  the  effects  observed.  Thus, 
these  instruments  were  neither  the  least  numerous  nor  the 
least  interesting  among  the  various  models  shown  at  the 


withdrawn,  and  thus  the  sensibility  of  the  appai'atus  is 
made  to  vary. 

This  galvanometer  is  mounted  on  the  same  stand  as  a 
petroleum  lamp,  l,  protected  by  an  inclosure  of  sheet  iron. 
Opposite  to  an  opening  in  front  of  the  inclosure  and  with  a 
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vertical  cross  wire  between  is  placed  a  lens,  which  collects  into 
a  luminous  sheaf  the  rajs  sent  out  by  the  lamp.  The  gal- 
vanometer and  the  lamp  are  arranged  at  right  angles  to  one 
another  on  the  stand.  A  prism,  with  total  reflection,  p,  is 
placed  over  the  galvanometer  and  supported  by  a  stand  which 
allows  of  it  being  adjusted  to  the  position  required.  The 
luminous  beam  sent  out  by  the  lamp  is  received  on  the  prism 
and  sent  back  by  it  on  to  the  mirror,  which  in  its  turn  reflects 
it  on  to  a  divided  scale,  e,  which  is  independent  of  the  gal- 
vanometer  and  which  can  be  drawn  back  or  brought  nearer 
at  will  in  order  to  obtain  clearness  in  the  reflections. 

In  order  that  the  prism  with  total  reflection  may  not 
intercept  the  ray  reflected  by  the  mirror  when  the  deviation 
is  somewhat  considerable,  it  must  be  placed  a  little  lower 
than  the  mirror,  and  the  reflecting  surface  must  have  the 
inclination  required  in  order  that  the  light  reflected  at  first 
on  the  upper  part  of  the  prism  may  then  fall  on  the  mirror 
and  pass  on  its  return  a  little  above  the  reflecting  prism. 


Fio.  2. 


Photometer. — ^The  photometer  properly  so  called  (fig.  2) 
consists  of  the  selenium  tube  and  of  a  graduated  rule  along 
which  the  luminous  source  taken  as  standard  can  move. 
The  selenium  tube  is  a  tube  of  copper,  a,  b,  0°".  03  in 
diameter  and  about  0".  15  long,  blackened  inside  and 
mounted  perpendicularly  on  a  support  movable  round  its 
verticsd  axis.  This  support  is  terminated  at  the  bottom  by 
ft  circular  base,  furnished  with  three  horizontal  branches  witn 
feet,  which  serve  to  keep  firm  the  apparatus ;  of  these  three 
feet  one,  i,  is  screwed  and  allows  of  the  position  of  the  system 
being  regulated. 

On  the  circular  base  of  the  support  are  placed  two  hori- 
zontal terminals,  d,  e,  insulated  from  the  rest  of  the  apparatus 
and  only  in  communication  with  a  circular  metallic  socket 
in  the  middle  of  which  the  support  turns.  In  the  latter  is 
fixed  a  little  plate  of  ebonite,  f,  with  a  metallic  cincture,  to 
which  are  fixed  two  contact  springs,  which  insure  electrical 
communication  with  the  socket  and  the  lower  terminals  in 
every  position  of  the  support. 

The  copper  tube,  a,  b,  open  at  both  ends,  can  receive  at 
one  of  its  extremities,  a,  a  metallic  cap  with  a  circular  dia- 
phragm, and  at  the  other  extremity,  b,  either  a  cap  containing 
a  screen  with  a  cross  wire,  or  the  selenium  box  shown  at  o  at  the 
bottom  of  the  diagram.  This  selenium  box  is  made  of  horn 
and  slides  easily  into  the  opening,  b,  of  the  cylinder.  It 
contains  the  plate  of  prepared  selenium  sheltered  from  the 
light  by  a  little  slide,  which  is  opened  or  closed  at  will  on  the 
apparatus  by  a  little  button  shown  at  p.  It  is  besides  fur- 
nished with  two  little  terminals,  h,  connected  to  the  plate  of 
selenium  and  insulated  from  the  rest  of  the  system ;  two 
insulated  wires,  G,  coiled  in  a  spiral,  put  these  terminals,  h, 
in  contact  with  the  two  springs,  and  che  lower  terminals  in 
aQ  the  positions  of  the  tube,  a,  b,  which  is  moved  by  the  top 
button,  c. 

Prom  this  description  it  follows  that  a  battery  current 
arriving  by  one  of  the  terminals,  d  or  b,  will  pass  through 
one  of  the  contact  springs,  one  of  the  wires,  o,  and  one  of 
the  terminals,  h,  to  the  plate  of  selenium,  and  will  return  by 
the  correspondinfi:  course  to  the  other  terminal,  e  or  d,  fol- 


lowing, besides,  all  the  movements  of  the  tube,  a,  b. 

On  one  of  the  horizontal  branches  of  the  tripod  is  fixed  a 
scale,  also  horizontal,  one  metre  in  length,  the  zero  of  which 
is  in  the  vertical  plane  passing  through  the  selenium  plate. 
Along  this  divided  scale  slides  a  runner,  m,  bearing  the 


candlestick  in  which  is  placed  the  standard  hght.  This 
light  is  maintained  fixed  at  the  height  of  the  axis  of  the 
tube.  A,  b  ;  its  axis  is  in  the  vertical  plane  passing  through 
the  joint  where  the  reading  is  taken,  which  allows  its  distance 
from  the  plate  of  selenium  to  be  measured  exactly. 

We  can,  also,  by  means  of  the  screw  shown  near  i,  in  the 
foot  of  the  apparatus,  limit  at  will  the  course  of  the  tube 
A,  b,  in  the  horizontal  plane,  and  bring  it  without  difficulty 
into  such  a  position  that  the  standard  Ught  may  be  in  the 
prolongation  of  its  axis. 


Mode  of  EiiPLOYiCEirr. 

Installation  of  the  Galvanometer. — The  scale  is  placed 
beyond  the  direct  action  of  the  lamp,  and  in  such  a  manner 
that  the  middle  of  it  may  be  about  in  the  direction  and  at 
the  height  of  the  axis  of  the  galvanometer,  at  a  distance  of 
at  least  0°*.  5  firom  it  (fig.  8). 


Scalt 


Pm 


lews     , 

4 


®  i 


^ 


Cat'' 


Fio.  3. 

Into  the  coil  of  the  ^Ivanometer  is  introduced  the  copper 
tube  containing  the  mirror  with  magnets,  and  it  is  adjusted 
in  such  a  manner  that  the  suspending  fibres  of  the  mirror 
which  serve  as  an  axis  of  oscillation  may  be  about  vertical 

The  plane  of  the  flattened  flame  of  tne  petroleum  lamp  is 
made  to  coincide  with  that  passing  through  the  network  and 
the  centre  of  the  lens  (fig.  8).  In  order  to  arrive  at  it,  we 
begin  by  taking  away  the  prism  appended  to  the  galvano- 
meter, so  that  the  luminous  ray  of  tne  lamp  may  ffi£  beelj 
on  a  sheet  of  white  paper  placed  at  a  distance  of  one  to  three 
metres,  so  that  by  a  suitable  displacement  of  the  lens  a 
shadow  of  the  wire  may  be  obtained.  The  lamp  is  made  to 
slide  until  the  shadow  of  the  wu*e  no  longer  presenta 
chromatic  edges. 
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The  prism  is  then  replaced,  and  is  turned  until  the  re- 
flected ray  falls  on  the  mirror  with  ma^ets,  which  is  ascer- 
tained by  looking  directly  at  the  mirror.  The  course  of 
the  reflected  ray  is  then  followed  by  the  mirror,  by  means 
of  a  sheet  of  papr  on  which  the  ray  is  let  to  fall,  and  the 
prism  is  fixea  m  such  a  position  that  the  light  reflected 
by  it  faUs  in  the  middle  of  the  mirror,  and  that  the  ray  sent 
back  by  the  latter  passes  back  directly  above  the  prism 
(fig.  4).  By  turning  the  screw,  v,  which  is  shown  on  the 
stand  of  the  galvanometer  (fig.  1),  the  ray  is  then  brought 
to  the  height  of  the  scale,  and  by  causing  the  position  of  the 
directing  magnet  surmounting  the  gammometer  to  vary» 
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it  is  made  to  arrive  at  any  required  division  of  the  scale. 
FinaUy,  the  lens  is  made  to  slide  until  the  shadow  of  the 
wire  reflected  on  the  lens  is  quite  clear,  and  the  tube  of 
copper  containing  the  mirror  is  turned  until  the  shadow 
moves  horizontally  along  the  scale. 

By  raising  or  lowering  the  directing  magnet,  we  increase 
or  decrease  at  will  the  sensibility  of  the  galvanometer,  which 
can  besides  be  arranged  in  any  plane  wh5«ver.' 

In  the  lantern,  for  the  objective  in  which  the  wire  is 
stretched,  we  can  substitute  another,  forming  a  diaphragm 
in  which  a  vertical  slit  is  made. 

Emphymmi  of  the  Pholomebr. 

The  selenium  photometer  is  adjusted  in  such  a  manner 
that  the  movable  tube,  when  it  is  perpendicular  to  the  scale, 
may  be  direct^  towiuxis  the  luminous  source,  the  intensity 


Electric 


Seltoiiifn.  lube 


Fio.  6. 


of  which  is  to  be  measured  (fig.  5).  In  order  to  arrive  at 
this,  the  horn  box  containing  the  plate  of  selenium  is  taken 
away,  and  for  it  is  substituted  the  socket,  transparent  at 
the  bot£om,  with  a  cross  wire,  the  front  part  of  the  tube 
being  closed  also  by  the  diaphragm  with  the  hole  in  the 
centre.  The  photometer  is  then  turned  in  the  direction  of 
the  luminous  source  until  the  shadow  of  the  hole  is  projected 
on  to  the  middle  of  the  cross.  Then  the  two  abovenamed 
caps  are  taken  away  and  the  one  at  b  is  replaced  by  the 
selenium  box. 

These  operations  having  been  performed,  we  connect  in 
one  circuit  the  galvanometer,  the  plate  of  selenium,  and  a 
battery  of  12  or  24  elements,  which  is  filled  with  acidulated 
water,  but  not  put  into  action  until  the  moment  for  its 
employment. 

As  soon  as  the  circuit  is  closed,  a  deviation  of  the  galvano- 
meter is  observed,  and  the  spot  of  light  often  goes  off  the 
scale ;  by  adjusting  the  directing  magnet,  the  reflection  is 
brought  bacK  within  the  limits  of  the  scale. 

Under  the  action  of  the  light,  the  resistance  of  the 
selenium  decreases,  and  consequently  the  deviation  of  the 
galvanometer  produced  by  the  current  increases.  The  plate 
of  selenium  is  exposed  to  the  light  by  the  open  portion  of 
the  tube  which  is  turned  towards  the  luminous  source  to  be 
measured,  and  by  the  opening  of  the  little  valve  of  the 
selenium  box  adjusted  at  the  other  end  of  the  tube. 

We  observe  the  deviation  of  the  mirror  corre^ndinff  to 
the  resistance  of  the  selenium  influenced  by  the  light ;  then, 
by  causing  the  selenium  tube  to  make  exactly  a  quarter  of  a 
revolution-^regulated  by  the  screw,  i  (fig.  4) — it  is  directed 
towards  the  standard  light,  and  the  slide,  m,  is  made  to  slide 
along  the  divided  scale  until  the  same  deviation  of  the 
luminous  point  is  obtained  as  before.  By  directing  the 
selenium  towards  first  one  and  then  the  other  of  the  lumi- 
nous sources,  observing  the  corresponding  deviations,  and 
causing  the  distance  of  the  standard  light  to  vary  alon^  the 
rule,  we  find  the  distance  at  which  the  two  sources  of  light 
produce  the  same  effect  on  the  selenium.  These  variations 
of  resistance  are  vei^  rapid.  The  distance  of  the  plate  of 
selenium  from  the  hght  to  be  measured  being  known,  and 
the  luminous  intensities  being  in  inverse  ratio  to  the 
squares  of  the  distances,  a  simple  reading  of  the  divided 
scale  enables  the  relative  lighting  power  of  the  light  studied 
to  be  deduced  immediately.    But,  as  we  said  at  the  com- 


mencement of  this  article,  the  selenium  photometer  is  only 
strictly  accurate  when  lights  of  the  same  colour  are 
compared. 

[This  wticle  was  written  for  La  Lumiire  Electrique,  by 
M.  E.  Boistel,  who  is,  we  believe,  the  manager  of  Messrs. 
Siemens  Brothers'  establishment  in  Paris.] 


THE    SOCIETY    OF    TELEGRAPH    EN- 
GINEERS AND  OF  ELECTRICIANS. 


On  the  list  inst.,  hv  the  kind  permission  of  Brigadier 
General  Sir  Evelyn  Wood,  V.C.,  G.C.M.G.,  K.C.B.,  com- 
manding the  Chatham  District,  and  of  the  Commandant 
of  the  %hooI  of  Military  Engineering,.Chatham,  a  reception 
was  held  at  the  latter  place  b^  Lieut.-Colonel  Webber,  B..E., 
the  president  of  the  above  society.  A  large  number  of  guests 
availed  themselves  of  the  invitation.  After  a  luncheon  at  the 
Boyal  Engineers'  officers'  mess,  a  short  lecture  on  torpedo 
warfare  was  delivered  in  the  theatre  by  Major  Abmbtboko, 
B.E.  The  lecturer  explained  the  various  systems  of  torpedo 
defence  at  present  in  use.  The  firing  of  the  fuses  was 
either  accomplished  by  low  or  high  tension  electricity.  In 
order  to  make  a  clear  distinction  in  the  apparatus,  that  which 
was  employed  for  low  tension  firing  was  cdoiued  white ;  this 
included  the  various  cases  for  holding  the  explosive  materials. 
The  apparatus,  <&c.,  for  high  tension  firing  was  all  coloured 
black.  By  this  arrangement  the  various  kinds  of  stores 
were  not  liable  to  become  mixed  up  accidentally.  The 
cases  containing  gun-cotton  were  partially  painted  red 
as  a  diBtinguishing  mark.  The  nature  of  gun-cotton 
was  explained  by  experiment,  and  it  was  shown  that 
a  form  of  the  cotton  which  would  only  bum  silently  when 
ignited  by  the  direct  action  of  flame,  could  be  exploded  by 
a  detonating  ftise.  The  action  of  the  '' contact  makers"  in 
floating  torpedoes  was  pointed  out  and  practically  illustrated. 
Major  Abmbtbong,  in  alluding  to  the  exhibit  by  the  War 
Department  of  torpedo  apparatus  at  the  Crystal  Palace,  said 
that  the  display  might  have  been  much  greater  if  it  had  not 
been  considered  unadvisable  to  make  too  public  many  of  the 
inventions  devised. 

The  guests  were  next  conducted  over  the  schools  of 
electricity,  photography,  chemistry,  architecture,  &c.,  and 
were  also  shown  the  various  field  operations,  such  as  bridge 
and  earthwork  construction,  the  demolition  of  railway 
tracks,  the  firing  of  mines,  both  under  water  and  under 
ground,  the  former  especially  producing  a  very  magnificent 
efiect. 

The  impression  given  was  that  the  whole  system  of 
practical  military  instruction  was  very  complete.  It  is, 
perhaps,  needless  to  state  that  the  whole  party  were  much 
pleased  with  their  visit,  and  with  the  extreme  courtesy 
they  received  from  the  officers  of  the  corps. 


CORRESPONDENCE. 


TO  CORRESPONDENTS. 

No  notioe  can  be  taken  of  anonjmoiis  commiinications.  Whaterer 
is  intended  for  in^wtdon  most  be  authentioated  by  the  name  and 
address  of  the  writer,  not  neoessarily  for  pnblication,  but  as  a 
guarantee  of  good  faith. 

Oorrespondence  should  arrive  not  later  than  Tuesday  morning  if  it  is 
desired  to  appear  in  the  f oUowing  number. 


FIRE  EISKS  FROM  THB  ELECTRIC  LIGHT. 

To  the  Editors  of  Thb  Electrical  Review. 

Sirs, — Can  yon  find  room  for  the  following  sketch  of  the 
certain  consequences  attendant  npon  the  carrying  oat  of  the 
wonderftil  sections  8  and  9  of  the  regulations  for  the  preven- 
tion of  fire  risks  arising  from  electric  lighting  ?  Of  the  other 
sections  I  can  but  express  my  astonishment  that  such  an 
eminent  assemblage  of  scientific  men  should  have  deliberated 
to  so  little  purpose  and  produced  nothing  but  commonpb'* 


32 


THE  TELBOEAFHIO  JOUBNAL  AITD 

ELECTRICAL    REVIEW. 


[July  15,  1882. 


phrases.    It  is  evident  that  not  one  practical  man  was  asked 
for  an  opinion. 

Scene,  large  jeweller's  shop  in  Bond  Street ;  time,  afternoon 
in  the  month  of  November,  a  regular  black  fog  outside,  electric 
lights  tamed  on  (fitted  up  according  to  the  2l8t  section  of 
the  regulations  against  risk  by  fire),  and  verj  much  to  the 
satisfaction  of  the  proprietor,  making  him  feel  very  safe. 
Enter  lady,  stylishly  dressed.  Shopman,  bowing  and 
rubbing  his  hands,  either  from  custom  or  cold  (the  electric 
light  doesn't  give  out  anv  heat)  : 

**  What  can  I  have  the  pleasure  of  showing  you  to-day, 
m'am  ?  " 

Lady :  "I  should  like  to  see  some  diamond  parures." 

Shopman  brings  out  some  six  cases  of  magnificent  orna- 
ments, and  inwardly  chuckles  that  the  electric  light  has 
"  fetched  "  this  customer. 

"  Magnificent !  unrivalled !— worth  4,000  guineas  ;  the 
Duchess  of  S can't  match  them." 

Sections  8  and  9  take  effect.  The  shopman  hears  the 
rustling  of  a  dress,  the  creaking  of  a  door.  The  conse- 
quences flash  across  his  mind  and  he  rushes  round  the 
counter,  over  a  judiciously-placed  chair,  with  his  proboscis 
against  a  plate-glass  case.  With  the  shock  the  five  words — 
"  D —  the  rules  and  regulations  I " — are  jerked  out  of  him. 
£10,000  are  gone !  Electric  light  companies  are  at  a 
discount,  and  dear  old  Gas  taken  into  favour  again. 

The  committee  must  have  slept  the  last  four  years. 
What  has  been  the  aim  of  all  electricians  ?  To  make  the 
light  reliable,  and  here  are  rules,  framed  by  clever  men,  to 
make  what  has  been  accomplished  nugatory. 

Your  leader  is  sensible  and  in  the  right  direction  ;  it  is  a 
pity  the  conunittee  couldn't  have  it  before  their  eyes ;  we 
should  then  have  been  spared  such  a  poor  exhibition. 

I  remain.  Sirs, 

Yours  obediently, 

B.  A.  PARIS. 

Shepherd's  Bush,  W.,  July  Sth,  1882. 


A  NEW  USE  FOE  INCANDESCENT  LAMPS. 
To  the  Editors  of  The  Eleoteical  Review. 

Sirs, — It  is  a  well-known  fact  that  in  many  countries 
night  fishermen  use  lights  to  attract  the  fish  towards  the 
nets  or  other  appliances  for  catching  them.  To  carry  this 
idea  out  to  perfection,  our  fishermen  must  have  an  incan- 
descent lamp  (supplied  from  an  accumulator  carried  in 
their  boats),  attached  to  the  nets  as  they  cast  them  into  the 
water.  It  is  a  very  common  occurrence  for  one  of  our 
fishing  boats  in  Scotland  to  catch  in  a  single  night  herrings 
to  the  value  of  one  hundred  pounds,  and  I  think  I  am 
correct  in  saying  that  a  special  committee  appointed  lately 
t.0  inquire  into  fishery  matters,  agreed  from  evidence  that 
there  were  as  many  mh  in  the  sea  now  as  in  the  days  of  our 
forefathers,  so  that  there  seems  to  be  no  fear  of  the  supply 
running  short.  Would  it  not,  therefore,  be  wise  for  some 
enterprising  individual  or  company  to  make  experiments  in 
this  line  ? 

Speaking  from  some  knowledge  of  both  subjects,  I  believe 
the  idea  to  be  a  perfectly  practicable  one. 

I  am,  yours  faithfully, 

DBNSHIN. 


ELECTRIC    LIGHTING    FOR    STREETS. 

To   the   Editors   of  The    Elbotrioal   Review. 

Sirs, — Touching  remarks  by  Col.  Haywood  on  the  light- 
ing of  the  Holbom  jViaduot  by  the  Edison  Incandescent 
Light,  I  would  observe  that  I  presume  the  Colonel  likes 
the  lighting  because  it  is  very  "gas-like,"  save  that  the 
latter  has  the  advantage.  I  consider  the  Viaduct  far  better 
lighted  by  gas  than  by  the  small  electric  lamp.  The  spoiling 
of  walls  and  frurniture  does  not  here  apply,  and  the  two  being 
nearlv  equal  in  iUuminating  power,  gas  is  decidedly  the  best 
for  the  purpose ;  but  in  the  matter  of  street  lighting,  we 
want  more  light — ^very  much  more  light.  Same  appbes  to 
railway  stations ;  and  I  may  here  mention  that  since  the 
District  Railway  at  Charing  Cross  has  been  lighted  by  elec- 
tricity no  accidents  have  occurred ;  prior  to  such  they  were 
not  rmfrequent — I  allude  to  passengers  stumbling  in  getting 
in  and  out  of  the  train  for  want  of  sufiicient  light. 


Over  near  three  years  ago  the  Holborn  Viaduct  was  lighted 
by  the  Jablochkoff  system.  Col.  Haywood  then  pro- 
nounced it  beautiful,  but  too  expensive.  At  that  date  it 
cost  6^.  per  light  per  hour :  same  price  was  charged  the 
Metropolitan  Board  of  Works  for  the  Embankment.  Ex- 
cessive cost  caused  the  City  authorities  to  discontinue  the 
light ;  the  Board  continued,  and,  by  a  gradual  reduction, 
have  now  arrived  at  l^d.  per  light  per  hour  for  a  lamp 
giving  880  candle-power.  The  street  lamp  gas-lighted  costs 
id.  per  hour  for  10  candle-power.    The  cmcuJation  is  easy. 

If  the  Holbom  Viaduct  is  to  be  lighted  by  electricity  let 
it  be  by  an  arc  lamp,  by  which  much  more  light  win  be 
afforded  ;  not  by  an  electric  light  which  in  every  feature  as 
nearly  as  possible  resembles  gas.  We  live  in  an  age  of 
improvement,  and  desire  to  be  further  enlightened.  By  all 
means  let  us  have  Sagg's  grand  burner,  tf  not  too  expen- 
sive ;  but  do  not  attempt  to  light  great  thoroughfares  by  an 
electric  lamp  which  in  candle-power  is  not  superior  to  the 
ordinary  gas-lamp  of  the  past  decade. 

ELECTRON. 

July  nth,  1882. 


DOLBEAR  TELEPHONE  :   A  CRITICISM 
CRITICISED. 

To  the  Editors  of  The  Electrical  Review. 

Sirs, — In  a  recent  number  of  this  journal  (June  24th) 
an  article  appeared  from  La  Lumikre  Electrtque,  in  which 
Count  du  Moncel  takes  occasion  to  criticise  a  paper  read 
March  23rd,  1882,  by  Prof.  A.  E.  Dolbear,  before  the 
Society  of  Telegraph  Engineers. 

Prof.  Silvanus  Thompson  has,  in  the  1st  July  issue,  very 
ably  responded  to  a  part  of  the  statements  -made  by  the 
Count  du  Moncel,  viis.,  that  part  relating  to  the  early  his- 
tory of  the  Reiss  telephone.  There  are  also  other  state- 
ments of  the  Count  which  it  does  not  seem  desirable  to 
have  remain  unchallenged. 

In  conclusion  he  says  : — "  But  I  think  it  is  as  well  to 
remark  that  ^Mr.'  Dolbear,  in  calling  his  apparatus  a 
novelty  is  in  error.  In  the  first  place,  the  production  of 
sounds  by  a  condenser  was  not  new,  inasmuch  as  Mr. 
Dolbear  himself,  in  his  historical  account,  alludes  to  it,  and 
what  would  be  new  would  be  the  possibility  of  reproducing 
speech  in  this  way  ;  but  it  is  Mr.  Herz  who  obtained  this 
result  first,  at  the  commencement  of  the  year  1880." 

The  fact  that  sounds  may  be  producSed  by  a  condenser 
having  been  widely  known  for  so  long  a  time,  it  seems  strange 
that  a  writer  upon  scientific  subjects  should  think  it  necesswy 
to  state  that  the  idea  is  not  a  new  one.  As  the  writer  under- 
stands the  claims  of  Prof.  Dolbear  they  are  as  follows : — (a.) 
The  first  to  conceive  the  possibility  of  reproducing  speech  hj 
means  of  condensers,  (b,)  First  to  accomplish  it  by  experi- 
ments, (c.)  First  to  produce  a  practical  speaking  telephone 
founded  upon  those  principles.  These  claims  are  still  main- 
tained. 

In  reply  to  this  the  Count  says,  "  But  it  is  Mr.  Herz  who 
obtained  this  result  (the  reproduction  of  speedi)  first,  at  the 
commencement  of  the  year  1880." 

This  remarkable  statement  assumes,  1st,  that  its  author  is 
well  aware  of  the  time  when  Prof.  Dolbear  first  accomplidied 
this ;  and,  2nd,  that  it  was  done  at  a  date  subsequent  to  the 
one  above  mentioned.  '   • 

As  a  matter  of  fact  the  Count  du  Moncel  knows  nothing 
of  the  kind  ;  nor  has  he  ever  had  any  adequate  means  of 
knowing. 

It  behoves  the  noble  Count  to  be  more  cautious  how  he 
indulges  in  such  unguarded  statements.  The  'impartial 
historian  "  does  not  assume  facts  and  draw  conclusions  there- 
from which  suit  his  own  convenience,  nor  will  such  conclu- 
sions ever  receive  the  title  of  "  Ugal  perorations  J* 

Granting  that  the  experiments  attributed  to  Mr.  Herz 
were  made,  as  stated,  as  early  as  tlie  commencement  of  the 
year  1880,  the  work  was  not  new. 

The  Dolbear  condenser  telephone  dates  are  prior  to  that ; 
indeed  the  instrument  was  even  then  in  almost,  if  not  quite, 
its  present  perfected  shape. 

Very  many  persons  had  admired  its  clear  and  perfect 
enunciation. 

Business  men  had  become  interested  in  it  previous  to 
this  time  and  had  embarked  in  the  enterprise  of  bringing  it 
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into  public  use.  Precautions  were  taken  to  have  ample 
proof  of  all  this,  with  signatures  and  dates  upon  apparatus 
with  properly  certified  affidavits,  &c.,  &c. 

For  the  present,  for  reasons  which  already  appear  to  have 
been  good  and  sufficient  ones,  those  dates  are  withheld. 
But  m  the  evidence  and  much  more  will  at  the  proper 
time  and  place  be  produced.  We  all  know  how  easy  it 
is  to  have  some  abandoned  experiment  or  vague  idea  recalled 
by  the  ultimate  success  of  that  id^.    To  illustrate  : — 

The  Count  says— *•  On  June  2nd,  1875,  Mr.  Bell  had 
thought  of  this  substitution  (permanent  magnet  for  electro- 
magnet), and  if  this  savant  had  not  put  this  into  practice  in 
the  apparatus  exhibited  by  him  at  Philadelphia,  in  June, 
1876,  it  is  because  .he  expected  to  obtain  more  powerful 
effects  by  a  system  in  which  the  magnetic  organisation  was 
formed  by  an  electro-magnet  (strongly  magnetised  by  a  con- 
tinuous current)  than  by  a  system  formed  by  a  simple  per- 
manent magnet  of  steeL"  Granting,  for  the  time,  that  Mr. 
Bell  did  in  June,  1875,  conceive  the  idea  that  he  could  use 
a  permanent  magnet  in  place  of  a  battery,  that  idea  was, 
after  deliberate  reasoning,  abandoned  by  its  autlior  as 
worthless. 

This  lost  idea  added  nothing  to  the  sum  of  human  wisdom. 
It  might  as  well  never  have  oeen — indeed  better ;  because 
it  leads  to  a  fixed  erroneous  opinion.  Such  opinions,  like 
&Ise  theories  and  formule  in  science,  are  only  productive  of 
evil. 

In  order  that  Mr.  Bell  might  recover  this  idea,  one  of 
two  things  must  JEurst  happen.  Its  truth  must  be  forced 
upon  him  by  accident  during  his  experiments  or,  having 
obtained  a  more  complete  knowledge  of  his  subject,  he  must, 
with  the  new  data,  reconstruct  his  previous  opinions.  It 
is  generally  admitted  that  abandoned  experiments  are  to  be 
disregarded,  because  of  no  use  to  any  one.  How  much  more 
so  an  abandoned  idea  which  its  author  discards.  One  is 
reminded  of  the  drowning  man  and  the  straw  when  such 
claims  are  woven  into  what  purports  to  be  an  historical 
&bric. 

As  the  second  earliest  experimenter  in  this  unique  line 
of  discovery,  Count  da  Moncel  bruifi^s  forward  Mr. 
Dunand  in  the  following  words — '^Mr.  Dunand,  of 
whom  Mr,  Dolbear  was  so  careful  to  speak,  in  the 
month  of  September  of  the  same  year,  obtained  very 
important  reralts  in  consequence  of  principles  precisely 
contrary  to  those  laid  down  by  Mr.  Dolbear.  Thus,  by 
means  of  eleven  small  condensers,  formed  of  sheets  of  paper 
of  small  dimensions  and  very  numerous,  joined  up  in  quan- 
tity and  arranged  fan  fashion,  he  succeeded  in  transmitting 
q)eech  sufficiently  powerfully  to  be  heard  at  a  distance  of 
two  or  three  metres  from  the  instrument.  It  is  true  that  he 
employed  two  batteries,  one  of  which,  that  destined  to 
polarise  the  plates,  was  very  powerful ;  but  these  experi- 
ments show  that  the  tlieoretical  ideas  of  Mr.  Dolbear  cannot 
be  accepted  without  great  reserve." 

It  is  not  worth  wlme  at  the  present  time  to  dii^uss  the 
molecular  and  mass  motion  theories  for  explaining  the  action 
of  telephonic  diaphragms ;  however,  notwithstanding  the 
Count  has  for  years  diligently  advocated  the  former,  very 
many,  and  probably  the  majority  of  eminent  physicists 
believe  the  latter  to  be  the  true  explanation. 

Another  of  Prof.  Dolbear's  theoretical  ideas  is  as  follows: — 

"  In  my  opinion  the  greater  the  number  (of  plates)  em- 
pWed  the  less  effective  will  be  the  telephone  of  this  land." 

That  opinion  was  the  result  of  long  series  of  experiments 
many  times  repeated,  and  under  all  conceivable  conditions. 
The  Count  states,  as  something  astonishing,  that  speech 
could  be  heard  two  or  three  metres,  although  he  admits  that 
the  apparatus  was  somewhat  elaborate.  Prof.  Dolbear  says, 
in  that  very  communication,  that  he  has  been  enabled  to 
hear  speech  at  a  distance  of  50  ft.  The  writer  can  assure 
the  readers  of  this  journal  that  the  Professor's  statement 
was  far  within  bounds,  as  could  be  testified  by  hundreds 
who  have  heard  it  at  that  distance.  Doubtless  Mr.  Dunand 
has  done'  some  excellent  work  in  this  line ;  but  it  is 
yet  to  be  shown  that  he  is  a  pioneer  in  the  business. 

In  referring  to  the  practical  use  of  any  telephonic  system, 
even  at  the  present  day.  Prof.  Dolbear  took  occasion  to  say 
that  it  is  necessary  to  inclose  the  instrument  in  a  case  in 
order  that  the  air  waves  might  be  concentrated  upon  the  ear. 
Touching  upon  this  point,  the  Count  feels  '' obliged  to  sav 
to  '  Mr.'  Dolbear  that  there  exist  telephonic  receivers  which 


are  susceptible  of  being  heard  at  a  distance ! "  To  one 
familiar  with  the  immense  number  of  experiments  which 
Prof.  Dolbear  has  performed  in  this  line,  with  all  kinds  of, 
and  systems  of,  apparatus,  and  in  the  light  of  the  astonishing 
results  which  he  nas  obtained  the  statement  which  Count  du 
Moncel  feels  obliged  to  make  to  "  Mr."  Dolbear  is  ludicrous 
in  the  extreme. 

By  the  way,  why  is  it  that  the  eminent  Count,  who  is 
generally  so  courteous,  faDs  to  give  him  his  usual  title? 
Prof.  Dolbear  has  for  many  years  occupied  a  professor's 
chair  in  the  highest  educational  institutions  in  America. 

If  Count  du  Moncel  will  write  with  a  fair  and  unbiassed 
pen,  the  eminent  men  belonging  to  the  Society  of  Electrical 
Engineers,  many  of  whom  have  ever  shown  the  liveliest 
interest  in  original  scientific  work  from  every  source,  will, 
doubtless,  be  only  too  willing  to  have  him  eradicate  that 
,  ^<  complete  ignorance  "  of  the  host  of  distinguished  savants 
who  have  occupied  themselves  in  the  question  of  the  tele- 
phone. 

I  trust  the  time  will  come  when  Count  du  Moncel  will  not 
display  either  a  "real  or  voluntary"  forgetfulness  of  the 
just  claims  of  any  one. 

HENEY  C.  BUCK 


NOTES. 


Telephone  Exchange  Call  System. — Through  the 
courtesy  of  Mr.  6.  Edward  Smith,  of  Boston,  Mass.,  United 
States  of  America,  we  are  enabled  to  give  a  full  description 
(see  p.  24)  of  a  telephone  exchange  call  system,  the 
invention  of  Mr.  Kettell,  of  Worcester,  Mass.,  U.S.A., 
which  enables  a  number  of  subscribers  to  be  put  in  com- 
munication with  a  central  exchange  by  means  of  one  wire 
only.  The  apparatus  is  considerably  in  advance  of  anything 
of  the  kind  yet  brought  out,  and  as  we  have  had  an  oppor- 
tuni^  of  seeing  it  actually  in  action,  we  Can  testify  that  it 
can  do  all  that  is  claimed  for  it.  In  view  of  the  extending 
use  of  the  telephone,  the  apparatus  of  Mr.  Eettell  is  one 
worthy  of  consideration.  As  a  rule,  the  number  of  sub- 
scribers that  can  safely  be  placed  on  one  circuit  is  about 
eight ;  that  is,  with  the  mechanisms  of  the  apparatus  arranged 
so  that  the  wheels,  w  and  Wi,  revolve  once  in  a  minute. 
Now,  the  angles  at  which  the  contact  arms  on  the  wheel,  w^ 
make  contact  with  the  spring,  8,  diflfer  only  by  a  few 
degrees  in  each  instrument,  and  as  it  is  important  that  the 
contact  arms  in  one  instrument  be  quite  clear  of  the 
spring,  8,  before  the  corresponding  arm  in  the  next  instru- 
ment makes  contact  in  its  turn  with  its  own  spring,  there  is 
a  danger  of  the  contact  being  made  in  one  instrument 
before  contact  is  broken  in  the  previous  one  if  the  angles 
are  made  too  small ;  consequently  it  is  not  advisable  to  have 
too  many  contacts.  If  the  angles  are  increased,  then  the 
time  occupied  by  the  clock-work  in  passing  through  the 
whole  series  of  contacts  will  be  proportionafly  lengthened, 
which  would  cause  a  delay  which  is  unadvisable.  With 
eight  subscribers  the  clock-work  need  not  run  longer  than 
one-third  of  a  minute,  and  it  is  not  advisable  to  exceed  this 
time,  excej^t  in  special  cases. 

If  time  is  of  no  consequence,  there  is,  of  course,  almost  no 
limit  to  the  number  of  subscribers  that  can  be  looped  on  one 
circuit. 

In  conclusion,  we  would  state  that  the  invention  of  Mr. 
Kettell  is  certainly  the  most  satisfactory  solution  of  the 
problem  in  (][ue8tion  which  has  yet  been  brought  out,  and 
the  fact  of  its  being  practically  used,  and  with  perfect 
success,  is  a  sufficient  proof  of  its  value. 


The  Telephone. — We  read  in  the  Electrician  (rf  New 
York  that  on  the  evening  of  Friday,  June  23rd,  Pix)fessor 
Dolbewr  lectured  on  "  The  Developments  of  the  Telephone  " 
before  the  Electrical  Society  of  New  York.  When  in 
Europe  the  Professor  met  the  assistant  of  Beiss,  who  said 
that,  as  a  matter  of  fact,  the  Beiss  telephone  actually  did 
transmit  words  and  sentences. 


Telephones. — Under  this  heading  the  following  notice 
has  appeared  in  several  of  the  Scottish  daily  newspapers  : — 
*'  The  Bell  Telephones  supplied  by  us  to  various  persons  in 
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Scotland  were  purchased  from  the  owners  of  the  Bell 
patents,  and  the  holders  of  tiem  are  requested  to  disregard 
the  circulars  and  other  communications  receiTed  frx)m  the 
United  Telephone  Company  (Limited),  and  to  communicate 
with  us — Messrs.  Tasker  Sons  and  Company,  Sheffield." 


The  Iin)UcrroPHONB.— a  letter  by  C.  0.  Mailloux  appears 
in  the  July  number  of  the  Electrician  of  New  York  on  the 
above  subject,  in  which  the  writer  refers  to  a  particular  ex- 
periment made  by  him  in  July  and  August  last,  when  makinff 
observations  on  the  induction  balance,  which  experiment  lea 
him  to  notice  all  that  Mr.  Willoughby  Smith  has  recently 
described.  

Candle  Powee  op  Electric  Lamps. — It  would  be  well 
to  remember  in  the  future  that  the  2,000  candle  power 
Brush  lamp,  as  employed  in  the  City  lighting,  is  stated 
to  give  that  amount  of  light  when  naked,  but  as  covered 
with  a  globe  this  light  is  reduced  50  per  cent.,  or  to  1,000 
candles.  The  Weston  lamp,  for  the  same  purpose,  is  stated 
to  rive  1,600  candle  power  naked,  and  about  1,000  when 
enclosed,  the  globe  only  reducing  the  light  from  80  to  40 
per  cent.  The  smaller  Siemens  lamps,  which  were  stated  to 
give  800  candle-power  each,  must  be  understood  to  mean 
when  enclosed  in  their  globes. 


Street  Accident  prom  Electric  Lighting. — ^We 
notice  in  the  Times  of  the  8th  inst.  and  also  in  the  Brighton 
papers  an  account  of  a  peculiar  accident  which  took  place 
at  the  above  town  on  the  evening  of  the  7th  inst.  While 
the  members  of  the  local  Volunteer  Fire  Brigade  were  pro- 
ceeding up  North  Road  with  their  fire-escape  it  came  in 
contact  with  the  electric  light  wire  overhead,  and  the 
electric  fluid  descending  the  wirework  of  the  escape  caused 
those  Volunteers  who  had  control  to  loose  their  hold. 
Another  member,  thinking  the  machine  was  falling,  grasped 
the  steering  rod,  ^d  received  the  full  force  of  the  electricitv, 
which  was  so  powerftd  as  to  bend  him  double,  and  disable 
him  for  upwards  of  an  hour.  We  are  under  the  impression 
that  the  system  of  electric  lighting  employed  where  this 
accident  occurred  is  that  of  the  "  Brush." 


Electric  Lamps  por  Large  Spaces.— During  the 
earlier  stages  of  the  City  experiments  with  the  Siemens' 
large  Ughts  they  were  kept  at  an  altitude  of  70  feet  above 
the  road  and  the  light  enclosed  in  a  globe  of  clear  glass.  It 
was  afterwards  found  that  a  more  ^vantageous  effect  was 
produced  by  reducing  the  height  above  ground  to  40  feet 
and  employmg  opal  globes  for  the  lamps. 


The  Edison  Electric  Light.— The  City  Engineer  thus 
speaks  of  Edison*8  light  in  his  report  to  the  Commissioners 
of  Sewers : — 

"  The  Holbom  Viaduct  is  at  the  present  time  lighted 
experimentally  by  the  Edison  Company,  who  have  placed 
two  incandescent  lamps  in  each  gas  lantern,  each  lamp,  as 
stated  by  the  company,  giving  about  the  same  light  as  an 
ordinary  gas  lamp,  and  the  two,  therefore,  double  the  light 
of  the  gas  lamp  disused.  No  lamp  is  more  than  €6  roet 
distant  from  another.  There  is  scarcely  any  part  of  the 
Viaduct  which  is  better  lighted  than  another ;  there  are  no 
strong  shadows  to  deceive  the  eye  and  the  footstep  ;  there 
is  no  flickering  and  no  material  variation  in  illuminating 
power,  so  far  as  can  be  noticed  by  the  ordinary  observer, 
and  the  Viaduct  is,  for  all  practical  purposes,  well  lighted. 

*'This  Edison  experiment  will,  when  terminated,  be 
specially  reported  on,  and  is  only  referred  to  here  to  assist 
in  the  consideration  of  the  advantages  derivable  from  the 
CTeat  volume  of  light  riven  by  the  arc  light  compared  with 
tnat  given  by  the  ordinary  gas  lighting,  the  incandescent 
lamps  on  the  Viaduct  being  arranged  on  the  same  principle 
as  the  gas  lighting,  and  aiming  at  uniform  distribution 
of  light  over  tne  public  ways." 


The  Jews  and  the  Electric  Light. — ^A  singular 
difficulty  has  arisen  in  regard  to  Jewish  speculation  in  the 
electric  light.  It  is  asserted  that  as  no  orthodox  Hebrew  will 
touch  fire  or  light  on  the  Sabbath  (a  circumstance  not 


generally  known!  the  Jewish  Ohronich  has  been  asked  to 
decide  whether  the  electric  light  is  unlawful.  The  editor 
apparently  found  himself  on  the  horns  of  a  dilemma,  for  all 
he  could  say  was,  no  orthodox  Jewish  minister  would  be 

Erepared  to  answer  the  question.    If  this  be  so,  it  may  wdl 
e  presumed  that  the  financial  Jew  will  feel  at  Ubwty 
to  use  his  own  discretion. 


The  Electric  Light  at  Liverpool. — ^We  undergtand 
that  the  Pilsen  and  Joel  Company  are  now  placing  the 
Pilsen  arc  lamp  in  Mr.  W.  Lea's  music  and  pianoforte  wai^ 
house  at  Liverpool. 

The  Pilsen  Arc  Lamp.— We  understand  that  the  Piben 
lamps  recently  fitted  up  in  Messrs.  Baker's  premises.  High 
Holborn,  and  also  at  Messrs.  Crisps,  of  Holloway,  are  now 
to  be  seen  nightly  in  operation. 


Electrical  Accumulators.— We  hear  that  the  Ham- 
mond Electric  Light  and  Power  Supply  Company  has  ac- 
qmred  the  right  to  manufacture  and  sell  Donnithome'B 
accumulators  for  the  United  Kingdom,  and  thatthe  "Pilsen"- 
**  Joel "  Company  has  also  acquired  the  right  to  purohaae  a 
secondary  battery  patented  by  Woodley  and  JoeL 


Telegraphic  Interruption  wtth  Alexandria.— The 
Eastern  TeleCTaph  Company  announced  on  Monday  last 
that  their  cable  ship  Chutem  had  put  to  sea  fix)m  Alexan- 
dria to  pick  up  the  cable,  and  that  all  commercial  telegrams 
with  Alexandria  were  stopped.  A  later  telegram,  received 
by  the  company  from  their  steamer  Chiltem,  stat^  that  she 
was  in  communication  with  Malta  and  Cyprus,  acting  under 
Admiral  Seymour's  orders. 

The  Eastern  Company  have  arranged  to  place  a  floating 
station  off  Suez  to  keep  up  communication  during  hosti- 
lities.   

The  Eastern  Telegraph  Company. — ^We  observe  in 
the  Standard  of  last  Wednesday  the  following  interesting 
notes  concerning  the  above  company's  work  at  Alexandria. 
The  English  public  has  much  reason  to  be  indebted  to  the 
Eastern  Telegraph  Company  for  the  admirable  manner  in 
which,  under  circumstances  of  the  greatest  difficulty,  the 
telegraphic  service  between  Alexandria  and  London  has 
been  maintained.  It  deserves  to  be  mentioned  that  the 
telegram  which  we  published  in  our  second  edition  yesterday 
morning,  announcing  the  commencement  of  the  bombard- 
ment, was  despatched  from  her  Majesty's  ship  Invindbk  at 
forty  minutes  past  seven  a.m.,  and  was  received  in  London 
at  five  minut^  past  six  a.m.  (the  difference  in  the  time 
between  Alexandria  and  London  being  as  nearly  as  may  be 
two  hours),  so  that  the  message  reached  this  office  within 
about  thirty-five  minutes  from  the  time  it  was  despatched 
from  Alexandria.  The  verbal  accuracy,  too,  with  which 
the  messages  are  transmitted  deserves  the  highest  praise. 

At  present  the  Eastern  Telegraph  Comnany's  ship  is 
moored  about  four  miles  from  Alexandria,  and  has  on  board 
the  cables  by  which  she  can  communicate  with  Malta  and 
Cyprus.  The  land  lines  in  Egypt  are  now  cut,  and  the 
Company  has  moored  a  large  lighter,  with  their  staff  on 
board,  three  miles  from  the  shore  at  Suez,  from  where  they 
can  telegraph  to  Aden  and  Bombay.  Telegrams  are  coming 
from  Suez  round  by  Bombay  and  the  Indo-European  line 
through  Persia,  and  goine  round  back  to  the  CSompan/s 
floating  station  at  Alexandria. 

An  interesting  telephonic  experiment  was  tried  yesterday 
at  Malta,  during  the  bombardment  of  the  forts  at  Alexan- 
dria. A  telephone  was  attached  at  Malta  to  the  Alexandria 
cable,  and  connection  was  made  with  the  other  end  of  the 
cable  on  board  the  Chiltern,  off  Alexandria.  It  was  found 
that,  owing  either  to  the  distance,  or  to  the  vibration  caused 
by  the  firing,  it  was  impracticable  to  send  a  verbal  message, 
but  the  firing  at  Alexandria  was  distinctly  heard,  throngh 
the  telephone,  at  Malta—a  distance  of  more  than  a  thonsand 
miles. 

PROTECTINa     the     TELEGRAPH     ShIP     "  ChILTBRH,"— 

After  the  bombardment  of  Tuesday,  Admiral  Sir  Beauchamp 
Seymour,  considering  the  position  of  the  ChiUem  nc^ 
altogether  secure,  gave  orders  for  a  vessel  to  cruise  round 
her  for  her  protection. 
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The  Mull  Tjclegraph  Oablb.— A  ffreat  deal  of  incjon- 
venience  having  been  experienced  in  the  island  of  Mnll^ 
owin^  to  the  tele^aph  cable  between  the  mainland  and  the 
island  being  broken^  strong  representations  were  made  to 
ihe  Postmaster-GeneraL  These  representations  have  not 
been  in  yain^  as  Mr.  Fawcett,  replying  to  Lord  Colin 
Campbell,  nnder  date  July  5th,  says : — "  I  am  happy  to  tell 
you  that  the  Department  has  secured  the  services  or  a  ship 
to  effect  repairs  to  the  Mull  cable,  and  that  the  vessel  will 
be  despatched  in  a  few  days." 

The  Amalqamation  of  the  Entire  Telegraphic 
Ststbm  of  Canada  LEGALiSBD.—From  the  New  York 
Journal  of  the  Telegraph  we  observe  that  in  the  Senate  of 
Canada,  at  Ottawa,  on  May  4th,  the  Act  recently  passed  by 
the  Honse  of  Commons  legalising  the  amalgamation  of  the 
entire  telegraphic  system  of  the  Dominion,  nnder  the 
charter  of  the  Great  North-Western  Teleffraph  Company,  of 
which  Mr.  Erastns  Wiman,  of  New  York,  is  president,  was 
passed  by  a  vote  of  85  to  11.  This  consolidation  was  con- 
summated some  time  ago,  nnder  the  auspices  of  the  Western 
Union  Company,  which  by  the  privileges  now  granted  to  its 
annex,  the  Great  North-Westem  Telegraph  Company,  has 
secured  several  substantial  and  important  advantages.  The 
rate  in  Canada  for  the  past  two  years  under  competition  has 
been  twenty  cents  for  ten  words,  irrespective  of  distance. 
But  this  rate  has  been  successfully  advanced  20  per  cent,  to 
twenty-five  Icents,  and  is  now  legalised  in  such  a  manner  as 
to  make  it  almost  absolutely  permanent.  An  attempt  to 
make  it  otherwise,  should  the  profits  be  exorbitant,  was 
proposed  in  an  amendment,  of  which  the  following  was  the 
concluding  sentence  : — *^  No  Act  of  Parliament  reducing  the 
maximum  rate  herein  provided  shall  be  deemed  an  infringe- 
ment of  the  privileges  granted  by  this  Act."  This  amend- 
ment was  voted  down  by  a  large  majority,  all  the  members 
of  the  Government  voting  against  it.  Parliament  thus  prac- 
tically affirming  the  arrangement  made  with  the  combined 
telegraph  companies.  An  amendment  to  make  the  rate 
twenty  cents  for  ten  words  received  an  emphatic  quietus  of 
99  to  48,  so  that  in  every  way  the  Commons  indicated  a 
disposition  to  give  the  contracting  companies  a  sufficiently 
remunerative  rate  not  only  to  do  the  work  well  but  also  to 
make  some  money.     

New  Atlantic  Cables. — We  hear  that  the  prospectuses 
are  ready  for  issue  of  a  new  company,  which  is  to  lay  two 
cables  across  the  Atlantic.  These  cables  are  to  be  manu- 
factured by  the  Henley's  Telegraph  Works  Company,  and 
when  laid  the  contemplated  tariff  is  to  be  9d.  per  word. 

With  two  fresh  cables  by  the  above  company,  and  two,  as 
mentioned  last  week,  to  be  made  and  put  down  by  the  India- 
rubber  Company,  tariffs  between  England  and  America 
should  in  the  future  rule  low. 


Central  and  South  American  Telegraph  Company. 
— Panama,  June  8th.— The  W.  T.  and  P.  S.  8.  Company's 
steamer  Bolivar  brought  a  number  of  young  men  for  the 
service  of  the  Central  and  South  American  Telegraph  Com- 

e«y  on  the  coast.  They  are  Messrs.  Tracey,  Pascod,  Turner, 
aiding,  Coxen,  Cranwell,  Rowe,  Cooke,  Tiddy,  Davey, 
Hoakings,  MacLachlan,  Barnes,  Field,  Atherton,  and  Brain. 
To  only  a  few  of  these  have  stations  been  assigned,  and  on 
the  arrival  of  the  Silveriown,  which  may  be  expected  here 
some  time  in  the  present  week,  Mr.  J.  B.  Steams,  the 
general  manager,  now  on  board  that  vessel,  will  arrange  the 
distribution  of  those  now  here  where  the  necessities  of  the 
service  may  require.  Another  contingent  sailed  from  Liver- 
pool by  the  ss.  Cuban  on  the  25th  ult.,  on  the  arrival  of  which 
a  distribution  of  officers,  electricians,  assistants,  &c.,  will  be 
made  from  Lima  to  Tehuantepec.  A  Mr.  Murphy,  we  are 
informed,  will  be  the  resident  agent  of  the  Company  in  this 
city,  and  to  Mr.  Stanley  McNider,  now  in  Guatemala,  will 
be  confided  the  superintendence  of  the  line  from  this  place 
to  Tehuantepec.  Per  ss.  Dacia  and  ss.  Silveriown  the  fol- 
lowing members  of  the  Central  and  South  American  Tele- 
graph Company's  staff  arrived  on  the  coast :— Messrs.  W. 
Kelly,  J.  Mihie,  W.  Clarkson,  H.  F.  Horan,  M.  Murphy, 
and  Charles  G.  Murphy. 


ss.  International  has  been  chartered  bv  the  International 
Ocean  Telegra]^  Company,  of  New  York,  to  repair  one  of 
the  Key  West-fiavana  cables,  belonging  to  that  company. 
The  India-Eubber,  Gutta-Percha,  and  Telegraph  Works 
Company  received  on  the  4th  inst.  a  telegram  from  Mr. 
Theophilus  Smith,  engineer-in-charge,  announcing  the  safe 
arrival  there  on  that  &y  of  the  InUrnationaL  Ail  well  on 
board.  The  International  will  start  at  once,  with  these 
repairs. 

Automatic  Telegraph. — Patent  No.  259,226,  filed  in 
the  United  States  of  America  Patent  Office,  November  8th, 
1881,  by  Gerritt  Smith  :— 

Brief. — ^When  a  perforation  of  the  transmitting-strip  is  under  the 
brash  the  larger  battery  is  short-circuited,  and  a  reoonl  is  made  at 
the  receiving-station  by  the  right-hand  i>en.  When  tins  short  circuit 
is  broken  the  larger  battery  oveipowers  the  smaUer,  and  a  record  is 
made  on  the  other  pen.  Any  polarised  receiving-instrument  may  be 
substituted  for  the  pen. 


Claim. — ^The  combination,  substantially  as  hereinbefore  set  forth,  of 
a  pattern-strip  having  a  single  line  of  perforations,  a  circuit-closer 
brought  into  action  by  each  perforation  in  said  line  in  succession,  two 
transmitting-batteries  of  unequal  and  contrary  electromotive  forces, 
and  a  receiving-instrument  which  responds  to  the  action  of  currents 
of  alternative  polarity. 


The  Electric  Lighting  Bill. — It  is  said  that  an  eflfort 
will  be  made  to  carry  the  Electric  Lighting  Bill  through 
Parliament  before  the  adjournment. 


Electric  Lamp.— Patent  No.  259,062,  filed  in  the 
United  States  of  America  Patent  Office,  February  11th, 
1882,  by  Charles  J.  Tan  Depoele  : — 


Claim. — 1.  In  an  electric  lamp,  the  combination  with  a  confining- 
globe,  a  holding  device,  and  conducting-wireB,  of  a  non-conducting 
medium  connected  with  the  wires,  and  provided  upon  its  surface  with 
small  particles  of  finely-divided  conducting  medium  secured  close 
together,  but  not  in  electrical  contact,  substantiaUy  as  described. 

2.  In  an  electric  lamp,  and  in  combination  with  the  terminals,  a,  a, 
conductors,  b,  b,  a  confining  globe,  and  a  suitable  support,  the  non- 
conducting medium,  o,  provi^d  with  small  particles  of  carbon  not  in 
electrical  contact,  substantially  as  described. 

3.  In  an  electric  lamp,  the  combination,  with  a  non-conducting 
medium  provided  supernciidly  with  small  particles  of  finely-divided 
conducting  materia  not  in  electrical  contact,  of  a  glass  globe  enclos- 
ing said  conducting  and  non-conducting  mediums,  and  from  which 
the  air  has  been  abstracted  and  replaced  by  some  non-supporting  gas, 
and  suitable  electrical  connections  leading  from  the  mediums  within 
the  globe,  substantially  as  described. 


Telegraph   Steamer    "International." — Since    the 
completion  of  the  Mexican  cablp^  extension  to  Oalveston,  the 


Safety  Device  for  Electric  Circuits.  —  Patent 
No.  259,616.  Piled  in  the  United  States  of  America 
Patent  Office,  January  5th,  1882,  by  Edward  Weston. 

^f^.— When  the  paraffin,  e,  melts  from  the  heat  of  the  resistance 
it  allows  the  springs,  e  and  e\  to  separate  and  break  the  circuit  before 
damage  is  done  to  the  instruments  m  line. 
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Claim. — 1,  The  ccnnbination,  with  an  eleotrio  dromt,  of  a  wire  or 
similar  conduotiiig  medium  of  higher  relative  renstanoe  than  the 
conductors  with  which  it  is  connected,  a  circuit  interrupter,  Mid  a 
mass  ol  fusible  material  surrounded  by  or  in  proximity  to  the  wire  of 
high  resistance,  and  arranged  to  maintain  the  continuity  of  the 
oixtmit  through  the  interrupter  until  softened  by  heat. 


2  In  a  safety  device  for  electric  circuits,  the  combination,  with-  a 
circuit  interrupter,  of  a  mass  of  highly  fusible  material  for  pre- 
venting the  same  from  acting,  and  a  resistance  wire  included  in  the 
circuit  with  the  interrupter,  and  in  proximity  to  the  fusible  material, 
substantially  as  set  forUi. 

3.  In  a  safety  device  for  electric  circuits,  the  combination  of 
springs,  c,  e ,  a  mass  of  fusible  material  for  maintaining  the  same  in 
contact,  and  a  resistance  wire  surrounding  the  fusible  material,  for 
the  purpose  set  forth. 

4.  The  rod,  e,  or  its  equivalent,  composed  of  a  non-oonductinff 
substance,  which  softens  at  a  low  temperature,  and  powdered  met^ 
for  rendering  the  same  a  better  conductor  of  heat. 


The  Institutiok  of  Civil  Engineers. — ^The  Council 
of  the  Institution  of  Civil  Engineers,  London,  have  awarded 
to  Mr.  Alan  Brebner,  junior,  B.  Sc.,  University  of  Edin- 
burgh, the  Miller  Scholarship  of  £40  yearly  for  three  years, 
for  a  paper  on  "New  Forms  of  Dioptric  Apparatus  for 
Electric  and  other  Flashing  Lights.** 


Notes  on  the  Law  and  PaA.CTiCE  Relating  to  Letters 
Patent  for  Inventions.— Our  readers  will  doubtless  re- 
member that  we  published  a  short  time  since  in  the  Elec- 
trical Review  a  series  of  articles  gn  the  above  subject  by 
Mr.  T.  J.  Handford.  These  have  now  been  reprinted  by 
that  gentleman  with  alterations  and  additions,  and  the 
complete  pamphlet  may  now  be  obtained  at  his  oflBce,  42, 
Southampton  Buildings,  Chancery  Lane. 


Electrical  Patents. — Daring  the  half  year  from  July 
to  December,  1881,  394  electricaf  patents  were  taken  out 
in  the  United  States  of  America  Patent  OflSce.  Of  these 
forty-eiffht  are  credited  to  T.  A.  Edison,  and  are  mostly 
assigned  to  the  Edison  Electric  Light  Company  of  New 
York.  

Another  Application  op  Electricity.— A  new  elec- 
trical instrument,  devised  by  Captain  M'Evoy,  is  likely  to 
be  of  considerable  value  in  submarine  operations,  such  as 
searching  for  torpedoes,  sunken  vessels,  lost  anchors,  &c., 
and  it  may  be  that  submarine  telegraph  cable  work  may  be 
aided  by  its  employment.  The  invention  is  based  on  the 
induction  balance  of  Professor  Hughes.  The  instrument 
is  so  arranged  that  when  let  down  by  means  of  a  cable  to 
the  bottom  of  the  ocean,  the  operator,  who  is  listening  to 
a  telephone,  hears  a  loud  noise  when  the  case  containing  the 
apparatus  is  brought  within  the  influence  of  the  submerged 
metallic  body. 

Accident  to  a  Telegraph  Lineman.  —  A  lineman 
named  Thomas  Gowrie,  in  the  employment  of  the  North 
British  Railway  Company,  met  with  an  accident  on  Saturday 
last,  while  repairing  a  wire  at  Abbeyhill  Station,  Edinburgh. 
When  Gowrie  was  on  the  top  of  a  pole  it  broke  at  the 
bottom,  causing  him  to  fall  to  the  ground,  whereby  he  sus- 
tained a  fracture  of  the  right  thigh. 


NEW  COMPANY  REGISTERED. 

J.  B.  Rogers  Electric  Light  and  Power  Company 

(Limited).— Capital,  £510,000,  divided  into  100,000  A  or 

10  per  cent,  cumulative  preference  shares  and  2,000  B  or 

deferred  shares  of  £5  each.    Objects  :  To  purchase  the 

letters   patent  of  Mr.  John    Banting   Rogers,  electrical 

oTtrrm^er,  of  47,  Holbom  Viaduct.    The  consideration  is 

0  cash,  the  2,000  deferred  shares  and  12,000  pre- 

hares,  such  ^ares  to  be  considered  as  fully  paid  up. 


The  plant,  stock-in-trade,  and  other  business  property  of 
the  vendor  will  be  purchased  by  the  company  for  £20,000. 
Signatories :  J.  T.  Levering,  77,  Gresham  Street,  1,000 
shares;  W.'Q.  Rawlinson,  134,  Cheapside,  100  sh^; 
T.  F.  Brooke,  157,  Richmond  Road,  Hackney,  20  shares; 
T.  E.  Nicholson,  Highgate,  40  shares ;  0.  W.  Harris,  14, 
Golden  Lane,  20  shares  ;  J.  J.  Molyneux,  Downs  Park  Road, 
Hackney,  20  shares ;  tf.  Chapman,  1,  Gresham  BuildiDgs, 
20  shares  ;  B.  Newstead,  100,  BucMngham  Road,  Soutbgate 
Road,  20  shares ;  Henry  Moore,  59,  Bishopsgate  Street 
Within,  100  shares.  The  signatories  elect  the  first  directors ; 
remuneration,  £2,000  per  annum.  Registered  5th  inst.  by 
West,  King  &  Adams,  66,  Cannon  Street. 


CITY  NOTES. 


Old  Bboad  SiBiia. 


THE  EASTERN  TELEGRAPH  COMPANY 
(LIMITED). 

The  report  statee  that  the  company's  revenue  for  the  six  months 
ended  31st  March,  1882,  amounted  to  £321,810  13b.  5d.,  from  which 
are  deducted  £75,140  198.  6d.  for  the  ordinary  expenses  and 
£40,269  13s%  2d.  for  expenditure  relating  to  repairs  of  cahles  daring 
the  half-year.  After  providing  £2,585  Is.  4d.  for  income  tax,  theie 
remains  a  balance  of  £203,814  19s.  6d.,  to  which  is  added 
£29,504  98.  6d.  brought  from  the  preceding  half-year,  making  a  total 
of  £233,309  Is.  From  this  amount  there  is  deducted  £22,726  9s.  2d. 
for  interest.on  debentures;  £20,559  Is.  3d.  for  dividend  to  Slst  Kareh, 
1882,  on  the-  preference  shares ;  and  £75,000  placed  to  the  general 
reserve  fund;  leaving  a  balance  of  £115,033  18s.  7d.  The  duwtore 
have,  during  the  half-year,  paid  an  interim  dividend  of  li  per  cent, 
on  the  ordixiary  shares  for  the  quarter  ending  December,  1881.  They 
now  reconunend  the  declaration  of  a  final  dividend  for  the  year 
_ended  31st  March,  1882,  of  2s.  6d.  per  share,  and  a  bonus  of  Is.  per 
share,  both  payable  on  the  14th  instant,  making,  with  the  three  previous 
payments  on  account,  a  total  distribution  for  the  year  of  b\  per  cent. 
on  the  ordinary  shades.  The  balance  of  £1,033  ISe.  7d.,  uiown  at 
the  foot  of  the  revenue  account,  is  proposed  to  be  carried  forward  to 
the  next  half-year.  The  g^eral  reserve  fund,  after  adding  the  in- 
terest received  during  the  half-year,  now  amounts  to  £443,5^  Is.  7d.; 
this,  with  the  speciafreeerves  stated  on  the  balance  sheet,  makes  the 
total  amount  of  reserves  £490,816  148.  6d.  The  revenue  includes 
£19,500  received  for  the  half-year  upon  the  oon^pany'e  shares  in  the 
Eastern  and  South  African  Telegraph  Company.  The  reserve  funds 
of  that  company  now  amount  to  £118,695  Os.  lid.,  and,  in  addition, 
the  sum  of  £37,537  lOs.  is  held  by  the  tmstees  of  the  sinking  fond 
for  redemption  of  debentures.  The  revenue  account  also  includes 
£2,600  dividend  for  the  half-year  on  the  shares  of  the  Black  Sea 
Telegn^h  Company,  belonging  to  this  company,  by  which  the  line 
is  worked  and  maintained  under  agreement. 

The  various  sections  of  the  company's  cables  are  in  good  working 
order,  with  the  exception  of  the  direct  Lisbon  line  and  the  1870 
Aden-Bombay  cable.  The  Lisbon  end  of  the  direct  cable  has  been 
recovered  and  buoyed,  but  the  operations  of  the  company's  ah^  <m 
the  northern  end  of  the  line  have  been  delayed  owing  to  the  con- 
tinuance of  very  rough  weather.  The  repairs  to  the  Aden-Bombay 
cable  have  been  deferred  during  the  prevalence  of  the  south-west 
monsoon.  Owing  to  the  disturbed  state  of  affairs  in  Egypt  the 
directors,  acting  in  accord  with  Her  3Cajesty'8  Government,  have 
made  arrangements  to  secure  telegraphic  comm\uucation  with  the 
fleet  at  Alexandria  in  case  the  connection  with  the  shore  shoold  be 
interrupted.  The  ss.  ChilUm  has  been  brought  from  her  station  in 
the  Bed  Sea  to  Alexandria,  and  is  now  there  m  readiness  for  further 
requirements. 

A  concession  has  been  Kranted  by  the  Emperor  of  Austria  for  the 
laving  of  a  submarine  telegraph  cable  between  Trieste  and  Corfu. 
The  cable  has  recently  been  laid  by  the  Teleg^raph  Construction  and 
Maintenance  Comjiany,  thus  placing  Austria,  Mung^ary,  and  the 
central  part  of  Europe  in  direct  submarine  telegraphic  oommunicatioa 
with  this  company's  cables  in  the  Mediterranean  and  Levant.  The 
concession  is  exclusive  for  twenty  years,  and  entitles  the  holders 
preferentially  to  the  transmission  of  all  official  messages  and  to  all 
private  messages  not  specially  directed  to  be  sent  by  anotiier  route. 
As  stated  at  the  last  ordinary  general  meeting,  the  Board  have  made 
arrangements  for  taking  over  the  line  and  oonoeaslon,  and  a  resolu- 
tion will  be  submitted  to  the  extraordinaiy  meeting  empowering  the 
directors  to  do  so  at  a  price  not  exceeding  £67,000. 

The  directors  have  concluded  an  arrangement  with  the  Turldflh 
Government  for  the  re-establishment  of  the  connection,  by  telegnph 
cable,  between  Malta  and  the  Begency  of  Tripoli,  a  distance  of  220 
miles.  The  cost  will' be  about  £25,000.  ^A  resolution  will  be  sub- 
mitted to  the  extraordinary  meeting  approving  the  airangement. 

On  Thursday  last  the  twentieth  half-yearly  general  meetiag  of 
the  above  company  was  held  in  the  City  Terminua  Hotel,  Cannon 
Street,  John  Pender,  Esq.,  M.P.,  chairman  of  the  company,  presidmg. 
There  was  a  large  attendance  of  shareholders. 

The  Secretary,  Mr.  G^eorge  Draper,  having  read  the  notice  am- 
vening  the  meeting,  and  the  miuutes  of  last  meeting  having  likewise 
been  read  and  approved,  the  report  was  taken  as  read,  after  which. 

The  Chairman  said  that  he  should  as  usual  refer  to  some  items  in 
the  report,  so  that  they  might  have  a  more  correct  id^  of  the  working 
of  their  system  during  the  past  six  months.  Various  items  of  the 
report  were  then  (cone  over  m  detail.    He  was  sorry,  he    ^  that 
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during  the  year  such  a  htrge  sum  had  been  neoessarily  spent  for 
repiurs  to  cables.  That  expenditure  had  amounted  to  £40,269, 
a«  against  £29,942  for  the  previous  year.  He  could  hardly  think 
that  much  exception  could  be  taken  to  expenditure  which  was  pre- 
•enring  their  system  in  such  a  thoroughly  efficient  state.  The  in- 
crease of  ez]penditure  on  salaries  and  wages  f  amounting  to  £5,382) 
had  been  owmg  to  increased  grants  made  to  tne  principal  clerks  and 
offip^ns  of  the  company,  in  accordance  with  a  previous  resolution, 
that  so  soon  as  the  traffic  reached  half  a  million  such  increase 
would  be  granted.  The  travelling  expenses  had  also  been  heavy, 
owing  to  the  fact  that  a  large  number  of  their  staff  had  now 
become  entitled  to  leave  of  absenoe  after  periods  of  five  or  six 
years'  foreign  service.  After  commenting  on  other  of  the  sub- 
ordinate details,  the  Chairman  said  that  having  made  those 
remarks  on  particular  points  of  the  report,  he  thought  he  might 
make  a  few  general  remarics  which  would  be  interesting  to  the  shc^- 
holders.  He  continued :  The  first  is  as  to  the  state  of  ^ur  cablra. 
WeH7  during  the  last  year  we  have  had  more  than  an  ordinary 
amount  of  repairs  to  make,  more  partlcnlarly  in  the  Bay  of  Biscay. 
We  have  had  two  steamers  at  woric  there,  and  it  is,  perhaps,  the 
most  prolonged  repairs  we  have  yet  entered  upon.  But  reading  as  I 
have,  morning  after  morning,  that  the  ships  were  obliged  to  run  into 
harbour  on  account  of  the  weather,  I  impute  to  uie  rough  and 
continuously  bad  weather,  the  cause  of  tiie  delay  incurred  in 
carrying  out  these  repairs.  We  have  received  a  communication 
only  this  morning  from  "the  captain  of  the  John  Fender ^  which 
is  very  satisfactory  as  far  as  it  goes,  though  it  would  have 
been  much  more  satisfactory  had  it  announced  that  the  cable 
had  been  repaired.  However,  he  states  that  they  are  in  harbour  now 
through  stress  of  weather,  "but  on  the  next  occasion  I  propose 
grappling  in  2,500  fathoms  of  water,  over  a  splendid  bottom ;  and, 
weather  and  sea  permitting,  I  have  every  hope  of  being  able  to  com- 

flete  the  repairs,  as  the  cable  is  apparently  in  go(3  condition." 
may  tell  you  that  last  week  they  had  the  cable  on  board  the 
vessel  from  2,164  fathoms  of  water,  but  the  ship  lurched  tmd  the 
cable  went   over.    That  was  an  accident  that  will  occur,   but  it 
shows  you,  gentlemen,  that  we  can  reaUy  grapple  a  cable ;  and  a 
thing  is  not  lost  if  you  know  how  to  find  it.     rfow,  gentlemen,  I 
hope  any  morning  now,  as  we  are  likely  to  have  finer  weather,  to 
hear  news  that  the  cable  has  been  repaired.     The  next  remark  I  have 
to  make  is  as  to  the  state  of  our  cables  in  the  Red  Sea.     We  had 
two  faults  there  in  the  Bombay  cable.    We  have  repaired  one  cable, 
the  other  fault  we  were  going  on  to  repair,  but  it  so  happened  that 
at^  that    moment  the  state    of    affairs  in  Egypt  necessitated  the 
brin^g   our    steamer    Chiltern,  which    generally   is    occupied  in 
repairs  of  that  nature,  to  Alexandria ;  and  I  think  that  those  who 
are  watching  the  state  of  affairs  in  Egypt  will  observe  that  the 
Chiltern  has  done  a  very  great  deal  of  good  work  (hear,  hear).    We 
may  congratulate  ourselves  that  without  the  Chiltern  you  would  not 
have  the  same  amount  of  news,  and  the  Government  would,  pot  have 
been  able  to  guide  and  direct  affairs  as  they  have  done,  had  it  not 
been  through  the  Eastern  Telegfraph  system.    The  Chiltern^  I  may 
say,  we  have  placed  under  the  orders  of  Sir  Beauchamp  Seymour, 
the  British  Adiniral,  and  she  is  now  still  doing  good  work,  but  I 
am    sorry    to    say   that   the    state   of    things  in    Alexandria  has 
interrupted    our   system    across    the    isthmus.      Yesterday    morn- 
ing that  interruption  took  place ;  but   you  need  not  bo  alarmed, 
bc^oause,  from  the  foresight  of  your  directors,  we   entered  into  a 
joint-purse  arrangement  some  few  years  ago  with  the  Indo-European 
Company  that  wm  carry  us  on  tiU  our  connection  with  the  East  is 
re-established.    I  believe  that  the  result  of  this  crisis  will  be  in  all 
probabili^  to  give  us  increased  security  in  our  connection  with  the 
East.  ^  After  stating  that  the  Lipari  cable  was  in  the  most  satisfactory 
condition,  Mr.  Pender  said :  There  is  another  point  to  whidi  I  desire 
to  draw  attention,  that  is  the  TVieste-Corfu  cable.  We  have  made  such 
arraiigements  in  connection  with  that  cable  as  will  be' brought  before 
you  to-day  by  a  resolution,  to  secure  an  incorx>oration  of  it  with  our 
system,  which^  I  may  say,  is  very  important  for  us,  looking  to  the 
great  number  of  tdegraphs  which  we  have  got  in  the  Levant,  that 
we  should  hold  anyjiew  works  of  this  kind  m  our  own  hands.    At 
the  extraordinary  meeting,  therefore,  a  resolution  will  be  put  to  you 
— which  I  hope  you  will  approve — which  will  enable  us  to  secure  the 
Trieste-Corfu    Egyptian   cable    for    ourselves.      There  is    another 
concession  to  which  I  would  also    draw    attention,   and    that    is 
the    Tripoli  concession.      That   was   one  of    the   first  cables  laid 
from    Malta    to    Tripoli,   and   it    was  laid  much    upon   its    own 
merits.     In  other  words,  certain  traffic  was  likely  to  be  secured  so  as 
to  secure  a  fair  return  upon  it.    That  cable  was  abandoned ;  it  broke ; 
and  in  those  days^the  company  was  not  rich  enough  to  restore  it. 
Time  passed  on,  and  I  think  one  ot^two  figTjres  will  justify  you  in 
thinking  we  are  right  in  looking  after  this  Tripoli -Malta  concession 
once   more.      The  exports  in   1868  from  Tripoli  were  £106,080; 
in  1878,  they  were  £477,034;  the  imports  in  1868  were  £83,325; 
in  1878,  £355,220.    As  to  the  ^pping  arrivals,  in  1868  they  were 
262  ;  in  1878,  858.     The  tonnage  of  arrivals  in  1868  being  21,800  ; 
in  1878,  105,272.     The  departures  in  1868  vrere  269;   in  1878,  824, 
the  tonnage  of  which  was  in  1868,  21,919 ;    in  1878,  149,351  tons. 
Looking  to  this  trade  then,  wo  are  now  likely  to  secure  a  very  con- 
siderable return  upon  our  outlay.     We  have  been  fortunate  also  in 
securing  from  the  Porte  a  renewal  of  the  concession,  giving  the 
Malta-Tripoli  cable  entirely  into  our  own  hands.    This  ooncession, 
then,   is  a  very  important  one,  and  a  resolution  in  regard  to  it 
will  be  put  before  you.    Now,  as  to  that  very  important  question, 
tho  finances  of  the  company,  our  debentures  now  are  £882,000, 
partly  in  six  per  cents,  and  partly  fives.    We  think  that  our  property 
has  now  taken  such  a  position  m  the  market  that  we  shall  bo  able 
to  float  debenture  stocx  at  four  per  cent.,  so  as  to  enable  us  to  pay 
off  the  whole  of  our  present  debentures  (hear,  hear).    A  specLil 
resolution  on  the  subject  will  also  be  brought  before  you,  and  we  are 
going  to  ask  you  to  sanction  our  issuing  of  debentures  at  four  per 
oent.    It  is  with  a  view  to  take  a  higher  financial  position,  which. 


I  think,  we  are  fairly  entitled  to.  We  have  other  schemes,  I  may 
say,  before  us,  which  we  may  bring  before  you  later.  This  only  I 
wish  you  to  understand,  and  it  is  a  question  of  the  progress  of  tele- 
graphy. Telegraphs,  I  believe,  must  be  laid  to  many  other  countries 
tiian  those  to  which  they  are  now  laid,  espeoialh'  in  our  Indian  and 
Colonial  Empires.  A  demand  for  ielegrrapoB  will  oome,  and  I  simply 
wish  you  to  understand  that  this  company  will  not  be  behind  the 
demand  when  it  does  come.  The  Chairman  concluded  his  speech  by 
moving  the  adoption  of  the  report,  and  reoommendiug  a  declaration 
of  a  final  dividend  for  the  year  ending  Slst  March  last  of  2s.  6d.  per 
share  and  a  bonus  of  Is.  per  share,  making  a  total  distribution  for 
theyear  of  b\  per  oent.  on  the  ordinuary  shares. 

The  Marquis  of  Tweeddale  seconded  the  motion. 

Mr.  Stok^,  after  congratulating  the  meeting  on  the  very  favour- 
able report  which  had  been  presented  to  them,  ai^  with  the  sati^actory 
progress  of  their  business  generally,  asked  what  the  Board  oon- 
sMered  a  fair  and  reasonable  sum  to  put  to  the  reserve  fund  ?  It  was 
now  nearly  half  a  million,  and  ho  would  like  to  know  to  what 
figure  t^ey  wished  to  oany  it. 

Mr.  Rixon  stated  that  he  had  only  recently  returned  from  the  East, 
and  he  could  assure  the  meeting  that,  for  good  order,  management, 
and  respectability,  he  had  found  no  better  class  of  men  anywhere 
than  the  servants  of  the  company  there.  He  thought  that  the 
Board  had  earned  the  thanks  both  of  the  commeroial  future  of  the 
community  and  the  public  generally  for  the  highly  efficient  state 
of  their  officers  and  staff. 

Mr.  Nicolson  would  like  to  know  the  latest  information  in  regard 
to  their  interests  in  Alexandria.  He  believed  that  the  position  of 
the  Chiltern  at  this  crisis  would  show  that  their  directors  and  thdr 
whole  staff  had  had  throughout  only  one  thing  in  view,  and  that  was 
the  interests  of  Englishmen  and  of  the  country  at  large. 

Ifr.  George  Hurst  said  that  their  half  million  of  reserve  was  cer- 
tainly large,  but  at  the  same  time  he  did  not  think  it  was  so  large  aa 
they  should  aim  at  obtaining.  The  security  and  safety  of  an  institu- 
tion like  theirs  required  something  very  considerable  to  fall  back 
upon.  They  must  remember  that  the  capital  was  4^  millions, 
and  accidents  might  occur  which  would  render  a  largfe  reserve  fund 
indispensable  to  f  idl  back  upon.  Their  position  at  &e  present  time 
was  such,  that  under  g^ood  management,  like  that^  of  their  existing 
board,  their  property  was  safe  and  secure  as  possible ;  their  shares 
were  almost  equal  to  money  in  the  funds,  with  the  advantage  of 
a  better  dividend.  They  uiould  do  everything  in  their  power  to 
strengthen  their  position,  strong  though  it  was,  and  if  omy  in  the 
course  of  a  year  or  two  they  could  get  another  half  per  cent,  in  dividend, 
nothing  would  be  more  satisfactory  than  the  company's  position. 

Mr.  Munro  thought  that  there  should  be  some  expression  on  the 
part  of  the  meeting  of  its  sense  of  the  efforts  made  by  the  staff  at 
Alexandria  during  the  present  crisis.  Some  expression  of  that  sort 
would  encourage  uieir  etnploi/es  in  their  situation  in  such  a  post  of 
dangei'  as  many  of  them  then  occupied.  Soldiers  and  seamen  who 
occupied  such  positions  were  made  to  feel  by  the  notice  they  attracted 
that  they  were  really  acting  a  patriotic  part;  telegraph  clerks,  while 
doing  their  duty  in  quite  as  efficient  a  manner,  were  perhaps  lees 
the  objects  of  observation,  and  he  thought  some  expression  of  the 
satisfaction  with  which  this  company  regarded  the  conduct  of  its 
staff  during  -the  late  crisis  would  .be  duly  appreciated,  and  would  be 
no  more  than  what  the  Board  might  gracefully  do  (hear,  hear). 

Mr.  Newton  asked  whether  the  report  was  true  that  one  of  their 

Srindpal  officers  had  been  slaughtered  in  the  atrocities  of  the  previous 
ay  at  Alexandria  P 

The  Chairman,  in  replying  to  the  various  questions,  said  that  he 
could  not  give  a  direct  answer  to  Mr.  Stokes's  query  with  regard 
to  the  maximum  of  the  reserve  fund.  It  was  meet  desirable,  looking 
to  -tiieir  capital,  which  taking  their  ordinary  shares  and  their 
debentures  together,  amounted  to  five  and  a  half  millions,  that  they 
should  have  a  very  considerably  larger  reserve  fund  than  they  had  i^ 
the  present  time.  They  had  got  a  very  handsome  sum,  it  was  true ; 
but  when  they  spoke  of  haSf  a  miUion,  they  must  speak  of  the 
five  and  a  half  millions,  too,  which  was  spread  over  16,000  miles  of 
cables.  Consequently,  he  Uiought  they  ought  to  be  satisfied  with  a 
comparatively  moderate  dividend  until  their  reserve  was  very  con- 
siderably augmented.  It  was  a  very  handsome  sum  they  were 
putting  by  this  year — £75,000 — but  he  nad  stated  at  former  meetings 
that  they  ought  to  aim  at  a  yearly  addition  of  £100,000.  Beside, 
in  increasing  their  reserve  fund,  if  they  did  not  get  their  money  in 
dividends  they  got  it  in  other  forms.  A  stable  reserve  fund  always 
attracted  investments,  and  so  their  shares  rose  in  the  market.  When 
they  were  adding  £100,000  a-year  to  their  reserve,  he  should 
be  ready  then  to  support  any  gentlemen  who  would  then  pro- 
pose an  increased  dividend  for  the  shareholders.  With  regard 
to  Mr.  Rixon' s  remarks  upon  the  efficiency  of  the  staff,  he 
believed  they  were  thoroughly  well  deserved.  The  First  Lord 
of  the  Admiralty  under  the  last  administration  of  this  country, 
Mr.  W.  H.  Smith,  had  told  him  that  he  never  felt  prouder 
of  his  country  than  when,  on  a  visit  to  the  East,  he  had  inspected  some 
of  the  Eastern  Telegraph  Company's  stations,  the  tidiness,  neatness, 
and  business-like  arrangements  of  the  offices,  and  the  smartness  of 
the  young  men  there  employed  had  given  him  such  a  high  impression 
of  the  quality  and  manner  of  the  work  done.  He  himself  (the  Chair- 
man) had  never  been  more  pleased  than  when,  two  days  ago,  the  present 
First  Lord  of  the  Admiralty,  who  was  one  of  the  first  men  of  business 
not  only  in  the  Cabinet  but  in  the  country, — he  had  that  old  business 
blood  of  the  Baringfs  in  him — ^had  told  him  the  pride  he  felt  ai  an 
Englishman  at  reading  of  how  the  Chiltern  had  tne  other  morning 
pidied  up  a  cable  and  re-established  their  connection  in  the 
short  time  of  two  hours.  As  to  another  questi<Mi  put,  he 
was  sorry  to  say  that  they  had  that  morning  received  a  telegram 
stating  that  a  young  fellow — a  Frenchman — all  honour  to  him 
for  it ! — had  stuck  to  his  post  in  their  offices  at  Alexandria  till 
its  destruction  took  place,  and  he  himself  was  murdered.  It  was  a 
paiof  ul  story  to  tell,  but  one  of  those  incidents  that  all  wars  carried 
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in  their  train.  The  board  would  certainly  reoognise  the  extraor- 
dinary devotion  whioh  the  staff  generallj  had  ^own  to  the 
interests  of  the  company  during  the  present  critical  period  in  the 
East.  Mr.  Pender,  in  oonduding  his  remarks,  stated  that  he  belieyed 
that  the  result  of  Uie  present  crisis  in  the  East,  would  be  to  secure  for 
England  a  permanent  highway  to  her  Indian  and  Ck)lonial  pos- 
aessions;  and  if  that  were  the  case  they  would  require  a  more 
widely  extended  system  of  telegraphic  communication. 

Mr.  Newton  asked  whether  on  the  Eastern  Company's  Telegraphic 
arstem  there  was  at  present  any  means  of  communicating  ^tween 
Suez  and  Port  Said  ? 

The  Chairman  replied  that  before  long  a  connection  between  these 
places  would  be  made  on  their  ^rstem.  It  might  hare  been  done 
oefore  this  time,  but  (Government  cQd  not  always  move  fast,  owing  to 
the  routine  of  a  departmental  system.  He  might  remark,  when  sp^ik- 
ing  of  the  East,  that  the  Egyptian  stock,  in  which  they  had  invested 
a  good  deal  of  their  reserve  fund,  they  had  sold  at  9  If  some  time 
ago,  though  he  did  not  believe  that  there  was  any  fear  of  that  stock 
beinR  permanently  depreciated.  Egypt,  no  doubt,  would  pay  her 
dividends;  but,  as  the  Board  loo£id  forward,  the^  thougnt  they 
would  hardhr  be  justified  in  retaining  the  stock  which  they  held  in 
the  face  of  future  troubles. 

After  a  few  remarks  from  Lord  Alfred  Paget  as  to  the  efficiency  of 
the  staff,  which  he  had  observed  at  Chios, 

The  Chairman  put  the  resolution  for  the  adoption  of  the  report 
and  the  declaration  of  the  dividend  to  the  meeting,  and  it  was  carried 
unanimously. 

The  Chainnan  then  announced  that  the  next  resolution,  which  had 
just  been  drafted,  was  *'That  this  meeting  desires  to  record  its 
thanks  to  the  staff  of  the  company  for  their  services  during  the  past 
year,  and  to  declare  its  high  appreciation  of  the  great  labour  and 
anxiety  which  the  company's  officers  have  recently  undergone,  and 
of  the  zealous  and  emcient  manner  in  whioh  they  have  performed 
their  duties  under  most  trying  and  diffioult  circumstances.'' 

The  resolution  was  secondedby Mr.  Munro,  and  carried  unanimously. 

The  Chainnan  announced  tluit  that  concluded  the  business  of  the 
ordinary  meeting. 

Immediately  on  the  dose  of  the  ordinary  meeting  an  extraordinary 
g^eral  meetmg  was  held  to  consider  resolutions  sanctioning  the 
acquisition  by  Qie  company  of  the  Trieste-Corfu  Telegraph  Cable 
and  Concession,  and  the  laying  of  a  cable  between  Malta  ana  Tripoli, 
and  also  authorising  the  creation  and  issue  of  mortgage  debenture 
stock  of  the  oom|>anv  to  an  amount  not  exceeding  one-third  of  the 
paid-up  share  capital  for  the  time  being  for  redemption  of  deben- 
tures and  other  purposes,  and  regulating  its  transfer  and  the  powers 
of  the  company  in  relation  to  purchasing  and  dealing  with  it. 

The  Chairman  said  that  the  first  resolution  he  h^  to  submit  was 
that  the  Board  be  and  are  hereby  auUiorised  to  purchase  and  take 
over  the  concession  from  the  Austrian  Government,  dated  August  19th, 
1881,  referred  to  in  the  directors'  report,  dated  July  3rd,  18S2,  for 
the  establishment  of  a  submarine  telegraph  cable  connecting  Trieste 
and  Corfu,  and  a  cable  recently  laid  in  pursuance  thereof  at  a  total 
cost  not  exceeding  £67,000. 

Sir  James  Anderson  seconded  the  resolution,  which  was  carried 
unanimously. 

The  Chairman  said  that  the  next  resolution  was  that  the  meeting 
approves  of  the  proposal  of  the  Board  to  lay  a  new  cable  between 
Malta  and  Tripoli,  as  mentioned  in  the  directors'  leport.  He  might 
just  sav  that  they  had  a  certain  amount  of  spare  cable  which  they 
generally  kept  in  reserve,  and  that  they  intended  to  utiliete  for  this 
Tripoli  cable,  so  that  the  cost  of  the  whole  would  be  comparatively 
small,  and  at  the  same  time  they  might  see  from  the  figures  he  had 
given  they  might  expect  a  yerr  considerable  result  from  the  estab- 
lishment of  the  line  of  communication. 

The  Marquis  of  Tweeddale  seconded  the  motion,  which  was  car- 
ried unanimously. 

Mr.  Birt,  the  solicitor  to  the  company,  then  read  a  special  resolu- 
tion, which  was  as  follows  :~<<  Resolved  (A),  That  the  boi^  of 
directors  be  and  are  authorised  from  time  to  time  to  create 
and  issue  mortgage  debenture  stock  of  the  company  to  an  amoimt 
not  exceeding  one-third  of  the  share-capital  of  the  company  for 
the  time  being,  issued  and  paid  up,  upon  the  terms  that  the 
aggregate  amount  of  the  said  stock  for  the  time  being,  in 
issue  and  the  interest  thereon  shall  rank  pari  passu  as  a 
first  charge  on  the  undertaking  and  revenue  of  ^e  com- 
pany, the  stock  to  be  issued  at  such  times  and  in  such  amounts, 
and  on  such  terms  and  conditions  as  the  Board  may  from 
time  to  time  determine ;  for  the  purpose  of  redeeming  by  exchange  or 
otherwise,  the  outstanding  debentures  of  the  company,  and  any  other 
purpose  to  whioh  the  capital  of  this  company  may  be  lawfully  applic- 
able." '*  (B).  That  the  Board  be  and  are  hereW  authorised  to  make 
sooh  provision  as  they  may  think  fit  for  the  registration  and  transfer 
of  mortgage  debenture  stock,  and  for  the  &livery  of  certificates 
thereof,  and  for  the  issue  of  stock  warrants  to  bearer,  transferable  by 
delivery,  and  of  interest  coupons  attached  to  such  certificates  or 
warrants,  or  otherwise,  and  for  the  conversion  of  warrants  to 
bearer  into  registered  stock,  and  of  registered  stock  into  warrants 
to  bearer,  and  generally  as  to  the  form  and  incidence  of  all 
doeoments  relating  to  the  said  stock,  so  that  no  holding  of  such 
stock    be    inconsistent    with    paragraph   A    of    this    resolution. 

*'  (C.)  That  the  board  be  and  hereby  are  authorised  from  time  to 

time  to  purchase  in  the  market,  hold,  and  deal  with,  any  amounts  of 

such  mortgage   debenture  stock  for  the  purposes  of   any  reserve 

fund  or  investments  of  the  company,  ana  wiUi  the  sanction  of  a 

general  meeting  to  applv  other  monevs  of   the  company  to  the 

purchase  in  the  market  of  any  such  stock  for  cancellation,  and  with 

the  like  sanction  afterwards  to  re-issue  mortgage  debenture  stock  in 

lieu  of  all  or  any  of  the  said  stock  so  canceUed,  provided  all  of  the 

— -'^nnts  of  mortffage  debenture  stock  issued  and  outstanding  should 

Tceed  the  limit  prescribed  in  paragraph  (A)  of  the  resolutions.' ' 

lutions  having  been  put  by  the  Chainnan,  the  Maxquis  of 

"^  seoonded  the  motioD  for  their  adoption. 


Mr.  Marks  said  that  before  these  resolutions  were  oanied  he  ^osLf 
like  to  know  whether  they  were  really  necessarv.  He  saw  no  li- 
vantage  in  issuing  bonds  at  4  per  cent,  and  purchasing  stock  si  lb 
same  rate  of  interest.  The  credit  of  the  company  was  gooi  b2 
he  thought  they  coiddpay  off  these  debenture  bonds  with  suphi 
profiteer  the  year.  H!e  could  see  no  benefit  at  all  in  the  pRfwrf  i 
issue. 

Mr.  W.  Griffiths  said  that  the  distinction  between  floating  cspctil 
and  income  was  so  marked  that,  unless  they  had  a  very  large  ». 
come,  it  was  a  mistake  to  lower  dividends  in  order  to  pay  bui 
a  certain  portion  of  the  capital.  He  hoped  the  Board  vmU 
be  supported  in  their  proposaL  There  was  no  doubt  that  & 
present  state  of  the  company  was  somewhat  critical ;  and  to 
must  congratulate  themselves  that  they  had  a  Board  viaa 
possessed  so  much  energy,  fortitude,  and  foresiglit.  He  w» 
very  glad  indeed  when  he  heard  that  they  had  entered  into  i 
joint-purse  agreement  which  enabled  them  to  carry  on  bosiaev  n 
the  £^t  independent  of  the  political  crisis  then  existittg.  T^ 
resolution  read  by  the  solicitor  somewhat  differed  from  the  ten  bad 
down  in  the  report.  The  report  spoke  merely  of  the  debenture  stoi 
He  would  make  a  suggestion  that  it  would  be  wise  in  the  inleiwti  i 
the  company  generally  that  they  should  not  confine  thfmsrfwi  t 
debenture  sto&,  but  aJlow  any  person  who  wanted  debentuxe  bos^ 
to  have  these  instead  of  stock. 

Mr.  Birt  said  that  Mr.  Griffiths  might  take  it  from  him  tkst  ^ 
proposal  did  not  applv  to  anjrthing  but  stock  and  warrants  to  beinr 

Mr.  Griffiths  would  still  press  his  suggestion.  He  thooght  tbtt  c 
option  between  debenture  stock  and  bonds  would  be  popular  witiktt 
public,  and  would  conduce  to  the  interest  of  the  company. 

Mr.  Newton  thought  the  shareholders  ought  to  be  cangnta^tui 
on  the  fact  that  it  had  been  determined  to  issue  4  per  oeni.  A^s. 
though  it  was  somewhat  shaking  the  position  of  those  who  k«i « 
per  cent,  debentures.  It  wouM  diake  their  position*  becssMtk 
!Board  could  then  mortgage  the  property  which  the  holdeiis  of  t^ 
debentures  looked  to  as  their  security.  But  the  advantages  cf  tk: 
issue  in  otiier  ways  would  be  so  great  that  if  it  were  done  thtor  teir^ 
graphic  property  would  become  a  substantially  secure  inreatBes:-. 
investors  generally. 

Mr.  George  Hurst  would  support  the  views  of  the  diz^ecton  k*^ 
subject,  l^ere  was  one  great  advantage  in  having  debentuiv  i*£^ 
than  fixed  stock,  and  that  was  that  debentures  could  from  tim  ^ 
time  be  paid  off  as  a  company  increased  in  prosperity  ;  and  b»  L: 
trust  that  in  the  course  of  a  few  years  the  debentnre  stock  wooE  )t 
really  cleared  off  as  well  as  their  reserve  fund  greatly  increased.  £ 
would  not  mix  up  the  reserve  fund  with  the  debenture  sto^  be 
keep  the  former  to  relieve  them  in  any  great  emergency.  'Dxj  cc:^ 
not  do  better  thui  pass  the  resolution  submitted  to  th^n. 

The  Chairman  said  that  they  had  considered  this  anestion  &iE 
carefully  during  the  last  two  or  three  months,  ana  they  nSr 
did  think  that  the  proposed  issue  was  the  best  ooirrse  to  ad  f 
If  they  could  fioat  that  issue  they  would  be  borrowing  at  4  per  a« 
to  pay  off  debentures  at  5. 

After  a  few  remarks  from  Mr.  Birt  in  further  advocacj  of  t3i»  ^ 
posed  course,  the  resolutions  were  put  to  the  meeting  and  cazi» 
unanimously. 

Mr.  Newton  moved  a  vote  of  thanks  to  the  ohairman  aai  ^ 
board  of  directors  for  their  efficient  management  of  the  said  a» 
pany's  affairs,  and  he  did  so,  though  they  bu  knew  that  be  had  bK 
a  severe  critic  of  the  board's  procedure  from  the  very  coauaca^B.:: 
of  the  company. 

Mr.  Stokes  seconded  the  motion,  which  was  put  to  the  atfr=; 
and  carried  by  acclamation. 

The  Chairman  briefly  expressed  his  thanks  on  behatf  of  his  «^ 
leagues  and  himself,  and  the  proceedings  terminated. 

INDIAN  AND  ORIENTAL  ELBOTRICAL  STOKAG! 
AND  WORKS  COMPANY  (LIMITED). 

A  OBNEBAL  statutory  meeting  of  the  above  company  was  held  at  '^ 
Cannon  Street  Hotel  on  Tuesday,  the  11th  inst.,  Mr.  BmBStX'W^ 
M.P.,  in  the  chair.  The  secretary,  Mr.  H.  Qeland  Heynsrood,  have; 
read  the  notice  convening  the  meeting, 

Hie  Chairman  said :   Gentiemen,  you  are  aware  that  br  Ad  : 
Parliament  a  companv  must  needs  meet  within  three  inantas  ci  a 
allotment,  and  therefore  this  statutory  meeting  has  been  called,   b 
an  ordinary  way  I  think  it  is  best  to  say  next  to  tio»Kfwy  o^  m^ 
occasions  as  these.    I  will  merely  say  that  the  allotment  ofUke  ahc^ 
has  been  made,  and  we  have  the  pleasure  of  telling  roa  that  all  *-< 
shares  were  allotted,  and  that  the  applications  considerably  exee*** 
the  amount  registered  to  be  allottea.    But  what  I  reany  wish  «e  «> 
to  you  to-day  is  regarding  something  whioh  has  himpoied  siaot  :> 
allotment  of  shares,  something  that  I  believe  will  be  Teiy  aaadl  - 
the  companv*s  advantage.    You  have  probably  heard,  or  ma^  h*"- 
seen  it  m  the  newspapers,  that  an  arrangement  has  been  mk^  "7 
the  Electrical  Power  Storage  Company  with  the  Faure  Ooaapasij     '' 
is  concerning  this  that  I  have  to  say  a  few  words.     In  oar*p*^ 
pectus  we  put  forward  what  we  considered  a  very  imnortaat  qtietfi- 
m  buying  patents— that  we  had  a  guarantee  from  the  -rptiffaira  t^ 
our  patents  would  stand.    The  only  real  fear  we  had  was  as  renx^ 
any  possible  infringement  of  our  patents  by  the  Faure  acctoBjoLkt  1 
and  therefore  we  demanded  from  the  Storage  Company,  w^o  v^i 
the  vendors,  that  our  patents  should  stand.     We  had  no  doulyt  ae-i 
the  superiority  of  our  batteries  over  those  of  the  Fknre  aoennuil^J 
but  we  had  a  fear  that  those  batteries — SeUon-yolckmstf-  ^rattn^J 
might  possibly  have  some  infringement.    They  were  well  adTJais.*^  | 
there   was  no   infringement,    but   stiU,   there  might  be, 
made  it  a  sins  qud  non  that  we  should  have  a  gnarmii^^|^„    .-r^ 
scientific  opinions  we  had  regarding  our  own  batteriegj,g.  lajg  ■!■! 
satisfactory,   especially   that   of   Mr.    Cromwell   VarV^i^^  w^r*^ 
well  known  in  the  electrical  world,  who,  to  use  his  o^  ^atofp  Hr—  ^ 
'*  It  is  a  wonderful  battery** ;  and  I  believe  that  the  ^ ^  |^  ,,_  ^^^  ^ 
out  that  the  Sellon-Volokniar  battery  is  a  wondeifaVoQ,  itea»  M      1 

-ony,  be     aai.  s-i 
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WWL6,  however,  a  riral  in  the  field,  that  of  the  Faure  aooumnlator.    We 
bad  no  guarantee  aa  to  that — as  to  our  companj  haying  no  riyaLi.    All 
that  the  vendors  guaranteed  was  that  the  patents  were  valid.    Shortly 
after  the  allotment  we  heard  that  litigation  was  threatened  between 
the  Faure  Company  and  the  Electri^  Storage  Company.    After  a 
time  we  further  heard  that  these  two  companies  nreferred  peace 
to  -war.    I  am  not  going  into  the  question  as  to  we  arrangement 
made   between  these  two  companies.    That  is  no  affair  of   ours; 
whether  it  was  wise  or  unwise  is  no  matter  to  us.    What  were  the 
details  of  that  arrangement  is  really  immaterial  to  us.    All  that  we 
need  to  know  is  that  an  arrangement  was  made  between  these  two 
companies  that  they  should  work  tog^ether ;  but  there  was  a  question 
which  was  very  important  to  us.    Did  this  arrangement  between  the 
two  companies  have  any  effect  on  our  company?    Now  it  came  to  pass 
that  the  Storage  Company,  who  had  guaranteed  the  validity  of  our 
patents,  had  now  become  the  possessors  of  the  Faure  patents  and  the 
patent  rights  of  the  Faure  accumulator,  as  regarded  practically  the 
whole  world,  but  at  all  events — I  only  speak  of  the  part  which  belongs 
to  us — of  India  and  the  East.    This  being  the  case,  we  felt  it  incum- 
bent upon  us  to  enter  into  ne^tiations  with  what  I  may  call  the 
parent  company.    Those  negotiations  were  chiefly  carried  on  through 
Mr.   Sellon,  the  gentleman  whose  name  stands  at  the  head  of  our 
patents — SeUon-volckmar  battery.    I  assure  you  that  such  negotia- 
tions were  carried  on  in  a  manner  of  great  fairness  and  uprightness. 
Any  one  who  knows  Mr.  Sellon,  knows  that  in  dealing  with  him  tou 
are  dealing  with  a  man  not  only  of  remarkable  cleverness,  not  only  a 
great  inventor,  but  a  gentleman  of  remarkably  upright  and  straignt. 
forward  character,  therefore  in  dealing  with  bim  J  felt  that  I  was 
secure  in  dealing  with  one  who  would  treat  this  company  fairly.    I 
[nay  say  more,  that  though  these  negotiations  were  carried  on  chiefly 
thnmgn  Mr.  Sellon  himself,  the  Electrical  Storage  Company  met  our 
company  in  an  extremely  honourable  and  more  than  conciliating 
manner.     They  met  us  in  a  way  which  I  can  only  characterise  as 
wishing  to  treat  us  with  the  favour  that.a  father  might  treat  his  eldest 
son.  They  had  taken  great  interest  in  the  formation  of  this  company, 
and  they  had  a  full  belief  in  this  company,  as  I  will  show  you  in  a 
few  moments,  and  therefore  were  determined  to  ascertain  to  a  certain 
3xtent  what  might  have  been  their  rights,  and  to  pass  over  to  this 
company  the  whole  of  the  patent  ri^ts  of  the  Faure  Accumulator 
Dompany  as  regards  India  and  our  oSier  territories.    The  terms  for 
tvhich  this  important  concession  was  given — and  I  will  explain  how 
it  was  an  important  concession  in  a  moment — ^were  simply  these : 
AlB  regards  the  whole  amount  we  were  to  pay  to  the  Electrical 
Storage  Company  it  remained  the  same.    The  only  difference  which 
bhey  demanded  of  us  was  a  variation  to  the  mode  in  which  the  pay- 
ment  was  to  be  made.    In  the  first  place,  you  are  aware,  as  you  could 
see  in  our  prospectus,  that  we  were  to  pay  £26,000  by  way  of  royalty, 
rhis  royalty  might  have  been  spread  over  some  time,   it  might 
possibly,  if  we  were  not  very  successful,  have  been  spread  over  some 
fears.    We  have,  however,  now  made  an  arrangement  with  them 
that  that  £25,000  for  royalty  should  be  paid  within  twelve  months  by 
instalments.    There  was  another  arrangement  whidi  you  may  recol- 
lect in  our  prospectus,  that  we  were  to  pay  £50,000  m  shares,  with 
the  option  of  paying  it  in  cash.    Most  vendors  are  anxious  that  they 
tbould  be  paia  in  cash.    I  have  very  rarely  heard  of  a  vendor  conipany 
:hat  was  spedaUy  desirous  of  retaining  the  shares,  or  having  the  shares 
>f  any  subsidiary  company  civen  to  them,  but,  as  I  said  just  now,  the 
Storage  Company  think  well  of  ub.    I  think  they  have  reason  to,  but, 
tt  all  events,  they  do  think  well  of  us,  and  they  were  desirous  that 
hey  should  have  part  of  the  option,  as  regards'5,000  of  these  shares,  or 
S25, 000    taken  away,    that   we   should   hand  over  to   them  that 
S25,000  in  shares  without  our  having  the  option  of  paying  them  in 
iash.    We  thought  that  this  was  a  very  fair  concession  to  make,  and 
heref ore  as  regfuds  the  option  of  half  the  shares  we  were  to  transfer 
»  them,  we  have  given  it  over  to  them,  and  they  will  certainly  now 
>e  given  5,000  shares,  and  the  remaining  5,000  sliares  will  be  given  in 
hares  or  in  cash,  as  we  may  elect.    Beyond  that  we  have  paid  nothing 
'or  what  I  shall  now  in  a  very  few  words  try  to  point  out  are  the 
dvantag^  we  have  gained  from  the  concessioiis  we  have  obtained. 

may  say  at  once  that  these  concessions  would  not  have  been  granted 
o  a  company  differently  situated  from  ourselves.  It  was  only  in 
onsideration  of  the  special  guarantee  they  had  given  us  and  the 
onsideration  that  we  had  so  early  entered  into  the  field  in  these 
legotiations  that  the  Storage  Company  felt  themselves  justified  in 
aaking  such  very  easy  terms  with  us  in  this  manner.  But  perhaps 
ome  one  will  say.  What  is  the  advantage  of  the  Faure  patents  to  us, 
3  you  say  yours  are  the  better  of  the  two  ?  I  do  say,  and  I  strongly 
ffim  it,  and  I  believe  that  the  world  will  know  it  ere  long,  toat 
he  Sellon-Volckmar  as  secondary  batteries  are  very  much  better  and 
ar  stronger,  and  therefore  are  of  far  more  commercial  importance, 
nan  the  Faure ;  but  in  saying  that  I  don't  want  to  detract  for  one 
loment  from  the  value  of  the  Faure  accumulator;  and  the  Faure 
ceumulator  haying  some  advantages  which  the  Sellon-Volckmar  has 
|0t,  inasmuch  as  the  Faure  acctimulator  is  known,  I  may  say,  almost 
QToughout  the  world,  whereas,  however  much  it  may  be  known  here- 
Ker,  the  Sellon-Volckmar  battery  is  at  the  present  moment  not 
nown,  though  we  hope  it  very  soon' will  be  ;  therefore  there  is  that 
Teat  advantage  that  we  are  now  possessors  of  a  patent  so  well  known 
na  so  highly  thought  of  aa  the  Faure  accumulator.  There  is  also 
iwtner  great  advantage,  an  advantage  that  is  not  to  be  lightly 
a.ainated  by  us,  and  that  is  the  advantage  that  we  get  rid  of  what 

2**"?^  T*P^®*"»  •'^  ^  believe  I  may  say  appears  almost  positively, 
U\^^  ^%ation  we  could  have  entered  into  as  regar<fc  any  one 
n\y  i7*ng  us.  We  may  have  eventually  to  enter  into  litigation  to 
a  now  » <ntt  patents  from  being  pirated ;  but  as  regards  any  attack 
lUjt  deT  havmg  become  the  possessors  of  the  natent  rights  of  the 
'  55<>  ^ho^'^^tor  we  have  got  rid  of  all  litigation.  There  is  some- 
J?«itioii  (ytjiorther  than  that.  We  have  also  got  rid  in  India,  at  all 
J^^  to  aik  j»  time,  of  what  would  have  been  a  rival.  We  have 
^^  is^^^  of  the  sole  accumulators  that  are  commercially 
V&  not  prepared  to  say  in  the  present  state  of  elec- 


trical science  that  there  may  not  be  in  the  future  some  better  mode 
of  storing  electricity  than  by  our  battery,  all  I  can  say  is  this,  that 
at  present  there  is  none  known,  and  as  far  as  we  can  see  there 
is  not  one  likely  to  be  discovered  for  some  time  to  come  that  will 
not  be  an  infringement  of  our  patents.  For  some  time,  therefore, 
we  certainly  have  a  monopoly  of  what  are  perhaps  the  most  im- 
portant rights  that  there  can  be  in  the  present  condition  of  electrical 
knowledge.  There  is  something  else.  In  addition  to  all  this,  and 
I  think  this  alone  would  show  that  we  have  obtained  in  these  patents 
something  of  real  value  to  our  company,  it  enables  us  to  manu- 
facture our  batteries  at  somewhat  less  cost.  I  cannot  go  into  the 
details  of  that,  and  you  must  merely  take  it  from  me,  but  I  have  it 
on  good  authority  that  the  manufacture  of  our  Sellon-Volckmar 
batteries,  which  are  the  ones  we  shall  continue  to  hold  and  use,  may 
be  somewhat  improved,  but  will  certainly  be  somewhat  cheapened 
in  the  production ;  and  that  is  so  much  clear  profit  to  us  in  future. 
I  cannot  say  what  may  be  the  future  of  electrical  science,  I 
cannot  say  what  may  be  the  future  of  either  the  use  of  electricity, 
or  the  means  of  storing  electricity,  but  I  can  say  this,  and  I  think 
we  may  cong^tulate  ourselves  on  it,  that  already  it  has  been  proved 
that  the  storage  of  electricity  is  a  g^at  advance  in  the  progress  of 
mankind  in  enabling  us  to  lay  hold  of  some  of  the  powers  of  Nature, 
which  up  to  this  tmie  we  had  not  been  able  to  lay  hold  of.  As  just 
one  illustration  I  may  say  that  we  are  at  this  moment  engaged  in 
negotiations — I  may  say  negotiations  are  very  nearly  completed, 
and  I  trust  to  get  a  teleg^ram  very  soon  to  say  Uiat  they  are 
completed— by  which  we  shall  be  the  possessors  of  the  natural 
forces  of  a  waterfall  in  one  of  our  territories,  and  the  horse-power 
in  that  waterfall  will  be  at  once  transmuted  into  two  thing^.  One 
will  be  the  lighting  of  a  town,  which  will  be  done  by  a  company 
that  is  ready  to  give  us  orders  for  batteries  for  that  purpose,  ana  the 
other  will  be  the  motive  power  in  carrying  out  some  important 
Government  works  in  its  neighbourhood.  This  is  only  Just  an 
illustration  of  what  is  in  store  for  us.  Our  field  is  gp:eat.  X  believe 
there  is  no  company  except  in  our  own  country  that  will  rank  higher 
than  our  own  as  to  the  territories  we  possess.  I  believe  there  is  aft 
opening  in  India  both  for  electric  ligfntin^  and  the  use  of  electridty 
as  a  motive  power  that  is  not  surpasised  in  any  other  country  in  tlie 
world. 

Therefore,  I  think,  we  can  look  forward  as  perfectly  knowing  the 
difficulties  we  have  got  to  encounter,  difficulties  from  the  inexpe- 
rience of  our  eledxic^  engineers,  difficulties  of  all  sorts  that  must  be 
encoimtered  when  a  new  power,  as  it  were,  is  brought  under  the 
dominion  of  man,  and  is  being  wrought  as  a  commercial  under- 
taking. But  taking  the  most  sober  view  of  all  these  difficulties,  we 
are  quite  prepared  to  encounter  them.  I  think  I  may  say  with 
confidence  that  there  is  a  very  bright  future  for  this  company. 
There  was  just  one  point  that  I  omitted  to  say  anything  on  in 
speaking  of  the  terms  of  becoming  the  possessors  of  the  patent  rights 
of  M.  Faure,  and  that  was  this — ^that  of  course  the  Electric  Storage 
Company  is  now  required  to  g^ve  a  guarantee.  We  foregfo  that 
guarantee  then  given  us,  because  our  board  considers  that  we  have 
really  secured  80inething[  far  better  than  the  guarantee,  those  patent 
rights  which  alone  mi^t  have  endangered  our  patents.  I  do  not 
think  there  is  any  other  question  that  I  need  touch  upon  to-day.  I 
hope  when  we  meet  next  year  that  I  shall  not  have  to  do  so — 
in  fact  I  feel  confident  whm  I  have  the  honour  of  addressing  you  then 
— ^not  to  speak  of  what  we  hope  to  do  and  what  we  may  do,  but  of 
what  we  have  done,  and  I  think  I  look  forward  with  very  considerable 
hope  to  be  able  to  say  something  that  will  be  very  gratihring  to  the 
shareholders  of  this  company.  I  will  just  ask  Lord  Crawford,  one  of 
our  directors,  who  is  weU  known  in  the  electrical  and  scientific  world, 
to  say  a  few  words  as  regards  the  batteries  themselves,  which  may  be 
interesting  to  the  shareholders. 

Lord  C^wf  ord  said :  It  would  be  very  difficult  to  say  an^hing 
on  the  subject  of  batteries  without  actually  going  into  a  long  scientific 
exposition  of  their  method  of  construcnon  and  use,  because  jonx 
chairman  has  already  laid  before  you  in  detail  the  use  of  these  bat- 
teries and  the  methods  how.they  may  be  used.  Without  actually  going 
into  the  practical  mechanical  £fferences  between  the  Sellon-Volckmar 
and  the  Faure  accumulator,  I  think,  unless  I  were  todoso,  there  is  very 
little  left  for  me  to  say.  I  am  sure  Mr.  Noel  has  gone  most  carefully 
into  the  whole  matter,  and  has  told  you  exactly  what  is  the  state  of 
the  company's  work.  There  is  one  thing  which  is  practically  self- 
evident  to  anyone  who  studies  electric  lighting,  or  has  anything  to  do 
with  electricity,  and  that  is  the  absolute  necessity  that  were  should 
be  the  means  of  producing  electridtj^  at  a  certain  given  time,  and  so 
putting  the  electricity  away  or  stonng  it  until  such  moments  as  you 
may  desire  to  use  it  (hear,  hear).  But  some  means  of  doing  this 
there  must  be.  I  speak  not  of  the  electric  lighting  of  docks  or  of  the 
streets,  but  for  domestic  use,  or  in  places  wMch  could  not  be 
characterised  as  lar^  places.  Under  such  droumstances  it  is  prac- 
tically and  commercially  impossible  to  have  the  domestic  lighting  of 
rooms,  &c.,  under  proper  control  without  having  these  storage  cells 
whereby  during  the  day  you  may  put  away  your  electricity  and  use 
it  at  any  moment  you  like.  I  have  no  doubt  that  these  storage  cells, 
or  Faure  accumulator,  is  the  only  practical  way  of  doing  that. 
When,  a  few  years  ago,  the  Faure  cell  made  a  very  great  sensation— a 
sensation,  I  may  say,  throughout  the  world,  a  sensation  which  set 
busy  brains  at  work,  and  clever  men — Mr.  SeUon  produced  a  battery 
which  many  people  say  is  superior  to  the  Faure.    I  do  not  wish  to 

§3  into  the  merits  of  the  two,  because  we  are  practically  friendly, 
ut  certainly,  whether  or  not  the  Sellon  is  an  improvement  on  the 
Faure,  the  Faure  accumulator  was  tiie  only  rival  that  the  Sellon  had 
in  the  field  when  the  arrangement  was  made  between  them.  There 
have  been  batteries  called  storage  batteries  by  number.  You  can 
store  by  decomposing  water  and  letting  it  recompose  itself  s^giun. 
You  have  then  a  force  laid  by,  though  with  no  ^^t  ener^  in  it ; 
and  another  thing,  it  is  too  costly  to  produce.  The  question  then 
of  these  batteries,  or  rather,  of  the  position  of  our  company,  is  that 
we  hold  now  the  Sellon  battery,  which  we  may  caU  No.  1,  and  we 
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in  their  tain.  Hie  board  would  oertatnlj  noogniae  the  eztnor- 
dlnarf  deroCion  whidi  the  etAff  geneauly  hid  ihown  to  the 
iiiteieete  d  the  eompmy  daring  the  prawnt  critieel  period  in  the 
Eeei.  Hr.  Pender,  in  oonehidtng  hie  remerin,  steted  that  he  beUered 
that  the  reeolt  of  the  pteeeot  criida  in  the  Eaet,  would  be  to  eecitre  for 
KngUnd  s  permaaent  hi^wsjr  to  her  Indian  and  Colonial  pot- 
eeanone;  and  if  that  were  the  caae  thej  woold  reqoire  a  more 
widel J  extended  mtem  of  telegraphie  oommnnication. 

Ur.  Newton  aeked  whether  on  the  "EmMieak  CompanT*i  Telegraphic 
aratem  there  waa  at  preaent  aajmeana  of  fotmnnntratiiig  between 
Soex  and  Port  Said  ? 

The  Chairman  relied  that  before  long  a  oomaectioa  between  theae 
plaoea  would  be  made  on  their  aratem.  It  might  hare  been  dene 
oefora  thla  time,  but  Ooremment  md  not  ^IwafB  more  faat,  owing  to 
the  routine  of  a  departmental  ajatem.  He  might  renuuk,  when  apMk- 
ing  of  the  Eaat,  that  the  Egyptian  stock,  in  idiich  thej  had  inretted 
A  good  deal  of  their  reaerre  fund,  thej  had  aold  at  91f  some  time 
ago,  thoogh  he  did  not  beliere  that  there  waa  any  fear  of  that  atock 
beina^  permanently  depredated.  Egypt,  no  doubt,  would  pay  her 
diridends ;  but,  aa  the  Board  looked  forward,  thi^  thou^t  they 
would  hardlr  be  juadfied  in  retaining  the  stocaL  which  they  held  in 
the  face  of  future  troublea. 

After  a  few  remarks  from  Lord  Alfred  Paget  aa  to  the  efficiency  of 
the  itaff,  which  he  had  obaenred  at  Chios, 

The  Chairman  put  the  resolution  for  the  adoption  of  the  report 
and  the  declaration  of  the  diridend  to  the  meeting,  and  it  was  carried 
nnanimoualy. 

The  Chairman  then  announced  that  the  next  resolution,  which  had 
juat  been  drafted,  was  "  That  this  meeting  desires  to  reocod  its 
thanka  to  the  staff  of  the  company  for  their  servicee  during  the  past 
year,  and  to  declare  its  high  appreciation  of  the  great  labour  and 
anxiety  which  the  ooinnany's  officers  hare  recently  undergone,  and 
of  the  zealous  and  efficient  manner  in  which  they  hare  performed 
their  duties  under  most  trying  and  difficult  drcumstanoes/' 

The  resolution  was  seoonoed  by  Mr.  Munro,  and  carried  unanimouslT. 

The  Chairman  announced  tluit  that  concluded  Uie  business  of  ^e 
ordinary  meeting. 

Immediately  on  the  close  of  the  ordinary  meeting  an  extraordinary 
general  meetmg  was  held  to  consider  resolutions  sanctioning  the 
aoouisition  by  the  company  of  the  Trieste-Corfu  Telegraph  Cable 
and  Concession,  and  the  lajring  of  a  cable  between  Malta  and  TripoU, 
and  also  authorising  the  creation  and  issue  of  mortgage  debenture 
stock  of  the  oomytaiy  to  an  amount  not  exceeding  one- third  of  the 
paid-up  share  capital  for  the  time  being  for  redemption  oi  deben- 
tures and  other  purposes,  and  regulating  its  transfer  and  the  powers 
of  the  company  in  relation  to  purchasing  and  dealing  with  it. 

The  Chairman  said  that  the  first  resolution  he  had  to  submit  was 
that  the  Board  be  and  are  hereby  authorised  to  purchase  and  take 
over  the  concession  from  the  Austrian  Goyemment,  dated  August  19th, 
1881,  referred  to  in  the  directors'  report,  dated  July  3rd,  18S2,  for 
the  establishment  of  a  submarine  telegraph  cable  connecting  Trieste 
and  Corfu,  and  a  cable  recently  laid  in  pursuance  thereof  at  a  total 
cost  not  exceeding  £67,000. 

Sir  James  Anderson  seoonded  the  resolution,  which  was  carried 
unanimously. 

Hie  Chairman  said  that  the  next  resolution  waa  that  the  meeting 
approvea  of  the  proposal  of  the  Board  to  lay  a  new  cable  between 
Malta  and  Tripoli,  as  mentioned  in  the  directors'  report.  He  might 
just  say  that  they  had  a  certain  amount  of  spare  cable  which  they 
ffenerally  kept  in  reserve,  and  that  they  intended  to  utilise  for  this 
TripoU  cable,  so  that  the  cost  of  the  whole  would  be  comparatively 
amiul,  and  at  the  same  time  they  might  see  from  the  figures  he  had 
iriven  they  might  expect  a  very  oon^derable  result  from  the  estab- 
lishment of  the  line  of  communication. 

The  Marquis  of  Tweeddale  seconded  the  motion,  which  was  car- 
ried unanimously. 

Mr.  Birt.  the  solicitor  to  the  company,  then  read  a  special  resolu- 
tion, which  was  as  follows  :~<*  Resolved  (A),  That  the  board  of 
directors  be  and  are  authorised  from  time  to  time  to  croate 
and  issue  mortcpage  debenture  stock  of  the  company  to  an  amoimt 
not  exceeding  one-third  of  the  share-capital  of  the  company  for 
the  time  being,  issued  and  paid  up,  upon  the  terms  that  the 
aggregate  amount  of  the  said  stock  for  the  time  being,  in 
issue  and  the  interest  thereon  shall  rank  pari  patm  as  a 
first  charge  on  the  undertaking  aud  revenue  of  the  com- 
pany, the  stock  to  be  issued  at  such  times  and  in  such  amounts, 
and  on  such  terms  and  conditions  as  the  Board  may  from 
time  to  time  determine ;  for  the  purpose  of  redeeming  by  exchange  or 
otherwise,  the  outatanding  debentures  of  the  company,  and  any  other 
puipose  to  which  the  capital  of  this  company  may  be  lawfully  applic- 
able." '*  (B).  That  the  Board  be  and  aro  hereby  authorised  to  make 
auoh  provision  as  they  may  think  fit  for  the  registration  and  transfer 
of  mortgage  debenture  stock,  and  for  the  ^livery  of  certificates 
thereof,  and  for  the  issue  of  stock  warrants  to  bearer,  transferable  by 
delivery,  and  of  interest  coupons  attached  to  such  certificates  or 
warrants,  or  otherwise,  and  for  the  conversion  of  warrants  to 
bearer  into  registered  stock,  and  of  registered  stock  into  warrants 
to  bearer,  and  generally  as  to  the  form  and  incidence  of  all 
documents  relating  to  the  said  stock,  so  that  no  holding  of  such 
stock    be    inconsistent    with    paragraph   A    of    this    resolution. 

*^  (C.)  That  the  board  be  and  hereby  are  authorised  from  time  to 
time  to  purchase  in  the  market,  hold,  and  deal  with,  any  amounts  of 
auoh  mortgage  debenture  stock  for  the  purposes  of  any  reserve 
fund  or  iuvostments  of  the  company,  and  wiUi  the  sanction  of  a 
general  meeting  to  apply  other  moneys  of  the  company  to  the 
purchase  in  the  market  of  any  such  stock  for  cancellation,  and  with 
the  like  sanction  afterwards  to  re-issue  mortgage  debeoiture  stoc^  in 
lieu  of  all  or  any  of  the  said  stock  so  canoeUed,  provided  all  of  the 
amounts  of  mortgage  debenture  stock  issued  and  outstanding  should 
never  exceed  the  limit  prescribed  in  paragnmh  (A)  of  the  resolutions.'* 
The  resolutions  having  been  put  by  the  Chairman,  the  Marquis  of 
Tweeddale  seconded  the  motion  for  their  adoption. 


Mr.  Marks  aaid  that  before  theae  reaolntions  were  carried  he  should 
like  to  know  whether  they  were  reaDy  neeeaaarr.  He  saw  no  ad- 
vantage in  issuing  booda  at  4  per  cent,  and  pnrdiaaing  stock  at  the 
aame  rate  of  interest.  The  credit  of  the  company  was  good,  and 
he  tlytngl^t  they  couldp^  off  these  ddwntvre  booda  with  surplus 
profits^  the  year.    He  eoold  aee  no  benefit  at  aU  in  the  proposed 


Mr.  W.  Oriffitha  aaid  that  the  diatinction  between  floating  caintal 
and  income  waa  ao  w^M4rf^  that,  nnleaa  they  had  a  very  large  tn- 
oome,  it  waa  a  ™»«tiAA  to  lower  dividenda  in  order  to  pay  bade 
a  certain  portion  of  the  rax»ital  He  hoped  the  Board  would 
be  aupported  in  their  propoaaL  There  was  no  doubt  that  the 
preaent  state  of  the  company  waa  aomeiriiat  critical ;  and  they 
mnat  congratulate  themaehrea  that  they  had  a  Board  which 
poaeessed  so  much  energy,  fortitude,  and  foreaigfat.  He  was 
very  g^ad  indeed  when  he  heard  that  they  had  entered  into  a 
joint^purse  agreement  which  enabled  them  to  cany  on  business  in 
the  iSut  independent  of  the  political  ciiais  then  existing.  The 
resolution  read  by  the  solicitor  somewhat  differed  from  the  terms  laid 
down  in  the  report.  The  report  spc^  merely  of  the  debenture  stock. 
He  would  make  a  suggestion  that  it  would  be  wise  in  the  interssts  of 
the  company  gen^nSly  that  they  should  not  confine  themselves  to 
debenturo  stodc,  but  lulow  any  person  vrho  wanted  debenture  bonds 
to  have  these  instead  of  atock. 

Mr.  Birt  said  that  Mr.  Griffiths  might  take  it  from  him  that  the 
proposal  did  not  apply  to  anything  but  stock  and  warrants  to  bearer. 

Mr.  Griffiths  wotud  still  press  his  suggestion.  He  thought  that  an 
option  between  debenture  stock  and  bcmds  would  be  popular  with  the 
pnbUc,  aoid  would  conduce  to  the  interest  of  the  company. 

Mr.  Newton  thought  the  shareholders  ought  to  be  congratulated 
on  the  fact  that  it  had  been  determined  to  issue  4  per  cent,  stock, 
though  it  was  somewhat  shaking  the  position  of  those  who  had  5 
psr  cent,  debenturos.  It  wocdd  shake  their  position,  because  the 
board  could  then  mortgage  the  property  which  the  holders  of  these 
debentures  looked  to  as  their  security.  But  the  advantages  of  that 
issue  in  other  ways  would  be  so  great  that  if  it  were  done  their  tele- 
graphic property  would  become  a  substantially  secure  investment  to 
investors  generally. 

Mr.  George  Hurst  would  support  the  views  of  the  directors  on  the 
subject.  iSere  was  one  great  advantage  in  having  debenture  rather 
than  fixed  stock,  and  that  was  that  debentures  could  from  time  to 
time  be  paid  off  as  a  company  increased  in  prosperity ;  and  he  did 
trust  that  in  the  course  of  a  few  years  the  debenturo  stock  would  be 
really  cleared  off  as  well  as  their  reserve  fund  greatly  increased.  He 
would  not  mix  up  the  reserve  fund  with  the  debenturo  stock,  but 
keep  the  former  to  rolieve  them  in  any  great  emergency.  They  could 
not  do  better  than  pass  the  resolution  submitted  to  them. 

The  Chairman  said  that  they  had  considered  this  question  most 
carefully  during  the  last  two  or  three  months,  and  they  really 
did  think  that  the  proposed  issue  was  the  best  course  to  adopt. 
If  they  could  float  that  issue  they  would  be  borrowing  at  4  per  cent, 
to  pay  off  debentures  at  6. 

After  a  few  romarks  from  Mr.  Birt  in  further  advocacy  of  the  pro- 
posed course,  the  resolutions  wero  put  to  the  meeting  and  carried 
unanimously . 

Mr.  Newton  moved  a  vote  of  thanks  to  the  chairman  and  the 
board  of  directors  for  their  efficient  management  of  the  said  com- 
pany's affairs,  and  he  did  so,  though  they  all  knew  that  he  had  been 
a  severo  critic  of  the  board's  proceduro  from  the  very  commencement 
of  the  company. 

Mr.  Stol^  seconded  the  motion,  which  was  put  to  the  meeting 
and  carried  by  acclamation. 

The  Chairman  briefly  expressed  his  thanks  on  behalf  of  his  col- 
leagues and  himself,  and  the  proceedings  terminated. 

INDIAN  AND  ORIENTAL  ELECTRICAL  STORAGE 
AND  WORKS  COMPANY  (LIMITED). 

A  QEirEBAL  statutory  meeting  of  the  above  company  was  held  at  the 
Cannon  Street  Hotel  on  Tuesday,  the  11th  inst.,  Mr.  Ernest  Noel, 
M.P.,  in  the  chair.  The  secretary,  Mr.  H.  Qeland  Hey  wood,  having 
read  the  notice  convening  the  meeting, 

The  Chairman  said :  Gentlemen,  you  are  aware  that  by  Act  of 
Parliament  a  company  must  needs  meet  within  three  months  of  its 
allotment,  and  therefore  this  statutory  meeting  has  been  called.  In 
an  ordinary  way  I  think  it  is  best  to  say  next  to  nothing  on  such 
occasions  as  these.  I  will  merely  say  that  the  allotment  of  the  shares 
has  been  made,  and  we  have  the  pleasure  of  tellin|[  you  that  all  the 
shares  were  allotted,  and  that  the  applications  considerably  exceeded 
the  amount  registered  to  be  allotted.  But  what  I  really  wish  to  say 
to  you  to-day  is  regarding  something  which  has  happened  since  the 
allotment  of  shares,  something  that  I  believe  will  be  very  much  to 
the  company's  advantage.  You  have  probably  heard,  or  may  have 
Been  it  m  the  newspapers,  that  an  arrangement  has  been  made  bv 
the  Electrical  Power  Storage  Company  with  the  Faure  Company.  It 
is  concerning  this  that  I  have  to  say  a  few  words.  In  our  pros- 
pectus we  put  forward  what  we  considered  a  very  important  question 
in  buying  patents — that  we  had  a  gxuirantee  from  the  vendors  that 
our  patents  would  stand.  The  only  real  fear  we  had  was  as  regards 
any  possible  infringement  of  our  patents  by  the  Faure  accumulator, 
and  therefore  wedemanded  from  the  Storage  Company,  who  were 
the  vendora,  that  our  patents  should  stand.  We  hsd  no  doubt  as  to 
the  superiority  of  our  batteries  over  thoee  of  the  Faure  accumulator, 
but  we  had  a  fear  that  those  batteries— Sellon-Volckmar  batteries- 
might  possibly  have  some  infringement.  They  were  well  advised  that 
there  was  no  infringement,  but  stiU,  there  might  be,  '^J^ 
made  it  a  sine  qud  non  that  we  should  have  a  guuantee.  Tne 
scientific  opinions  we  had  regarding  our  own  batteries  were  very 
satisfactory,  especially  that  of  Mr.  Cromwell  Varley,  a  naaw 
weU  known  in  the  electrical  world,  who,  to  use  his  own  words,  sai^ 
"  It  is  a  wonderful  battery"  ;  and  I  beUeve  that  the  world  willfind 
out  that  the  SeUon-Volokmar  battery  is  a  wonderful  battery.    There 
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was,  however,  a  riTal  in  the  field,  that  of  the  Faure  accumulator.    "Wo 
had  no  guarantee  as  to  that — as  to  our  oompanj  haying  no  liyalB.    All 
that  the  rendors  guaranteed  was  that  the  patents  were  valid.    Shortly 
after  the  allotment  we  heard  that  lidgation  was  threatened  between 
the  Faure  Company  and  the  Electrical  Storage  Company.    After  a 
time  we  further  heard  that  these  two  companies  preferred  peace 
to  war.     I  am  not  going  into  the  question  as  to  tne  arrangement 
made   between  these  two  companies.    That  is  no  affair  of   ours; 
whether  it  was  wise  or  imwise  is  no  matter  to  us.    What  were  the 
details  of  that  arrangement  is  rea%  immaterial  to  us.    All  that  we 
need  to  know  is  that  an  arrangement  was  made  between  these  two 
companies  that  they  should  work  toother ;  but  there  was  a  question 
whidi  was  very  important  to  us.    Did  this  arrangement  between  the 
two  companies  have  any  effect  on  our  company?    Now  it  came  to  pass 
that  the  Storage  Company,  who  had  guaranteed  the  validity  of  our 
patents,  had  now  become  the  possessors  of  the  Faure  patents  and  the 
patent  rights  of  the  Faure  accumulator,  as  regarded  practically  the 
whole  world,  but  at  all  events — I  only  speak  of  the  part  which  belongs 
to  u»— of  India  and  the  East.    This  being  the  case,  we  felt  it  incum- 
bent upon  na  to  enter  into  ne^tiations  with  what  I  may  call  the 
parent  company.    Those  negotiations  were  chiefly  carried  on  through 
Mr.  Sellon,  the  gentleman  whose  name  stands  at  the  head  of  our 
patents — Sellon- Volokmar  battery.    I  assure  you  l^t  sudi  negotia- 
tions were  carried  on  in  a  manner  of  great  fairness  and  uprightness. 
Any  one  who  knows  Mr.  Sellon,  knows  that  in  dealing  with  him  you 
are  dealing  with  a  man  not  only  of  remarkable  cleverness,  not  only  a 
great  inventor,  but  a  gentleman  of  remarkably  upright  and  straight- 
forward  character,  therefore  in  dealing  with  lum  I  felt  that  I  was 
secure  in  dealing  with  one  who  would  treat  this  company  fairly.    I 
may  say  more,  that  though  these  negotiations  were  earned  on  chiefly 
througn  Mr.  Sellon  himself,  the  Electrical  Storage  Company  met  our 
company  in  an  extremely  honourable  and  more  than  conciliating 
manner.     They  met  us  in  a  way  which  I  can  only  characterise  as 
wishing  to  treat  us  with  the  favour  that.a  father  might  treat  Ids  eldest 
son.  They  had  taken  gpreat  interest  in  the  formation  of  this  company, 
and  they  had  a  full  belief  in  this  company,  as  I  will  show  you  in  a 
few  moments,  and  therefore  were  determined  to  ascertain  to  a  certain 
extent  what  might  have  been  their  rights,  and  to  pass  over  to  this 
company  the  whole  of  the  patent  rights  of  the  Faure  Accumulator 
Company  as  regards  India  and  our  oUier  territories.    The  terms  for 
whioi  this  important  concession  was  given — and  I  will  explain  how 
it  was  an  important  concession  in  a  moment — ^were  simply  these: 
As  regards  the  whole  amount  we  were  to  pay  to  the  Electrical 
Storage  Company  it  remained  the  same.    The  only  difference  which 
they  demanded  of  us  was  a  variation  to  the  mode  in  which  the  pay- 
ment was  to  be  made.     In  the  first  place,  you  are  aware,  as  you  could 
see  in  our  prospectus,  that  we  were  to  pay  £25,000  by  way  of  royalfy. 
Hiis  royalty  might  have  been  spread  over  some  time,  it  might 
possibly,  i^  we  were  not  very  successful,  have  been  spread  over  some 
years.    YTe  have,  however,  now  made  an  arrangement  with  them 
^t  that  dE25,000  for  royalty  should  be  paid  within  twelve  months  by 
instalments.    There  was  another  arrangement  which  you  may  recol- 
lect in  OUT  prospectus,  that  we  were  to  pav  £50,000  in  shares,  with 
the  option,  of  paying  it  in  cash.    Most  venaors  are  anxious  that  they 
sbould  be  paid  in  caah.    I  have  very  rarely  heard  of  a  vendor  conipany 
that  was  specially  desirous  of  retaining  the  shares,  or  having  the  snares 
of  any  subsidiary  company  nven  to  them,  but,  as  I  said  just  now,  the 
Storage  Company  think  well  of  us.    I  think  they  have  reason  to,  but, 
at  all  events,  they  do  think  well  of  us,  and  they  were  desirous  that 
they  should  have  part  of  the  option,  as  regaTds*6,000  of  these  shares,  or 
£25,000   taken  away,   that    we   should   hand  over  to   them  that 
£25,000  in  shares  without  our  having  the  option  of  paying  them  in 
cash.    We  thought  that  this  was  a  very  fair  concession  to  make,  and 
therefore  as  regaods  the  option  of  half  the  shares  we  were  to  transfer 
to  them,  we  have  given  it  over  to  them,  and  they  will  certainly  now 
be  given  5,000  shares,  and  the  remaining  5,000  sliares  will  be  given  in 
shares  or  in  cash,  as  we  may  elect.    Beyond  that  we  have  paid  nothing 
for  what  I  shall  now  in  a  very  few  words  try  to  point  out  are  the 
advantages  we  have  gained  from  the  concessiolto  we  have  obtained. 
I  may  say  at  once  that  these  concessions  would  not  have  been  granted 
to  a  company  differently  situated  from  ourselves.    It  was  only  in 
consideration  of  the  special  guarantee  they  had  given  us  and  the 
consideration  that  we  had  so  early  entered  into  the  field  in  these 
negotiations  that  the  Storage  Company  fdt  themselves  justified  in 
making  such  very  easv  terms  with  us  in  this  manner.    But  perhaps 
some  one  will  say,  What  is  the  advantage  of  the  Faure  patents  to  us, 
asjott  say  yours  are  the  better  of  the  two  ?    I  do  say,  and  I  strongly 
aiSnn  it,  and  I  believe  that  the  world  will  know  it  ere  long,  that 
the  Sellon-Volckmar  as  secondary  batteries  are  very  much  better  and 
far  stromrer,  and  therefore  are  of  far  more  commercial  importance, 
than  the  Faure ;  but  in  saying  that  I  don't  want  to  detract  for  one 
moment  from  the  value  of  the  Faure  accumulator;  and  the  Faure 
accumulator  having  some  advantages  which  the  Sellon-Volckmar  has 
not,  inasmuch  as  the  Faure  accumulator  is  known,  I  may  say,  almost 
tbroughout  the  worid,  whereas,  however  much  it  may  be  known  here- 
after, the  Sellon-Volckmar  battery  is  at  the  present  moment  not 
known,  though  we  hoi>e  it  very  soon'will  be ;  therefore  there  is  that 
great  advantage  that  we  are  now  possessors  of  a  patent  so  well  known 
■nd  so  highly  thought  of  as  the  Faure  accumulator.    There  is  also 
•Bother  great  advantage,  an  advantage  that  is  not  to  be  lightly 
estimated  by  us,  and  that  is  the  advantage  that  we  get  rid  of  what 
at  present  appears,  and  I  believe  I  may  say  appears  aihnost  positively, 
the  only  litigation  we  could  have  entered  mto  as  regBrii  any  one 
•ttMking  us.    We  may  have  eventually  to  enter  into  litigation  to 
prevent  our  patents  from  being  pirated ;  but  as  regards  any  attack 
oa  us,  by  having  become  the  possessors  of  the  pat^t  rights  of  the 
Faure  accumulator  we  have  got  rid  of  all  litigation.    There  is  some- 
thing still  further  than  that.    We  have  also  got  rid  in  India,  at  all 
fyenU  for  a  time,  of  what  would  have  been  a  rival.    We  have 
>^ow  possession   of   the   sole  accumulators  that  are  commercially 
of  value.    I  am  not  prepared  to  say  in  the  present  state  of  elec- 


trical sdenoe  that  there  may  not  be  in  the  future  some  better  mode 
of  storing  electricity  than  by  our  battery,  aU  I  can  say  is  this,  that 
at  present  there  is  none  known,  and  as  far  as  we  can  see  there 
is  not  one  likely  to  be  discovered  for  some  time  to  come  that  will 
not  be  an  infringement  of  our  patents.  For  some  time,  therefore, 
we  certainly  have  a  monopoly  of  what  are  perhaps  the  most  im- 
portant rights  that  there  can  be  in  the  present  condition  of  eleotrical 
ImowledKe.  There  is  something  else.  In  addition  to  all  this,  and 
I  think  tids  alone  would  show  that  we  have  obtained  in  these  patents 
something  of  real  value  to  our  company,  it  enables  us  to  manu- 
facture our  batteries  at  somewhat  less  cost.  I  cannot  go  into  ^e 
details  of  that,  and  you  must  merely  take  it  from  me,  but  I  have  it 
on  good  authority  that  the  manufacture  of  our  Sellon-Volckmar 
batteries,  which  are  the  ones  we  shall  continue  to  hold  and  use,  may 
be  somewhat  improved,  but  will  certainly  be  somewhat  cheapened 
in  the  production ;  and  that  is  so  much  clear  profit  to  us  in  future. 
I  cannot  say  what  may  be  -the  future  of  electrical  science,  I 
cannot  say  what  may  be  the  future  of  either  the  use  of  electricity, 
or  the  means  of  storing  electricity,  but  I  can  sa^  this,  and  I  think 
we  may  congratulate  ourselves  on  it,  that  already  it  has  been  proved 
that  the  storage  of  electricity  is  a  great  advance  in  the  progress  of 
mankind  in  enabling  us  to  lay  hold  of  some  of  the  powers  of  Nature, 
which  up  to  this  tmie  we  had  not  been  able  to  lay  hold  of.  As  just 
one  illustration  I  may  say  that  we  are  at  this  moment  engaged  in 
negotiations— I  may  say  negotiations  are  very  nearly  completed, 
and  I  trust  to  get  a  telegram  very  soon  to  say  tnat  they  are 
completed — ^by  which  we  shall  be  the  possessors  of  the  natural 
forces  of  a  waterfaH  in  one  of  our  territories,  and  the  horse-power 
in  that  waterfall  will  be  at  once  transmuted  into  two  things.  One 
will  be  the  lighting  of  a  town,  which  will  be  done  by  a  company 
that  is  ready  to  give  us  orders  for  batteries  for  that  purpose,  and  the 
other  will  be  the  motive  power  in  carrying  out  some  important 
Government  works  in  its  neighbourhood.  This  is  only  just  an 
illustration  of  what  is  in  store  for  us.  Our  field  is  great.  I  believe 
there  is  no  company  except  in  our  own  country  that  will  rank  higher 
than  our  own  as  to  the  territories  we  possess.  I  believe  there  is  an 
opening  in  India  both  for  electric  lighting  and  the  use  of  electricity 
as  a  motive  power  that  is  not  surpasised  in  any  other  country  in  tlie 
world. 

Therefore,  I  think,  we  can  look  forward  as  perfectly  knowing  the 
difficulties  we  have  got  to  encounter,  difficulties  from  the  inexpe- 
rience of  our  electeical  engineers,  difficulties  of  all  sorts  that  must  be 
encountered  when  a  new  power,  as  it  were,  is  brought  under  the 
dominion  of  man,  and  is  being  wrought  as  a  commercial  under- 
taking. But  taking  the  most  sober  view  of  all  these  difficulties,  we 
are  quite  prepared  to  encounter  them.  I  think  I  may  say  with 
confidence  that  there  is  a  very  bright  future  for  this  company. 
There  was  just  one  point  that  I  omitted  to  say  anything  on  m 
speaking  of  the  terms  of  becoming  the  possessors  of  the  patent  righte 
0^  M.  Faure,  and  that  was  this— that  of  course  the  Electric  Storage 
Company  is  now  required  to  give  a  guarantee.  We  forego  that 
guarantee  then  given  us,  because  our  board  considers  that  we  have 
really  secured  something  far  better  than  the  guarantee,  those  patent 
righte  which  alone  might  have  endangered  our  patente.  I  ao  not 
think  there  is  any  other  question  that  I  need  touch  upon  to-day.  I 
hope  when  we  meet  next  year  that  I  shall  not  have  to  do  so — 
in  fact  I  feel  confident  when  I  have  the  honour  of  addressing  you  then 
— ^not  to  speak  of  what  we  hope  to  do  and  what  we  may  do,  but  of 
what  we  have  done,  and  I  think  I  look  forward  with  very  oonsiderable 
hope  to  be  able  to  say  something  that  will  be  very  gra^ring  to  the 
shareholders  of  this  company.  X  will  just  ask  Lord  Crawford,  one  of 
our  directors,  who  is  weU  known  in  the  electrical  and  scientific  world, 
to  say  a  few  words  as  regards  the  batteries  themselves,  which  may  be 
interesting  to  tiie  shareholders. 

Lord  (Sawford  said :  It  would  be  very  difficult  to  say  anything 
on  the  subject  of  batteries  without  actuall]^  going  into  a  long  smentifio 
exposition  of  their  method  of  construction  and  use,  because  your 
chairman  has  already  laid  before  you  in  detail  the  use  of  these  bat- 
teries and  the  methods  howthey  may  be  used.  Without  actually  going 
into  the  practical  mechanical  mfferences  between  the  Sellon-Volckmar 
and  the  Faure  accumulator,  I  think,  unless  I  were  todoso,  there  is  very 
little  left  for  me  to  say.  I  am  sure  Mr.  Noel  has  gone  most  carefully 
into  the  whole  matter,  and  has  told  you  exactiy  what  is  the  state  of 
the  company's  work.  There  is  one  thing  which  is  practically  self- 
evident  to  any  one  who  studies  electric  lighting,  or  has  anything  to  do 
with  electricity,  and  that  is  the  absolute  neoesnty  that  were  should 
be  the  means  of  producing  electricity  at  a  certain  given  time,  and  so 
putting  tiie  electricity  away  or  stonng  it  until  such  moments  as  you 
may  desire  to  use  it  Hiear,  hear).  But  some  means  of  doing  this 
there  must  be.  I  speak  not  of  the  electric  lighting  of  docks  or  of  the 
streete,  but  for  domestic  use,  or  in  places  wHch  could  not  be 
characterised  as  large  places.  Under  such  drcumstanoes  it  is  prac- 
tically and  commercially  impossible  to  have  the  domestic  lighting  of 
rooms,  &c.,  under  proper  control  without  having  these  storage  cells 
whereby  during  the  day  you  may  put  away  your  electri<aty  and  use 
it  at  any  moment  you  lixe.  I  have  no  doubt  that  thoM  storage  oeUs, 
or  Faure  accumulator,  is  the  only  practical  way  of  doing  ^  that. 
When,  a  few  years  ago,  the  Faure  cell  made  a  veiy  great  sensation— a 
sensation,  I  may  say,  throughout  the  world,  a  sensation  which  set 
busy  brains  at  work,  and  clever  men — ^Mr.  Sellon  produced  a  battexy 
which  many  people  say  is  superior  to  the  Faure.    I  do  not  wish  to 

§[>  into  the  merite  of  the  two,  because  we  are  practically  friendly, 
ut  certainly,  whether  or  not  the  Sellon  is  an  improvement  on  the 
Faure,  the  Faure  accumulator  was  tiie  only  rival  that  the  Sellon  had 
in  the  field  when  the  arrang^ement  was  made  between  them.  There 
have  been  batteries  called  storage  batteries  by  number.  You  can 
store  by  decomposing  water  and  letting  it  recompose  itself  again. 
You  have  then  a  force  laid  by,  though  with  no  gj^^  ener^  in  it ; 
and  another  thing,  it  is  too  costiy  to  produce.  The  question  then 
of  these  batteries,  or  rather,  of  the  position  of  our  coxnpany,  is  that 
we  hold  now  the  Sellon  battery,  which  we  may  call  No.  1,  and  wp 
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also  bold  the  Faure,  which  we  may  also  call  No.  1  with  a  star.  I  do 
not  wish  to  draw  any  distinction  between  them.  Especially  when 
they  are  amalgamated,  we  have  no  reaton  to  fear  any  danger  of  their 
being  improred  upon.  The  great  difficulty  of  improving  upon  the  Sellon 
battery  is  that  so  far  as  I  recollect  it  will  reproduce  about  90  per  cent, 
of  the  amount  of  energy  you  put  into  it.  Giving  out  that  amount, 
any  person  who  wishes  to  improve  upon  it  has  only  really  10  per  cent, 
to  improve  upon,  and  that  is  very  small  indeed  when  you  come  to 
think  of  the  difficulty  of  improving  on  a  battery  which  actually  does 
return  90  per  cent.  Further,  I  have  been  informed  that  the  Sellon 
battery  has  never  yet  been  asked  to  perform  all  that  it  can  do.  I 
do  not  think,  Mr.  Chairman,  that  I  need  delay  the  meeting  any 
further. 

The  Chairman  said :  If  any  shareholder  wants  to  ask  any  ques- 
tions I  shall  be  happy  to  answer  them,  though  the  present  meeting  is 
not  like  the  next  one,  when  many  questions  as  regards  our  working 
will  come  up.  I  may  say  that  we  are  commencing  our  work  this 
week— at  least  I  hope  the  first  batteries  will  be  delivered  this  week ; 
they  will  certainly  be  tested  this  week,  or  at  the  beginning  of  next. 
We  have  purchasers  for  these  batteries,  and  for  as  many  as  we  are 
likely  to  obtain  for  the  next  few  months.  Before  that  time  is  over  I 
have  no  doubt  we  shall  have  many  more  purchasers ;  and  I  can  only 
anticipate  that  we  shall  not  stay  in  vnmt  of  those  who  so  urgently 
demand  what  we  have  to  supply.  I  am  glad  that  Lord  Crawford 
brought  it  out  that  incandescent  lighting — I  may  be  wrong,  but 
I  hoU  it  very  strongly — ^is  simply  an  impossibility  for  domestic  pur- 
poses without  storagfe.  I  am  connected  with  a  company  that  is 
anxious  to  produce  the  incaoadesoent  light,  and  that  company  has 
stopped  its  incandescent  lighting  till  it  could  obtain  its  storage 
batteries,  because  it  was  felt  that  it  was  unsatisfactory  to  have  any 
light  that  you  could  not  use  just  as  you  could  use  gas,  as  much  or 
as  little  as  you  like,  so  that  you  have  got  your  supply  at  hand,  and 
have  no  fear  of  sudden  extinction,  or  of  the  house  c^ing  left  in  the 
dark  by  the  failure  of  your  engine  or  other  apparatus.  In  fact,  I 
think  it  must  be  self-evident  to  anybody  who  thinks  of  it,  that 
storage  is  essential  to  a  really  effective  moae  of  lighting  our  housed. 

Mr.  Boyd  said  that  they  had  been  told  the  effective  resultant  of 
the  Sellon-Volokmar  battery  was  90  per  cent.  Could  the  chairman 
tell  them  what  the  effective  strength  of  the  Faure  accumulator  was  P 

The  Chairman  said  he  i^ould  not  like  to  give  an  opinion  on  the 
Faure.  Their  own  opinion  had  been  that  the  Sellon  was  better,  but  they 
had  not  yet  had  the  Faurt  batteries  at  work.  He  had  often  con- 
versed with  scientific  men  on  that  subject,  and  he  himself  had  seen 
the  Faure  at  work  at  Paris;  but  he  felt  that  it  was  not  just  to  those 
who  thought  highly  of  the  Faure  accumulator  to  give  an  opinion  on 
the  subject,  ae  had  no  doubt  that  at  their  next  meeting  their 
experience  would  enable  them  to  speak  with  some  approach  to 
certainty. 

A  vote  of  thanks  to  the  chairman  was  then  unanimously  carried 
on  the  motion  of  Mr.  Adamson,  seconded  by  Mr.  Korkpatrick,  and 
this  having  been  briefly  acknowledged,  the  prooeedingps  terminated. 


following  be  henceforth  the  85th  of  such  articles :  *  85.  The  directors 
may  from  time  to  time  of  their  own  authority  pay  to  the  memberd  iu 
proportion  to  the  amounts,  paid  up,  or  credited  as  paid  up,  on  tho 
shares  held  by  them  respectively,  suoh  bonus  and  such  interim  divi- 
dends as  in  the  judgment  of  the  directors  the  poation  of  the  corpora- 
tion justifies.' " 

The    Consolidated    Telephone   Constructiok  and 

Maintexajicb  CoirPAXY. — An  interim  dividend  has  been  declared,  at 
the  rate  of  10  per  cent,  per  annum  for  the  three  months  ending  tiie 
30th  ult. 

The   Telegraph  Construction    and   MAnrrBNANCK 

Company. — An  interim*  dividend  has  been  declared  of  12a.  per  share 
t  J  all  shareholders  on  the  register  on  the  10th  instant. 


LATEST    QUOTATIONS. 


Autho- 
rlMd 
iMue. 


THE  CUBA  SUBMARINE  TELEaRAPH  COMPANY, 
LIMITED. 

AooOBDiNO  to  the  report  to  be  presented  at  the  meeting  to  be  held  on 
the  19th  instant,  it  appears  that  the  g^ss  receipts  for  the  half-year 
ended  June  30th  laist,  including  the  balance  brought  from  last 
account,  amount  to  £21,279  7s.  lid.,  and  the  gross  expenditure 
to  £5,782  9s.  lid.,  leaving  a  sum  of  £15,496  18s.  to  the  credit  of 
revenue  account.  Of  this,  the  sum  of  £3,950  has  been  placed  to  the 
reserve  fund,  increasing  that  fund  to  £47,000.  After  providing  for 
the  preference  dividend,  a  balance  of  £8,546  18s.  remains,  out  of 
which  the  directors  recommend  the  payment  of  a  dividend  ou  the 
ordinary  shares  at  the  rate  of  8  per  cent,  per  annum,  free  of  income- 
tax,  which  will  absorb  £6,400,  and  leave  £2,146  18s.  to  be  carried 
forward  to  the  current  ha]f-year*s  account.  The  directors  have 
pleasure  in  reporting  that  the  cables  have  continued  in  good  working- 
order.  In  the  matter  of  the  suit  instituted  against  the  Spani^ 
Government  at  Havana  for  a  return  of  the  tax  erroneously  levied  on 
the  Havana-Santiago  business,  which  was  decided  by  the  court  there 
in  favour  of  the  company,  and  the  decision  appealed  against  to 
Madrid,  appearance  has  been  entered  on  behalf  of  the  company,  and 
the  case  is  now  on  the  list  of  the  Section  of  the  Contencioso  in  the 
High  Council  of  State  waiting  to  be  heard.  The  date  of  the  trial 
has  not  vet,  however,  been  fixed.  At  the  recent  extraordinary  meet- 
ing to  fill  up  the  vacancy-  in  the  office  of  auditor,  caused  by  the  death 
of  Mr.  Cowan,  several  shareholders  remarked  upon  tiie  inconvenience 
of  having  to  call  a  special  meeting  in  such  cases,  and  suggested  the 
expediency  of  altering  the  articles  of  association  so  as  to  provide 
a^r&inst  similar  oontingencies.  The  directors,  in  order  to  meet  these 
views  have,  with  the  notice  of  the  ordinary  meeting,  sent  out  a 
further  notice  of  a  special  resolution,  which  will  enable  the  share- 
holders, if  they  think  fit,  after  the  termination  of  the  ordinary 
business,  to  effect  a  slight  alteration  in  the  articles  to  meet  the  case. 
The  director  who  retires  from  the  Board  at  this  time  is  Mr.  Alexander 
F.  Low,  who,  being  eligible,  offers  himself  for  re-election.  Mr. 
Thomas  Greenwood,  the  auditor  who  was  elected  at  the  extraordinary 
general  meeting  in  May,  in  place  of  the  late  Mr.  Cowan,  also  retires 
and  offers  himself  for  xe-election. 

The  Anglo-Amebican   Brush  Eleotrio  Light  Cor- 

fOBATiON  (Ldotbd). — Notice  has  been  given,  that  an  extraordinary 
general  meeting  of  the  Anglo-American  Brush  Electric  Light  Corpo- 
ration (Limited)  will  be  held  at  the  Cannon  Street  Hotel,  London, 
B.C.,  on  Tuesday,  the  18th  dar  of  July,  1882,  at  two  o'clock  in  tho 
afternoon,  when  the  subjoined  resolution  will  be  proposed.  Should 
such  resolution  be  passed  by  the  required  majority  It  will  be  sub- 
mitted^v  confirmation  to  a  second  extraordinary  meeting  which  will 
h**  -^i^^--tly  convened.  Proposed  resolution:  "That  the  85th  of 
I  Association  be  repealed,  and  that  in  lieu  thereof  the 
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BLEOraiO  LIGHT. 

Aaflo-Amtrioaa  Broah  Co 

Do.  Do.        

Clecirlo  Ugh%  and  Power  Generator  Oo 

are»t  Western  Eleotrlc  Lighi  k  Power  Oo.  . . 
OAmmond  Electric  Lieht  ft  Power  Supply  Oo. , 
Indian  k  Oriental  Electrical  Storage  Works  . . 
PUten.  Joal  k  Ghineral  Eleotrio  Ligbt  Oo 


TELEORAPHS. 

Ajiglo- American.  Limited 

Do.    Preferredl  DefO.  reoelrlng  no  dir.  untll't 
Do.    Deterred  f  6  p.  o.  has  been  paid  to  Pref.  i 

BrailUan  Submarine.  Limited 

Ottba,  Limited  

Do.        10  ner  cent.  Preference   .... 

Direct  Spanish.  Limited  •■....  

Do.  10  per  cent.  Pref  erenoa .... 

Direct  United  SUtes  Gable.  Limited.  1877 

Da        6  per  cent.  Ddbentuni.  repayable  16S 1 

Eastern*  Limited 

Do.    6  per  cent.  Preference 
Do.   6     do.      Debentures,  repayable  Oct.  1833 
Do.    5     <lo.  do.  Au«.  133,' 

Do.    5     do.  do.  Aug.  183  < 

Eastern  Extension.  Aosiralasia  ft  China.  LImitad 
Do.  6  p.  c  Debentures,  repayable  Feb.  1891 .  . . 
Do.  5  p.  c.  (Australian  Got.  Subsidy)  Dob.  1903 
Do.  do.  registered,  repayable  190C 

Do.    5  per  cent.  Debenture,  1890 


r  Eastern  and  South  African  Limited  5  per  cent. ) 

1  Mart.  Dab.  Registered  redeemable  1  Jan.  1900  / 

Do.  do.  do.  To  Rearer  .. 

German  Union  TelMMph  and  Trust.  Limited .... 

Glob^  Telegraph  and  Trust.  Limited 

Do.  6  per  cent.  Pref  erenca 

Great  Northern 

Dx  5  per  oent.  Debentures  

India-Rubber,  Gutta-Percha  and  Telegraph  Work* 
Do.  6 percent.  Debentorej,  186& 

Indo-European,  Limited........... 

London  PUtino- Brazilian,  Limited  ...^ 

Mediterranean  Eztensioa,  Limited   

Do.  8  per  cent  Pref  erenoe 

Renter's.  Limited 

Submarine 

Do.       Scrip 

Submarine  Gables  Trust  .......; 

Telegraph  0  instruction  and  Maintenance 

Do.  6  per  cent.  Roods,  1831  . 

Do.  3nd  Ronos  Tni«t  Cert.  . 

West  Ooast  of  Americai  Limited 

Do.  8  per  cent.  Dabentures 

Western  and  Rraslllan.  Limited 

Do.        6  per  oent.  Debentures  "  A  "    19  LU 

Do.  6  P.O.  Mort.  1)eb.  series  R  of  '80.  red.  Feb..  1910 

Western  Union  of  U.  S.  7  p.c.l  Mort.(RuUdins|RJd 

Do.  6  per  oftnt.  Sterling  Ronds   .... 

West  India  and  Panama.  Limited  

Do.  6  per  oent.  1st  Preference 

Do.  6      do.     3nd      do.         
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TELEPHONES. 
Con.  Telephoneft  Malntenanoe.Ld.Nos.  1  to  154.165 
Oriental  Telephone  Co..  Nos.  100.000  to  300.000 


United  Telephone  Co.^ 

*  Exceptional  amonnt  at  special  prtoe. 
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TRAFFIC  RECEIPTS. 
The  Cuba  Submarine  Telegraph  Company.  Llmltad^  The  nuwAor  ^f.^gg^SjJS 


jlegrap 

orer  the  lines  o^this  oomp 

to  produce  £2,900.  against  3..^.  -.,«— -.^  ,.>-„._  — .-  -  -  v^...  , 
month  of  last  year.  The  traifto  receipts  for  the  months  of  Man*  i 
estimated  at  £i000  and  £3.800^  realised  £1.133  and  £3.981. 


tnpany  during  tha  month  of  June  was  3.023.  esumMea 
1 3.7OT  messages,  producing  £2.837.  In  the  «w««Pj»»^*5 
e  trai&o  receipts  for  the  months  of  March  and  Aim. 
63.800^  r^iOised  £4,133  and  £3.931. 
The  Rraxllian  Submarine  Telegraph  Company.  The  trafflc  reoeipU  for  ^e  week  sndinf 
June  lOth  were  £3.647.  against  £3.073  In  the  corresponding  period  of  last  yesr. 


The  Diieel  Spanish  Telegraph  Company,   LlmlteX. 


period  of  last  year. 
The  Eastern   Telegriph  Company.     The  receipts  for  tho  month  of  Jons   w«e 

£46.450.  against  £40.074  last  year. 
The  Eastern  Extension  Telegraph  Company.    Thi  receipts  for  the  month  of  J«n« 

were  £31.133.  against  £39,339. 

,£2i56(l 


Northern  Telegraph  Company.  The  txafio  rawipls  in  June.  18S3,  were  i^5W 
from  the  1st  January  to  3Hh  June^l883,  £115.560.  and  for  corxospoadlng  mooJP 
of  1831,  £114.966.  and  1880.  £108.03^. 


Great 


West  Coi»t  of  Americi  T-legraph  Company.    Th^  recelijts  for  two 
May  were  £6,10a  against  £3,050  in  th«  same  period  taal  year. 

Western  and  Rraslllan  Telegraph  Company.  Limited-    Tha  tomfflcweefpi*  fof  • 
week  ending  June  16*  h  were  £1,816,  against  £SL086  larti^u.    The  t»5fJS!* 
for  the  week  endlbg   June  30th.  iSSl.  were  £U47r.  lioih  tf^r  deducttitt 
'•fifth"  of  the  D-ow  receipts  payable  to  the  Londm  Platino-HrasOlail  ] 
graph  Company,  Limited.  } 

Wait   India  and  Panama  Telograi^  Oompany.   Limited.      rb»  Mtimatad  ^ 
receipts  of  this  oompsoy  for  the  half-month  ended  ihe  30Ui  Jane  are  i 
as  comparad  with  &SSi  in  the  oarrevpoodlng  period  of  lIBL 


July  22,  1882.] 
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Vol.  XI.— No.  243. 


THE  POSTMASTER-GENERAL  AND 
THE  TELEPHONE. 


Ok  Monday  evening  in  the  Honse  of  Commons  Mr.  Fawcett, 
tiie  Postmaster-General,  was  asked  by  Mr.  Cross  whether  he 
had  arrived  at  a  decision  as  to  the  applications  made  by 
yarioos  companies  for  licences  to  establish  and  work  tele- 
phonic exchanges  ?  Mr.  Fawcett's  reply  will  be  welcomed 
by  all  concerned  in  the  fiiture  development  of  this  partially 
stagnant  enterprise,  for  he  has  decided  to  favonrably  enter- 
tain proposals  that  may  be  made  to  him  by  responsible 
persons  to  grant  new  telephone  licences  nnder  certain  con- 
ditions, which  may  be  regarded  as  giving  adequate  protection 
to  the  public  and  the  postal  department.  We  have  on  many 
occasions  felt  compelled  to  differ  from  the  Post-ofiSce  autho- 
rities in  regard  to  the  future  efSciency  of  the  public  tele- 
phonic service,  notably  in  No.  218  of  the  Electrical 
Bbview.  It  was  scarcely  to  be  expected  that  the  Postmaster- 
General  could  long  hold  out  against  public  opinion  even  had 
he  been  so  inclined,  so  his  conclusion  that  a  telephonic 
monopoly  would  not  be  in  the  interests  of  the  public  is  what 
we  have  all  been  expecting  and  patiently  waiting  for.  Com- 
petition is  as  desirable  in  the  case  of  the  telephone  as  it  is 
with  the  electric  light,  and  as  the  former  is  doubtless  destined 
to  be  of  much  greater  service  to  mankind,  the  extraordinary 
activity  recently  shown  in  pushing  forward  our  new  illuminant 
will  probably  be  surpassed  by  the  interests  of  telephony. 

The  recent  law-suits  in  Edinburgh  and  London  have  cer- 
tainly done  much  to  throw  the  telephonic  industry  open  to 
all  comers,  for  had  it  not  been  for  the  evidence  there  brought 
forth,  and  the  unusual  public  interest  awakened  in  the  matter, 
the  monopolising  company  might  probably  have  held  its 
flway  for  some  time  yet.  As  it  is,  Mr.  Fawcett's  decision 
will  effect  such  results  as  he  himself  will  eventually  be  grati- 
fied at  seeing.  The  position  of  the  telephone  at  present  is 
rather  peculiar,  for  there  are  doubtless  many  new  inventions 
which  have  only  been  kept  back  by  the  action  of  the  Post- 
master-General, ready  to  compete^  the  moment  they  are  set 
at  liberty,  with  the  only  one  at  present  in  operation. 

It  will  be  remembered  that  in  our  issue  of  the  8th  inst. 
we  stated  that  we  had  received  from  reliable  authority  the 
statement  that  the  Postmaster-General  contemplated  giving 
np  the  erection  of  private  telephone  wires,  and  that  as  far 
as  telephone  exchanges  were  concerned  the  Post-office 
anthorities  would  not  interfere  as  long  as  their  own  interests 
were  not  invaded.  Our  readers  will  therefore  see  that  at 
least  as  far  as  half  our  in^formation  was  involved  the  result 
has  proved  the  correctness  of  our  statements.  The  truth 
of  the  remaining  part  of  our  note  is  only  probably  a  ques^ 
tion  of  time.  Referring  to  the  erection  of  lines,  Mr.  Fawcett 
said  in  the  House  of  Commons, ''  In  case  it  may  be  supposed 
^  that  inconvenience  may  .arise  from  the  multiplication  of 
aL        wires,  I  may  remark  that  the  licence  of  the  Postmaster- 


General  to  establish  a  telephone  exchange  confers  no  special 
power  whatever  to  erect  poles  and  wires  on,  or  to  place 
wires  nnder  any  highway  or  private  property.  The  persons 
to  whom  a  licence  may  be  given  will  have  to  make  their 
own  arrangements  with  the  local  authorities  and  with  any 
persons  whose  property  may  be  affected.  It  may  be  well 
to  add  that  the  licence  of  the  Postmaster-General  confers 
no  authority  to  carry  on  telephone  business  with  any  instru- 
ment the  use  of  which  would  be  an  infringement  of  any 
patent."  We  should  not  imagine  that  telephone  companies 
will  find  any  insurmountable  difficulties  in  regard  to  the 
erection  of  their  lines  on  private  property.  Private  tele- 
graph lines  have  been  put  up  in  very  many  instances,  and 
wo  do  not  anticipate  much  opposition  in  this  respect  to  the 
introduction  of  the  telephone.  When  the  Telegraph  Act 
was  brought  in  and  the  Government  took  ov^  the  tele- 
graphs, it  was  never  intended  that  the  Post-office  authorities 
should  erect  private  lines,  and  if  they  have  done  so  it  has 
been  ostensibly  for  the  convenience  of  their  customers  and 
not  for  the  sake  of  any  revenue  derived  from  Buch  a  pro- 
ceeding. It  would,  therefore,  be  advisable  that  the  Post- 
master-General should  not  take  any  further  action  in  putting 
up  private  wires,  but  allow  this  to  be  performed  by  private 
companies  exclusively.  It  is  certainly  unfair  on  the  part 
of  the  postal  authorities  to  compete  in  any  way  with  private 
concerns,  as  the  latter  are  placed  at  such  an  enormous  dis- 
advantage owing  to  the  former  having  the  power  to  put 
up  poles  and  wires  without  obtaining  the  permission  of 
those  on  whose  property  they  are  erected.  The  matter  of 
patent  rights  will  of  course  necessarily  have  to  be  settled 
by  the  competing  companies,  but  what  maybe  used,  and 
what  not,  is  now  pretty  generally  known  since  Mr.  Justice 
Fry's  decision  in  the  trial  of  the  United  Telephone  Company 
V.  Harrison,  Cox-Walker  &  Co. 

We  said  in  our  article  bearing  upon  this  subject,  and 
published  in  the  Electrical  Beview  of  January  28th, 
that  from  the  standpomt  of  efficiency  to  the  public  service 
we  thought  that  competition  should  be  allowed,  an  equal 
royalty  in  all  cases  being  required.  We  also  added  that  if 
the  existing  services  were  good,  and  if  the  desirability  of 
intercommunication  between  one  member  of  a  community 
and  any  other  member  of  that  same  body  be  so  appa- 
rent, why  then  competition  might  &irly  be  allowed,  for 
it  could  do  but  little  harm.  But  if,  on  the  other  hand,  the 
service  was  indifferent,  wanting  in  energy,  or  the  charges 
inmioderate,  then  competition  was  the  very  thing  to  effect  a 
cure,  and  therefore  whichever  way  the  question  was  re- 
garded, the  then  action  of  the  Postmaster-General  was  as 
unjust  as  it  was  unnecessary.  The  present  action  of  Mr. 
Fawcett  has,  however,  now  improved  the  aspect  of  the  whole 
matter,  and  the  telephonic  inventions  which  might  then 
have  been  consigned  to  oblivion,  will  now  have  an  oppor- 
tunity of  competing  with  those  which  have  hitherto  held 
the  monopoly.  When  the  British  and  Irish  Telephone 
Company  was  in  correspondence  with  the  secretary  of  the 
General  Post-office,  one  of  the  arguments  advanced  was 
that  "  this  company  only  seeks  the  privilege  of  aflfording  the 
pubh'c  a  far  cheaper,  and  they  hope,  a  better  telephonic 
service  by  means  of  exchanges  than  the  associated  com- 
panies give,  in  addition  to  selling  the  best  telephones  for 
private  use,  which  the  other  companies  have  agreed  not 
to  do." 
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The  result  of  Mr.  Fawcetb*s  deliberations  will  be  that  the 
public  will  have  the  advantage  of  not  merely  one  better 
system  than  that  at  present  in  use,  but  of  selecting  from 
numerous  competing  systems  that  which  is  best  adapted 
from  all  points  for  the  various  purposes  required.  The 
United  Telephone  Company  has  never  been  able  to  instil 
much  energy  into  its  own  movements,  and  the  Post-office, 
which  for  awhile  seemed  to  threaten  opposition  to  it,  fared, 
telephonically,  still  worse.  It  is  therefore  a  wise  proceeding 
on  the  part  of  Mr.  Fawcett  to  allow  new  blood  to  come 
upon  the  scene  and  to  carry  out  operations  which  the 
above  named  company  and  the  Department  have  signally 
failed  to  achieve. 

The  "  scientific  toy  **  has  now  taken  a  firm  stand  in  the 
necessities  of  our  every-day  life,  and  bids  fair  to  be  the 
most  useful  assistant  we  can  ever  expect,  wherewith  to  carry 
on  the  commonest,  or  the  most  momentous  business  trans- 
actions of  our  daily  life. 


WILLOUGHBY  SMITH  ON  INDUCTION. 


In  a  small  pamphlet  recently  printed  Mr.  Willoughby  Smith 
has  given  the  results  of  some  interesting  experiments  which 
he  has  recently  made  on  "  Induction."  The  most  important 
of  these  relate  to  the  measurement  of  the  "  specific  inductive 
resistance  "  of  various  materials.  The  meaning  of  the  term 
specific  inductive  resistance,  in  contradistinction  to  specific 
inductive  capacity,  is  made  clear  by  the  following  experi- 
ments of  the  author : — 

Two  equal  lengthB  of  oopper  wire  insulated  with  gutta-percha 
were  wound  side  oy  side  upon  a  wooden  reel  and  immersed  in  water. 
The  specific  inductive  capacity  of  each  length  was  *084  of  a  micro- 
farad. Now,  to  measure  the  ''specific  inductiye  resistance"  of 
the  dielectric,  the  two  ends  of  one  of  the  coils  were  connected  to  a 
galyanometer,  and  the  other  coil  was  then  charged  to  the  same 
potential  as  when  measuring  its  specific  inductive  capacity.  The 
deflection  on  the  g^vanometer  caused  by  induction  from  the  charg'e 


direction  by  the  induced  currents  set  up  in  b.  A  plate  of  the  sub- 
stance to  be  tested  was  then  placed  midway  between  the  spiraU,  as 
shown  at  o,  and  in  proportion  to  the  interception  of  the  lines  of  force 
so  were  the  deflections  on  the  g^vanometer;  and  thus,  by  this 
arrangement,  very  accurate  and  sensitive  measurements  ooold  be 
made.  By  this  method  the  foUowing  results  were  obtained,  showing' 
the  percentage  of  inductive  radiant  energy  intercepted  by  plates  of 
metal  sixteen  inches  square  and  half  an  inch  thick. 

Table  1. 

Interception  per  cent. 

Copper 44*1 

Tin 3-5 

Lead *4 

Zinc 11-9 

Steel 65-3 

Iron 67*0 

Compressed  Iron  Filings    ....  10*0 

It  was  observed  that  time  was  an  important  element  to  be  takes 
into  account  whilst  testing  the  above  metals,  that  is  to  saj-,  the  lines 
of  force  took  an  appreciable  time  to  polarise  the  particles  of  the 
metal  placed  in  their  path,  after  having  accompli^ed  which  they 
passed  more  freely  through  the  same.  That  being  so,  the  thought 
naturaUy  occurred,  JFould  the  results  be  effected  by  varying  the  speed  of 
the  reversers,  so  as  to  increase  the  number  of  the  lines  of  force  striking  the 
plate  under  test  in  a  given  time  ?  The  results  given  in  the  following- 
table  clearly  show  that  this  surmise  was  correct ;  and  the  knowledge 
gained  opens  out  another  large  fleld  for  earnest  thought  and  further 
investigation. 

Table  2. 


Per  cent,  of  Inductive  Energy  Intercepted  at 

CoDdQOti^ 
vityof 

various  speeds. 

Metal  under  Test 

Number  of  Reversals  per  Minute. 

tbe  Metal 

paw 

Copper 

S84. 
441 

433. 

504.    1    560. 

624.  I  720. 

«  100. 

Copi)er 

49-6 

1 
56-2  ,  69-4 

62-1  '  67-6 

66-3 

73-0 

Brass 

9-3 

11-3    14-7  1  19-9 

23-9    2C-5 

17-6 

20-4 

Tin. 

3-6 

7-4      7-4      9-7 

11-3    131 

8-7 

17-4 

Lead 

•4 

40      3-0      2-8 

5-0      5-2 

3-4 

6-4 

Zinc 

11-9    16-1  ,  20-2  !  23-6 

26-0    30-9 

21-4 

33S 

Steel 

56-3    66-8  '  67-6  ,  68-0 

69-0    69-8 

57-7 

11-7 

Iron 

67-0    58-1    57-8    58-4 

69-8    600 

68-6 

13-8 

Iron  Filings     . 

100     —    ,    —       -- 

1 

—      18-5 

14-2 

"" 

It  will  be  noticed  by  reference  to  the  foregoing  table  that  th» 
percentage  of  inductive  energy  intercepted  does  not  increase  for 
different  speeds  of  the  reversers,  in  the  same  ratio  witii  different 
metals,  the  increase  with  iron  being  very  slight,  whilst  with  tin  it  is 


in  the  other  coil  was,  say  =  1.  Two  precisel]^  similar  lengths,  and  of 
the  same  dimensions,  but  insulated  by  a  cuelectric  of  known  high 
speoiflc  inductive  capacity,  were  then  tested  in  the  same  way,  and 
the  following  results  obtamed : — 

Specific  inductive  capacity    =  '288  microfarads. 
Deflection  on  g^vanometer  =  '94  „ 

showing,  the  galvanometer  deflection  being  less,  that  there  was  less 
inductive  effect  through  the  dielectric  of  high  specific  inductive 
capacity,  or  in  other  words  that  the  specific  inductive  resistance  was 
greater.  It  therefore  follows  (says  the  author),  that  for  the  dielectric 
of  a  long  line  of  telegraph,  either  submarine  or  subterranean,  where 
one  conductor  is  alone  employed  the  dielectric  of  the  lowest  specific 
inductive  capacity  is  the  most  suitable ;  but  where  it  is  desirable  to 
lessen  as  much  as  possible  induction  between  parallel  wires  in  close 
proximity,  and  of  comparatively  short  lengths,  then  the  dielectric  of 
the  highest  specific  inductive  capacity  would  be  the  more  suitable  of 
the  two. 

In  order  to  determine  the  specific  inductive  resistance  of 
various  metals,  the  author  had  the  apparatus  shown  by  the 
figure  constructed.    In  this  apparatus 

A  and  B  are  two  flat  spirals  fixed  a  suitable  distance  apart.  In 
circuit  with  ▲  was  a  battery,  c,  and  reverser,  d,  and  in  circuit  with  b 
a  similar  reverser,  b,  and  an  astatic  mirror  reflecting  g^vanometer,  f. 
The  reversers  were  so  arranged  that  e  should  reverse  slightly  in 
advance  of  d,  and  by  that  means  a  large  and  steadv  deflection  was 
obtained,  the  g^vanometer    being  always  affected   in   the 


comparatively  enormous.     The  following  table  gives  the  percentage 
of  increase  for  each  metal  experimented  with : — 

Table  3. 
Metal  under  Test.  Per  cent  of  Increase. 

Copper S3 

Brass 185 

Tin 274 

Lead — 

Zinc 160 

Steel 8-1 

Iron 5'3 

Iron  Filings 42* 

Sheets  of  metal  sinular  to  those  in  the  tables,  but  only  l-8th  of  *n 
inch  thick,  in  no  way  intercepted  the  lines  of  force. 

If  for  each  metal  the  mean  of  the  results  obtained  with  "f^^ 
speeds  {see  Table  2)  be  compared  with  the  specific  conductivity  of  tM 
same,  it  will  be  seen  that  in  each  case  the  specific  inductive  refin- 
ance is  in  the  same  direction  as  that  of  their  specific  conductoyity, 
with  the  exception  of  the  magnetic  metals  iron  and  steel;  that  w  to 
say,  the  higher  the  inductive  resistance  the  higher  the  oonductinty. 
When  two  metals  are  combined  to  form  an  aUoy,  the  r««f^^.^ 
the  aUoy  is  in  most  cases  greater  than  that  calculated  "^"^^ 
resistance  of  the  component  metals  and  their  proportions,  if^ 
specific  inductive  resLstanoe  of  aUoys  appears  to  follow  "^Jr^ 
opposite  direction.  For  example,  the  percentage  of  ip^^^^T® 
radiant  energy  interrjepted  by  copper  is  66*3,  and  that  of  zmc  n  *» 
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bnt  an  alloj  oompoBod  of  sixijr  parts  copper  and  forty  parts  zinc  only 
interoepted  17*6.  The  following  will  further  illustrate  the  subject : — 


Composition 

Interception 

of  Alloy. 

percent. 

Calculated. 

67  parts  Copper) 
33      „     Zinc      ]•     • 

.     14G 

.    45-6 

62     „      Copper) 

37      „      Zinc       .     . 

.     14-7 

.     43-6 

1      ,.      Tin       3 

It  will  also  be  observed  that  the  increase  in  the  proportions  of  the 
metal  copper  of  the  highest  specifio  inductive  resistance  decreases  the 
Inductive  resistance  of  the  alloy. 

Dielectrics,  such  as  g^tta-percha,  glass,  sulphur,  and  shellac,  as 
w«ll  as  fluids  and  gases,  have  little  or  no  effect  in  intercepting  the 
lines  of  force. 

The  author  found  that  when  an  intermittent  current  was 
sent  through  a  spiral  similar  to  that  shown  in  the  figure,  then 
this  intermittence  was  distinctly  heard  in  an  ordinary  tele- 
phone held  at  some  distance  from  the  spiral,  that  is,  so  long 
^s  the  telephone  does  not  lie  exactly  in  the  plane  of  the 
spiral.  It  was  found  that  the  sounds  were  even  heard  when 
-a  copper  diaphi^Eigm  was  used.  If  the  coil  on  the  magnet 
were  short-circuited  the  sounds  disappeared. 

Referring  to  Table  1,  the  ineflSciency  of  lead  in  interrupt- 
ing the  induction  is  very  remarkable,  and  points  to  the 
inutility  of  employing  lead-covered  wires  in  telephone 
•circuits  for  warding  off  inductive  action  between  wire  and 
wire.  It  is  also  obvious  that  iron  forms  the  best  protector. 
It  would  have  been  interesting  if  Mr.  W.  Smith  had  ton- 
iinued  his  experiments  by  making  use  of  an  earth,  so  as 
to  more  yearly  represent  the  actual  state  of  affairs  in  the 
<5ase  of  telephone  wires. 


REVIEW. 


Practical  Information  for  Telephonists.  By  T.  D.  Lock- 
wood,  Electrician,  American  Bell  Telephone  Company. 
New  York  :  W.  J.  Johnston,  9,  Murray  Street. 

Thb  position  which  Mr.  Lockwood  holds  as  electrician  to  the 
Amencan  Bell  Telephone  Company  naturally  gives  authority 
to  his  work,  and  any  information  which  it  contains  we  may 
be  sure  will  be  of  a  thoroughly  practical  and  usefiil 
nature.  Works  which  pretend  to  oe  merely  handbooks 
of  the  subject  with  which  they  deal  are  not  usually  con- 
^dered  to  be  of  more  than  an  instructive  natui*e  ;  but  in  the 
book  before  us  Mr.  Lockwood  has  interwoven  in  a  most 
natural  manner  a  vein  of  that  humour  which  is  seldom  met 
with  except  in  an  American,  and  the  result  is  that  the  pro- 
eduction  is  both  amusing  and  instructive,  and  interests  while 
it  teaches.  Many  of  Mr.  Lockwood*s  humorous  observations 
4u:e  very  much  to  the  point,  and  contain  troths  which 
-are  often  unheeded.  We  have  more  than  once  insisted  upon 
the  necessity  of  the  apparatus  used  for  testing  purposes 
being  not  only  suited  for  the  object  for  which  it  is  employed, 
but  also  upon  such  apparatus  being  handled  in  a  manner 
•consistent  with  its  nature  ;  with  reference  to  this,  we  find 
at  the  conclusion  of  a  chapter  on  the  ^' Blake  trans- 
mitter "  the  following  paragraph :  "  Finally,  my  breth- 
ren, as  in  all  electrical  apparatus,  when  a  transmitter  is 
working  well  leave  it  alone,  and  never  forget  that  when 
repairs  or  new  adjustment  is  reauisite,  the  instrument  is  not 
^  tour  hundred  horse-power  Corliss  steam  engine,  but  a  tele- 
phone transmitter.'' 

The  first  chapter  of  Mr.  Lockwood's  book  gives  a  short 
and  well-arranged  historical  sketch  of  electricity  from  the 
earliest  down  to  the  present  date.  We  next  have  ''Facts 
and  Figures  about  the  Speaking  Telephone,"  in  which  it  is 
:8t&ted  that  the  first  record  of  a  sound  transmiting  instru- 
ment in  connection  with  which  the  word  "Telephone" 
occurs,  is  believed  to  be  the  English  patent  of  Sir  Charles 
Wheatstone,  No.  2462,  October  lOtb,  1860,  in  which  are  de- 
.flcribed  ''Telephones  in  which  musical  pipes  or  free  tongues 
arc  acted  upon  by  wind."  We  fancy  the  use  of  the  word  tele- 
phone as  a  sound  transmitter  dates  considerably  further 
l>ack  than  1860.  Indeed,  some  of  our  readers  may  remem- 
ber the  well-known  "telephonic"  concerts  of  Sir  Charles 
•(then  Professor)  Wheatstone,  given  at  the  now  defunct 
Polytechnic  Institution  very  many  years  back,  in  which 
musical  sounds  were  transmitted  a  considerable  distance 


through  wooden  rods.  Si)eaking  of  Reiss's  apparatus, 
Mr.  Lockwood  says,  "  that  with  this  instrument  even  articu- 
late sounds  and  words  were  transmitted,  received,  and 
understood  by  those  who  knew  beforeJiand  what  the  words 
were  going  to  he.  This  remark  seems  to  us  a  very 
forcible  one,  and  considerablv  changes  the  aspect  of 
the  statement  of  which  so  mucn  has  b^n  made,  viz.,  that 
Reiss's  telephone'  anticipated  Bellas,  inasmuch  as  it  actually 
transmitted  articulate  speech.  Mr.  Lockwood  very  truly 
and  humorously  states  that,  "between  this  telephone  and 
the  speaking  telephone  there  was  a  great  gulf  as  wide  as 
the  gulf  which,  in  the  parable,  separated  Dives  and 
Lazarus." 

The  first  telephone  line,  it  appears,  was  constructed  early 
in  1877,  and  in  May  of  the  same  year  the  first  practical 
telephone  exchange  was  operated. 

Tne  construction  of  telegraph  or  telephone  lines,  though 
dealt  with  in  a  few  pages,  is  still  dealt  with  in  such  a 
manner  as  to  give  a  very  great  amount  of  useful  practical 
information,  small  but  necessary  details  (which  are  so  often 
neglected)  being  given.  Mr.  Lockwood  in  giving  informa- 
tion, goes  straight  to  the  point  at  once  without  introducing  his 
remarks  with  a  quantity  of  useless  matter.  All  the  important 
elements  in  connection  with  telephonic  communication  are 
dealt  with  in  separate  chapters,  and  while  it  is  done  in  an 
entertaining  manner,  it  is  done  thoroughly  practically,  thus 
any  one  reading  the  book  carefully,  ought  to  have  no  diffi- 
culty in  tracing  out  and  removing  such  faults  as  usually 
occur  in  the  apparatus.  The  sketch  of  the  telephone 
inspector  as  he  ought  to  be  as  contrasted  with  what  he  often 
is,  might  be  read  with  profit  by  many  and  the  model  copied 
with  great  advantage. 

To  point  out  the  very  many  excellent  points  in  Mr. 
.  Lockwood*s  little  work  (for  it  is  but  a  small  one),  would 
occupy  too  much  space,  but  we  can  heartily  recommend  it 
to  all  classes  of  readers.  The  only  fault  we  can  find  with 
the  book  is,  that  it  is  too  short  and  requires  illustrations. 
We  are  sure  that  if  Mr.  Lockwood  enlarges  and  illustrates 
his  present  work,  he  will  earn  the  thanks  of  many,  especially 
as  one  can  see  that  he  is  a  man  who  knows  what  he  is 
writing  about. 


THE    BAUDOT   TELEGRAPH. 


{Seventh  Article.) 

Relay. — ^It  has  been  explained  in  describing  the  combiner 
that  the  line  current  does  not  act  directly  on  the  pointing 
electro-magnets.  These  are  set  in  motion  by  a  local  current 
dependent  on  a  relay.  The  relay  employed  by  M.  Baudot 
is  shown  in  figs.  11  and  12  ;  the  armature  is  placed  between 
two  copper  notches,  fixed  on  the  pole  of  a  horse-shoe 
magnet.  It  is  maintained  in  this  position  by  its  own 
weight  and  by  the  attraction  of  the  magnet,  which  imparts 
to  it  its  magnetism  by  induction.  This  armature  moves 
between  two  coils  of  an  ordinary  electro-magnet.  The 
magnet  is  placed  in  a  wooden  case,  which  supports  two 
copper  riders,  into  each  of  which  is  screwed  the  core  of 
the  relay  coil.  The  play  of  the  armature  is  limited  by  two 
contact  studs.  The  relays  are  regulated  in  such  a  manner 
that  when  the  armature  is  displaced  under  the  influence  of 
a  current  of  a  certain  direction,  it  remains  in  that  position 
until  a  current  of  the  opposite  direction  returns  it  to  its 
original  position.  (Jenerally  the  positive  current  moves  the 
armature  to  the  marking  contact,  and  the  negative  current 
moves  it  to  the  spacing  contact.  The  negative  current 
necessary  to  do  this  is  supplied  by  a  local  battery,  one  pole 
of  which  is  connected  with  that  of  the  brushes  of  the  dis- 
tributor, which  traverses  the  ring  of  receiving  blocks. 
We  have  seen  that  this  brush  is  about  two  contacts  in 
advance  of  the  brush  connected  to  line  which  traverses 
the  same  crown,  the  blocks  of  which  are  connected  to  one 
end  of  the  coils  of  the  relays.  Thus,  at  each  turn  of  the 
arm  of  the  distributor  a  negative  current  is  sent  into  the 
coils  of  all  the  relays,  and  restores  the  armatures  displaced 
at  the  preceding  turn  before  the  line  current  comes  again 
to  set  tnem  in  action,  according  to  the  combination  to  be 
formed.    Fig.  11  shows  the  perspective  view  of  five  relays  j 
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Fig.  11. — QuisTUPLK  Relay. 


Fio.  12.— Detail  op  Simple  Relay. 
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Fio.    14. — CJOHEECTUro  ELBCTBO-MAOinET. 


Fio.  13. — CoBBEcnNO  Sectob  op  Disteibutob. 
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Fio.  16.— Ck>sBECTiNO  Mechanism. 


Fio.  17.— Reoulatob  Bbaee. 
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Fio.  16.— Vibbatiko  Rod  op  Rboitlatob, 
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fig.  12  gives  details  of  the  relay ;  the  connections  indicated 
on  the  diagram  show  how  the  armature  of  the  pointing 
electro-magnet  follows  the  moyement  of  the  armature  of 
the  relay.  The  pointing  electro-magnet  is  an  ordinary 
one.     • 

Correcting  Apparatus. — We  are  going  to  complete  what 
we  have  merely  alluded  to  in  the  description  of  the  distri- 
butor relative  to  the  function  of  the  correcting  sector  by 
means  of  which  we  arrive  at  the  synchronism  of  the  two 
distributors  at  the  home  and  distant  stations.  Let  us 
imagine  a  distributor  of  a  quadruple  apparatus  divided  into 
twenty-two  equal  contacts ;  twenty  will  belong  to  the  four 
transmitting  sectors,  and  two  will  serve  for  con-ection. 
We  will  establish  the  connections  in  the  manner  indicated 
in  fig.  18. 

At  the  station,  A  (to  the  left  of  the  diagram),  the  contact 
21,  of  the  second  division  of  the  sector  of  correction,  will  be 
connected  to  the  positive  pole  of  a  line  battery,  and  the 
contact  22,  of  the  same  division,  to  the  negative  pole  of  a 
similar  battery.  These  same  contacts  on  the  first  division 
being  connected  to  the  line,  ihe  positive  and  negative 
currents  will  be  sent  every  time  the  brushes  of  the  distri- 
butor establish  communication  between  the  two  divisions. 
At  the  station,  b  (on  the  right),  the  contact  21,  of  the 
fourth  division,  will  be  put  to  earth,  and  the  contact  22,  of 
the  same  division,  connected  -to  a  relay  which  will  actuate 
the  correcting  electro-magnet  (fig.  14),  and  displace  the 
armature,  a. 

The  displacement  of  the  armature  will  raise  a  pin,  g,  by 
the  movement  of  the  arm  of  a  lever.  This  pin,  dropping 
into  a  hole  in  the  distributor,  will  come  in  contact  with  a 
star-wheel,  b  (fig.  15).  This  wheel,  b,  has  on  its  -circum- 
-ference  six  teeth,  the  intervals  between  which  represent  l-18th 
of  the  circumference  described  by  the  arm.  It  is  main- 
tained in  its  position  by  a  cam  at  the  extremity  of  a  flat 
spring,  the  o|;aer  end  of  which  is  attached  to  the  ^me  of 
the  arm.  By  a  pinion,  the  star-wheel  gears  into  a  second- 
toothed  wheel,  c,  also  furnished  with  a  pinion  which  is  in 
connection  with  the  lower  wheel  of  the  vertical  axle  of  the 
arm. 

This  wheel  is  put  in  motion  by  a  bevel  wheel  fixed  to  one 
extremity  of  the  axle  of  the  fly-wheel,  it  pulls  the  arm  which 
will  turn  regularly  with  it  when  the  correcting  apparatus  is 
out  of  action.  But  at  the  moment  when  the  pin,  g,  is 
raised,  the  star-wheel  stopped  by  this  obstacle  will  turn  on 
itself  in  a  direction  contrary  to  the  general  movement, 
pulling  the  arm  with  it.  The  spring,  drawn  away  during 
the  interval  between  two  teeth,  will  return  of  itself  in  the 
following  interval ;  there  will,  therefore,  be  a  delay  in  the 
movement  of  the  arm  determined  by  accessory  wheels, 
the  number  of  teeth  in  which  are  calculated  to  cori*espond 
to  the  value  of  l-6th  of  the  contact  during  l-18th  of  a  revolu- 
tion. The  return  of  the  correcting  pin  is  effected  mechani- 
cally by  means  of  an  eccentric  connected  to  the  arm. 

Regukitor. — In  order  to  correct  the  effect  of  sudden 
variations  in  the  speed  of  the  apparatus  a  fly-wheel  is 
employed.  This  is  worked  by  the  motor  by  means  of 
a  crown  ;  it  constitutes,  as  we  know,  a  sort  of  reserve  force, 
which  lessens  the  variations  in  the  speed,  but  it  does 
not  regulate,  as  it  does  not  insure  isochronism. 

The  regulator,  figs.  16,  17,  and  18,  is  similar  to  that 
in  the  Hughes  apparatus  ;  it  consists  of  a  vibrating  rod  of 
steel  (fig.  16),  slightly  tapering  in  form,  and  two  metres  in 
length.  The  thicker  extremity,  coiled  into  nine  spirals,  is 
firmly  fixed  on  a  support  placed  in  the  prolongation  of  the 
axle  of  the  fly-wheel ;  when  the  rod  is  thus  brought  into  an 
invariable  position,  its  free  end  rests  laterally  against  the 
back  of  the  axle  of  the  fly-wheel.  It  is  connected  with  the 
movement  of  this  axle  by  means  of  a  handle  consisting  of 
several  parts,  the  whole  of  which  constitutes  what  we  call 
the  brake. 

A  copper  arm  is  fixed  on  the  back  of  the  axle  of  the  fly- 
wheel, which  it  accompanies  in  its  revolutions.  The  free 
eztr^tnity  of  this  arm  is  clamped  to  a  cylindrical  collet,  into 
which  is  introduced,  with  little  friction,  a  small  pivot 
p«u:allel  to  the  axle  of  the  fly-wheel  and  terminated  on  the 
side  of  the  vibrating  rod  by  another  arm,  bent  at  its  free 
extremity  into  the  form  of  a  ring. 

Into  this  ring  is  introduced  the  free  extremity  of  the 
vibrating  rod.  The  pivot  above  mentioned  bears  on  the  side 
of  the  fly-wheel  an  exoentric  cam  of  ivory,  independent  of 


the  movement  of  the  rod  ;  on  the  point,  a,  above  this  cam,, 
rests  a  bent  sjHring,  as  is  shown  in  fig.  17. 

On  the  straight  part  of  the  vibrating  rod  is  introduced  a 
solid  sphere  of  copper,  which  can  be  moved  along  the  rod  to 
bring  it  near  to,  or  draw  it  away  from,  the  extreme  end^ 
and  thus  regulate  the  speed. — UElectricien  (M.  Ch^ 
Bontemps). 


M.    DE    MERITENS'    NEW    MACHINES. 


[The  following  description  of  these  dynamo-electric 
machines  was  written  for  La  Lumihre  Electriqne  by  M, 
Aug.  Guerout.] 

During  the  ten  years  that  the  ring  machines  have  been  in 
practical  use  they  have  been  subjected  to  one  improvement 
after  another,  and  the  degi-ee  of  perfection  to  which  they 
have  now  attained  justifies  us  in  asserting  that  the  problem 
of  transforming  mechanical  work  into  electricity  is  in  a  great 
measure  solved. 

This  first  and  very  important  condition  being  arrived  at^ 
dynamo-electric  machines  still  present  one  considerable 
difficulty :  their  price  is  somewhat  too  high  for  industrial 
applications. 

This  is  partly  due  to  the  fact  that  in  purchasing  machines^ 
the  consumer  often  pays  for  the  patent  rights,  and  partly 
also  to  a  want  of  attention  to  the  Question  of  economy  in  the 
construction  at  first.  The  price  oeing  once  settled  and  the 
catalogues  published,  scarcely  any  further  consideration  was 
given  to  the  subject.  But  now  when  the  patents  of  the 
principal  ring  machines  are  on  the  point  of  becoming  public 
property,  and  when  also  a  careful  examination  of  the  Paci- 
notti  machine  has  proved  the  worthlessness  of  some  of  them, 
the  object  of  constructors  should  be  to  offer  their  machines 
at  the  lowest  possible  rate,  so  as  to  bring  them  into  genera) 
use. 

Several  inventora  have  already  turned  their  attention  to 
this  subject ;  amongst  others  we  shall  speak  more  particu- 
larly at  present  of  M.  de  Meritens,  who  with  this  object  has 
directed  all  his  efforts  to  the  Pacinotti  machine. 

Since  that  time,  he  endeavoured  firstly  to  render  the  em- 
ployment of  his  first  machine,  designated  by  the  letter  C^. 
available  for  public  lectures. 


%  X 


Fio.  1. 

In  order  to  do  this  he  added  to  his  model  a  Efystem  of 
gearing  by  means  of  which  it  could  be  worked  by  hand.  A 
large  toothed  wheel  with  two  handles  enables  four  men  to 
put  the  machine  in  motion  at  the  speed  required.  If^  under 
normal  conditions,  the  work  which  one  man  can  produce  is 
only  six  kilogrammes  per  second,  he  can  after  an  effort  of 
a  few  moments  arrive  at  a  much  higher  result.  This  is  why 
the  four  men  working  at  the  two  handles  can  during  a  few 
minutes  produce  sufficient  work  to  maintain  by  the  machine 
an  electric  regulator  of  100  Carcel  burners.  As  we  see,  thef 
light  can  only  be  maintained  for  a  very  short  time,  bdt  this' 
period  is  quite  sufficient  for  purposes  of  illustration.  The 
professors  for  whose  benefit  the  apparatus  was  designed  will 
certainly  appreciate  a  model  whidi  enables  them  to  demon- 
strate practically  to  their  pupils  the  working  of  the  principal 
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electric  lamps,  without  resorting  to  motive  force  or  using 
fifty  battery  elements.  Without  making  any  alteration  in 
the  construction  of  the  first  machine,  M.  de  M^ritens  then 
designed  a  second  type,  designated  by  the  letter  I.  It  only 
differs  from  the  original  apparatus  in  that  it  is  longer  and 
of  larger  dimensions.  This  tjpe  has  a  normal  speed  of 
2,800  revolutions,  and  can  at  high  tension  maintain  two 
lights  of  sixty  Carcel  burners.    (See  fig.  2.) 


turns  like  type  I,  at  2,800  revolutions,  and  absorbs  2^ 
horse-power. 

The  second  machine,  or  type  H,  can  feed  a  light  of  650 
Carcel  burners  with  an  expenditure  of  4  horse-power,  turn- 
ing at  a  normal  speed  of  1,600  revolutions  per  minute.  A 
similar  machine  can  be  used  for  working  powerfiil  lights, 
such  as  those  used  in  lighthouses. 

The  same  machine  can  be  used  to  feed  25  incandescent 


FiQ.  2. 


The  cylindrical  form  given  to  the  inducing  electro- 
magnets somewhat  complicated  the  construction  of  the 
machine.  M.  de  Meritens  thought  this  construction  could 
be  simplified  by  using  flat  inductors  so  as  to  give  the 
machine  the  form  of  a  straight  prism  with  a  rhombic  base. 
The  polar  radiations  lodging  naturally  in  two  angles  of  the 


Swan  lamps  of  two  amperes  each  ;  its  electromotive  force  is 
80  volts. 

The  weight  of  these  machines  is  reduced  as  far  as  pos- 
sible. The  first,  type  C,  has  been  somewhat  lightened,  and 
with  its  present  construction  weighs  only  80  kilogrammes. 
The  type  H,  which  is  the  most  powerful,  has  a  weight  of  224 


Fio.  3. 


«pace  in  which  the  coil  is  placed,  there  is  thus  no  appre- 
ciable displacement.  This  idea  suggested  two  types  of 
machines,  shown  in  figs.  1  and  8. 

The  first  of  these  machines  is  designated  by  the  letter 
J.  It  is  of  comparatively  small  dimensions,  and  con- 
structed to  maintain  a  light  of  180  Carcel  burners.    It 


kilogranmies,  and  the  model  i  weighs  only  47  kilogrammes. 
These  weights  are,  as  we  see,  very  moderate  in  proportion 
to  the  power  of  the  machines. 

Following  the  method  indicated  by  M.  Marcel  Deprez, 
M.  de  Meritens  studied  these  different  machines,  making 
the  external  resistances  vary  progressively. 
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The  accompanying  table  gives  the  results  obtained  with 
the  type  C,  the  indnctor  and  induced  coil  of  which  hare 
each  a  resistance  of  l'S3  ohm. 


THE   ELECTRIC  LIGHTING    BILL. 


Intcnstcy 

Electro- 

RcBiiiUinoQ 

Intensity. 

Electro- 

RcslHtanoc 

in 

motiye  force 

In 

in 

motive  force 

in 

Amptois. 

illTOltS. 

obmB. 

Ampdrea. 

InTolts. 

ohms. 

10-69 

5605 

3-49 

4-50 

63-96 

9-33 

9^6 

66-11 

4-08 

414 

62-04 

9-91 

8-97 

66-66 

4-66 

3-96 

52-07 

10-4^ 

8-28 

66-41 

624 

3-70 

60-08 

11-08 

7-69 

64-44 

6-83 

3-45 

4840 

11-66 

6-90 

62-68 

6-41 

3-17 

47-26 

12-26 

6-55 

63-21 

6-99 

3-11 

4817 

12-83 

5-86 

600 

7-58 

3-10 

49-82 

13-41 

6-36 

67-88 

8-16 

2-80 

46-62 

13-99 

6-0 

57-0 

8-74 

It  must  be  observed  that  the  resistances  given  in  this  table 
are  external  resistances,  and  that  in  order  to  obtain  the 
total  resistance,  the  resistance  of  the  machine,  amounting 
to  2*66  ohms,  must  be  added  to  them. 


Intensity 

Electro- 

Bedstanoe  ' 

Intensity 

Electro- 

Resigtanoe 

in 

motire  force 

in 

In 

motive  force 

in 

Amperes. 

in  Tolt*. 

ohms. 

AmpAres. 

In  volts. 

ohms. 

1-0 

16-93 

1616 

15-72 

57-85 

2-91 

1-20 

17-72 

14-0 

20-29 

62-90 

2-33 

1-41 

19-18 

12-83 

22-60 

63-23 

204 

1-73 

21-60 

11-66 

26-38 

66-48 

1-76 

2-12 

23-87 

10-49 

27-69 

65-35 

1-59 

30 

30-30 

9-33 

29-23 

64-89 

1-45 

4-0 

35-72 

8-16 

31-80 

65-83 

1-30 

6-66 

43-98 

7-0 

3510 

67-74 

1-16 

7-36 

48-51 

6-83 

37-61 

67-14 

1-02 

9-64 

51-80 

4-66 

61-45 

69-46 

0-58 

13-19 

6619 

3-49 

The  second  table  gives  the  results  of  similar  experiments 
made  with  the  maclnne  H,  the  resistance  of  whicn  is  0*76. 
dimming  up  the  characteristics  of  these  machines  with 
the  help  of  the  figures  contained  in  the  tables,  we  arrive  at 
results  indicating  good  conditions  of  construction.  We 
may  add  that,  in  the  types  I  and  H  the  prismatic  form 
offers  great  facilities  of  construction.  The  whole  body  of 
the  machine  may  in  fiact  be  cast  in  two  parts  ;  the  coiling 
of  the  wire  is  easily  effected  on  each  p^,  and  it  is  then 
only  necessary  to  bring  them  together  in  order  to  constitute 
the  frunework  of  the  apparatus,  in  which  we  have  only  to 
adjust  the  induced  ring. 

Before  concluding  this  article,  we  will  indicate  one  more 
improvement  effected  by  M.  de  M^ritens,  not  in  dynamo- 
electric  machines,  but  in  carbons  for  lighting.  For  powerful 
lights,  such  as  the  lamps  for  b'ghthousos,  especially  in  the 
large  lighthouses  of  England,  carbons  of  very  large  diameter 
are  used.  Now  it  is  very  difficult  to  get  these  large  carbons 
of  the  same  composition  throughout,  and  besides,  the  greater 
part  of  the  time  their  rate  of  consumption  is  not  eoual.  The 
external  parts  are  naturally  more  dried  up  ana  consume 
quicker  than  the  central  parts.  These  two  circumstances 
prevent  the  regular  consumption  of  the  carbons  and  thus 
affect  the  st^^iness  of  the  light.  In  order  to  overcome 
this  difficulty,  M.  de  M^ritens  conceived  the  idea  of  substi- 
tuting for  the  large  carbons  a  number  of  small  rods  of  the 
same  material,  each  having  a  diameter  of  three  to  four 
millimetres.  These  rods  are  connected  together  by  fastenings 
of  copper  wire,  and  their  number  is  proportionate  to  the 
thickness  of  the  cluster  employed.  Eacn  rod  is  covered 
with  copper,  and  so  is  the  whole  cluster.  In  this  manner 
the  rods  are  well  held  together,  and  form  a  whole  which 
may  be  considered  very  homogeneous  on  account  of  the  very 
fiUght  thicfaiess  of  the  layers  of  copper  deposited  by  the 
battery. 

These  compound  carbons  give  a  very  steady  light,  and  we 
notice  even  that  besides  the  regularity  the  light  obtained  is 
more  intense  than  with  rods  in  one  single  piece. 

We  can  easily  understand  that  this  should  be  so,  since 
every  part  of  the  cluster  being  consumed  equally,  dis- 
turbmg  influences  are  no  longer  produced  in  the  central 
parts. 

Clusters  of  this  kind,  4  centimetres  in  diameter,  have 
been  tried  in  the  large  models  of  the  English  Lighthouse 
Administration,  and  Imve  produced  results  in  every  respect 
satisfectory,  so  that  the  clusters  will  henceforward  replace 
the  old  carbons 


A  SPECIAL  fiittinff  of  the  House  of  Commons  was  held  on  Saturday 
to  further  oonsiaer  this  BUl. 

On  the  motion  to  go  into  committee  upon  the  Bill, 

Ck>lonel  Makins  said  that  instead  of  waiting  until  the  third  reading 
before  bringing  on  the  motion  standing  to  his  name,  he  had  decided, 
after  consulting  with  the  President  of  the  Board  of  Trade,  to  men- 
tion the  matter  to-day ;  but  as  the  forms  of  the  House  precluded  him 
from  making  the  motion  now,  he  would  content  himself  with  drawing 
attention  to  the  question.  But  although  he  was  connected  to  a 
great  extent  with  gas  companies,  he  did  not  on  this  occasion  represent 
their  yiews.  He  beUered  gas  companies  generally  were  content  with 
the  details  of  this  measure,  and  looked  upon  it  as  a  strong  and 
successful  attempt  to  grapple  with  a  difficult  Question,  but  they  were 
opposed  to  it  on  two  points  of  principle.  No  legislation  on  this 
matter  would  control  or  affect  the  competition  between  the  various 
systems  of  electric  lighting  now  in  existence,  such  competition  would 
erentually  be  decided  by  efficiency  and  economy  alone.  Gas  com- 
panies were  not  alarmed  by  the  progress  which  had  been  made  in 
electric  lighting  in  the  last  few  years,  for  not  only  had  g^as  the  adyan- 
tage  of  forty  gears'  start  and  enormous  capital,  but  the  progress 
made  in  electric  lighting  was  as  yet  more  of  a  sdentinc  than 
of  a  practical  nature.  As  much,  or  nearly  as  much,  capital  had 
been  subscribed  towards  fifty-fiye  electric  lighting  companies  in  the 
last  few  weeks  as  had  been  expended  on  gas  in  tne  last  forty  years, 
namely,  £13,000,000  or  £14,000,000.  But  he  was  afraid  that  the 
greater  portion  of  that  sum  would  find  its  way  into  the  pocdrets  of 
experimentalists  and  patentees.  The  two  points  he  wished  the 
House  to  consider  were,  first,  the  powers  taken  by  the  Board  of 
Trade  to  grant  licences  to  companies  and  persons  to  supply  electric 
light,  and,  secondly,  the  powers  which  the  BiU  proposed  to  confer 
on  corporations  to  make  experiments  without  consulting  the  rate- 
payers whose  money  mi(?ht  tiius  be  squandered  lavishly.  Hitherto 
the  power  to  grant  licences  had  rested  with  Parliament,  and  it  was 
quite  a  new  departure  for  one  department  of  the  State  to  usurp  this 
power.  Then,  under  section  2  the  words  "public  purposes"  had 
acquired  a  new  meaning,  and  would  include  not  only  streets  but 
churches,  vestry -halls,  and  theatres.  He  maintained  that  a  theatre 
could  not  be  caUed  a  public  place.  This  power  would  also  enable 
the  local  authorities  to  use  the  money  raised  by  rates  for  supplying ' 
electric  Ught  to  private  consumers,  and  he  did  not  think  corporations 
had  ever  before  possessed  such  a  power  as  that  without  first  having: 
obtained  the  sources  of  supply.  He  also  considered  it  most  im- 
proper to  permit  local  authorities  to  have  the  power  of  using  the 
money  of  the  ratepayers  for  what  might  be  termed  speculative  pur- 
poses, more  es^ially  as  there  was  nothing  in  the  Bill  providing  for 
ratepayers  havmg  any  control  over  their  representatives.  He  would, 
therefore,  move,  "That  it  is  undesirable  to  retain  in  the  Bill  the 
novel  powers  proposed  to  be  g^ven  to  the  Board  of  Trade  to  grant 
licences  to  local  authorities  or  persons  enabling  them  to  exercise 
powers  hitherto  only  granted  by  Act  of  ParUament,  or  provisional 
order  confirmed  by  Act  of  Parliament,  and  the  power  given  to  local 
authorities  under  clauses  6  and  6  and  other  parts  of  the  BiU  to  raise 
money  on  credit  of  local  rates  without  the  consent  of  the  ratepayers, 
for  the  pui^>ose  of  competing 'with  private  capital,  are  contrary  to 
every  principle  hitherto  recognised  oy  the  Legislature,  and  that  no 
Bill  containing  such  powers  wiU  be  acceptable  to  this  House.'* 

Mr.  Carbutt  agreed  with  the  hon.  member  in  condemning  this  new 
departure  in  legislation,  which  might  hereafter  be  applied  to  railways 
and  entail  great  loss  on  shareholders.  It  was  opposed  to  every  prin- 
ciple of  political  economy,  and  violated  the  principle  of  fair  aealing. 
Tne  public  wanted  electric  lighting,  but  wished  private  enterprise  to 
develop  it,  and  then  they  would  come  in  and  buy  up  the  successful 
undertaking  the  moment  it  paid  at  the  price  of  old  material.  He 
protested  against  such  a  proposition. 

Mr.  Slagg  argued  that  ike  value  of  undertakings  could  not  be 
arrived  at  now,  and  wished  to  know  why  private  outside  companies 
were  to  be  encouraged  to  make  enormous  profits  out  of  the  public 
without  local  authorities  being  possessed  of  such  a  power  as  that  pro- 
posed by  the  Bill. 

Mr.  W.  Fowler  thought  electric  lighting  companies  ought  to  have 
at  least  as  long  a  term  as  tramway  companies,  who  had  twenty- one 
years.  People  had  gone  wild  about  electric  lighting  at  present,  no 
doubt,  but  they  subscribed  their  money  for  specuJAtive  purposes 
thinking  they  would  be  able  to  seU  their  shares  at  great  profit.  The 
(Government  was  ^oing  too  far  in  discouraging  private  enterprise. 

Mr.  Chainberlam  said  the  questions  raised  by  the  hon.  member 
for  South  Essex  were  important.  The  other  questions  could  be  con- 
sidered in  Committee.  This  BiU  had  already  been  exhaustively  con- 
sidered by  the  Select  Committee  presided  over  by  the  hon.  member 
for  Mid-tincolnshire  (Mr.  Stanhope).  He  admitted  that  the  power 
to  grant  licences  was  a  new  one,  out  it  was  founded  on  the  recom- 
mendation of  the  Committee  which  sat  in  1879.  The  obiect  of  the 
Gk)vemment  was  to  facilitate  experiments  in  electric  lighting,  and 
this  method  was  thought  to  be  more  economical  than  the  old  method 
of  provisional  order.  The  Board  of  Trade  would  hear  evidence  on 
both  sides  before  granting  a  licence  to  a  local  authority,  and  then  the 
licence  would  be  restricted  to  five  years.  The  question  as  to  the 
definition  of  **  public  purposes  *'  was  of  little  importance.  As  to  the 
question  whether  it  was  justifiable  to  place  public  money  in  competi- 
tion with  private  capital  without  the  consent  of  ratepayers,  there  were 
precedents  for  that;  and  he  considered  that  corporations  were  de- 
graded by  so  much  supervision  by  ratepayers  as  that  conferred  by  the 
Sorough  Funds  Act,  an  Act  which  he  hoped  to  see  amended  or 
repeal^  altogether. 

Mr.  Warton  protested  against  this  assumption  by  the  Board  of 
Trade  of  duties  which  properly  belonged  to  other  departmente  of  the 
Government.  It  was  not  in  any  sense  a  scientific  body,  and  the 
president  merely  desired  to  magnify  his  office ;  and  that  department 
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ought  not  to  bo  allowed  to  trammel  the  progress  of  inventors  and 
«xpeiimonton,  who  ouglit  to  be  allowed  to  make  their  own  way  in 
the  world  as  others  had  done  before  them. 

Mr.  Maolrer  said  all  that  was  wanted  was  that  electrio  lighting 
companies  should  hare  fair  play,  as  other  companies  had.  He 
Agr^  with  the  hon.  member  lor  Bridport  in  protesting  against  the 
Board  of  Trade  taking  upon  itself  duties  which  ought  to  be  left  to 
more  suitable  departments. 

Colonel  Makins  said,  after  the  discussion  which  had  taken  place, 
he  would  withdraw  his  amendment. 

The  amendment  having  been  accordingly  withdrawn, 
'The  House  went  into  committee  on  this  Bill. 
'  Clause  1  was  a^rreed  to. 

On  Clause  2  bemg  proposed, 

Mr.  Warton  moved  that  music-halls  should  come  under  the 
^definition  of  public  places. 

Mr.  Chamberlain  said  it  was  immaterial  whether  music-halls  were 
lightedby  public  or  private  licence. 

Mr.  Warton  said  it  might  become  important  hereafter  in  regard  to 
enforcing  regulations  for  public  safety ;  but  he  would  withdraw  the 
amendment. 

Mr.  Carbutt  moved  that  licences  should  be  granted  for  seven 
years  instead  of  five. 

Mr.  Chamberlain  said  licences  were  renewable  with  the  consent  of 
local  authorities. 

Sir  John  Lubbock  asked  what  would  be  done  if  an  agreement  was 
made  for  ten  years. 

Mr.  Chamberlain  replied  that  a  licence  could  only  be  granted  for 
five  years,  but  an  agreement  might  be  made  with  the  local  autiiority 
to  assent  to  a  renewal. 

Mr.  Serjeant  Simon  observed  that  a  corporation  was  a  perpetual 
body,  and  unless  it  possessed  i>owers  as  strong  as  those  to  be  used 
under  the  Bill,  no  one  would  enter  into  agreements  with  it. 

Mr.  Shaw  hoped  the  opinion  of  the  local  public  would  be  ascer- 
tained, as  corporations  did  not  always  reflect  that  opinion.  If  the 
five  years*  limit  were  retained,  unless  the  companies  cared  to  apply 
for  so  short  a  licence,  the  Bill  would  probably  become  a  dead  letter. 

Mr.  Chamberlain  explained  that  the  Board  provided  for  local 
inquiries  to  be  held  whenever  they  were  desired.  With  reg^ard  to  the 
five  years'  licence,  it  was  possible  to  proceed  by  Provisional  Order  as 
well,  and  if  the  period  of  the  licence  were  extended  the  House  would 
lose  the  authority  it  possessed  by  means  of  provisional  orders. 

After  some  further  discussion  the  amendment  was  withdrawn. 

In  reply  to  Colonel  Makins  the  Attomey-Oeneral  said  there  ^as  no 
limit  to  the  renewals  of  licences. 

Colonel  Makins  entered  a  protest  against  the  system  of  lioences, 
^believing  they  would  work  injuriously  to  public  interests. 

Clause  2  was  agreed  to. 

<nauses  3  and  4  were  also  agreed  to,  but  on  clause  5 

Mr.  Pugh  moved  an  amendment  preventing  local  authorities  in- 
curring the  expense  of  carrying  out  a  scheme  for  electric  lighting, 
without  ftist  obtaining  the  consent  of  the  ratepayers. 

Colonel  Makins  supported  the  amendment,  but  thought  its  object 
might  be  attained  by  making  a  preliminary  inquiry  compulsory. 

iCr.  Chamberlain  said  the  best  security  for  the  honesty  of  the  local 
authorities  was  in  making  them  thoroughly  responsible,  and  not  in 
keeping  them  in  leading  strings.  A  local  mquiry  must  take  place 
before  a  corporation  could  borrow  money,  and  the  Board  of  Trade 
would  encourage  such  inquiries. 

The  Amendment  was  eventually  withdrawn  and  clause  6  was 
agreed  to. 

Clauses  6  to  13  having  been  agreed  to. 

On  clause  14,  provision  for  the  protection  of  the  Postmaster- 
General,  and  for  the  purchase  of  imdertakingfs  by  local  authorities, 

Mr.  W.  N.  Nicholson  moved  an  amendment  extending  the  time 
after  which  a  local  authority  might  require  persons  who  supply  electrio 
light  within  its  jurisdiction  to  sell  their  undertaking  from  15  to  21 
years. 

Mr.  Chamberlain  said  the  period  of  15  years  was  a  compromise 
£xed  upon  by  the  select  committee  between  the  two  periods  which 
had  been  suggested,  and  they  were  of  opinion  that  that  time  would 
be  sufficient  for  experiments  to  be  made.  The  committee  ha4,  two 
•objects  in  view :  firat,  not  to  throw  obstructions  in  the  way  of  com- 
panies; and,  secondly,  to  protect  the  interests  of  the  public  from 
suffering  from  such  monopolies  as  gas 'and  water  companies  had 
obtained.  Hq  believed  all  the  electric  companies,  with  the  exception 
of  the  Edison  Company,  had  expressed  their  satisfaction  at  the  period 
fixed.  He  was  of  opinion  that  the  time  given  should  be  long  enough 
to  enable  the  companies  to  make  satisfactory  experiments. 

Mr.  Carbutt  supported  the  proposaL 

Mr.  Slagg  and  Mr.  J.  Jenkins  thought  fifteen  years  sufficient. 

Mr.  Story-Maskelyne  said  several  companies  had  informed  him  that 
they  were  satisfied  with  fifteen  years,  and — 

Mr.  W.  N.  Nicholson  withdrew  the  amendment,  being  satisfied 
with  assurances  that  the  companies  generally  were  satisfied  with  the 
time  fixed. 

Mr.  J.  K.  Cross  moved  to  introduce  the  following  words  in  the  pur- 
chase clause :  '*  With  such  addition  for  goodwill  as  ma^  be  agreed 
upon,  or,  failing  agreement,  as  may  be  determined  by  arbitration,  but 
without  any  addition  for  compulsory  purchase ;  and,  provided 
Always,  that  the  sum  paid  shall  not  exceed  by  more  than  25  per  cent, 
the  value  ascertained  as  aforesaid.  When  a  part  only  of  .the  undertak- 
ing is  purchased,  payment  shall  be  made  on  the  same  terms,  but  with 
such  aodition  as  may  be  requisite  to  compensate  for  loss  occasioned  by 
aeveranoe.*' 

Mr.  Rathbone  opposed  the  amendment,  believing  that  it  was 
antagonistic  to  the  public  interest. 

Sir  John  LubbocK  asl^  the  President  of  the  Board  of  Trade  to 
explain  the  clause. 

Mr.  Chamberlain  said  this  clause  had  been  drawn  up  with  the  inten- 
tion of  insuring  that  the  purchasers  should  pay  the  same  price  as  if 


they  bought  in  the  open  market.  If  the  looal  aath(»ities  were 
debarred  m>m  purchasing  the  undertaking  at  the  end  of  a  reasonable 
term  at  a  reasonable  price,  they  would  only  have  the  alternative  of 
sotting  up  in  business  for  themselves;  merefore  he  tibought  the 
amendment  was  against  the  companies. 

Mr.  Cross  withorew  his  amendment. 

Clauses  14,  15,  16,  17,  18  and  19  were  then  added  to  the  Bill 

On  clause  20,  •  • 

Mr.  J.  Hamilton  moved  that  so  far  as  IroUnd  was  concerned  the 
Looal  Government  Board  should  be  substituted  for  the  Boaid  of 
Trade. 

Mr.  Chamberlain  said  he  was  willing  to  take  the  opinion  of  Irish 
members  on  this  point,  although  he  thought  it  would  be  better  that 
the  management  should  all  be  m  the  hands  of  one  body. 

Mr.  Stanhope  advised  that  the  control  for  England,  Scotland  and 
Ireland  should  be  in  the  same  hands. 

The  amendment  was,  however,  withdrawn  and  clause  20  agreed  to. 

Mr.  Barran  next  moved  the  following  new  clause : — **No  applica- 
tion for  a  provisional  order  on  the  part  of  any  company  or  person 
shall  be  made  in  respect  of  all  or  any  part  of  the  district  of  a  moni- 
cipal,  or  other  local  authori^,  without  six  months*  notice  in  writing 
(which  shall  define  the  area  intended  to  be  comprised  therein)  to  such 
authority,  who  shall,  within  that  period,  be  entitled  to  make  appUoa- 
tion  for  a  provisional  order  in  respect  of  all  or  any  (including  the  area 
defined  in  such  notice)  of  such  district ;  and  until  such  application 
has  been  di^>os6d  of  no  other  ^plication  shall  be  entertained.'* 

The  Hon.  Member  hoped  the  committee  would  see  how  necessary 
it  was  that  the  supply  of  electric  light  should  be  controlled  by 
the  looal  authorities.  In  the  case  of  the  gas  supply  to  Leeds,  the 
difference  between  the  cost  of  gas  when  in  the  handiS  of  private  com- 
panies and  the  corporation  was  remaikably  signifioant.  The  com- 
panies, which  were  bought  up  by  the  corporation  for  £800,000  or 
£900,000,  charged  from  3s.  6d.  to  4s.  6d.  per  1,000  cubic  feet,  but  the 
corporation  supplied  gas  to  the  city  and  some  outlying  districts  at 
Is.  lOd^per  1,000  cubic  feet. 

Mr.  Chamberlain  agreed  with  the  principle  of  the  proposed  danse, 
but  thought  it  was  not  necessary  as  the  Bill  contained  similar  pro- 
visions.   He  could  not  accept  the  clause. 

Mr.  Stanhope  said  the  select  committe  had  discussed  the  question  of 
notice  very  exhaustively,  and  had  oome  to  the  conclusion  that  tiiree 
months  were  quite  long  enough  for  a  corporation  to  make  up  its  mind, 
and  therefore  he  hoped  the  new  clause  would  not  be  accepted. 

The  committee  divided,  with  the  following  result : — 

For  the  clause       ...        29 

Against       88 

Majority        ...    69 

The  clause  was  rejeeted,  and  the  schedule  having  been  agreed  to, 
the  bill  was  reported. 
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TO  CORRESPONDENTS. 

No  notice  can  be  taken  of  anonymous  communications.  Whatever 
is  intended  for  insertion  must  be  authenticated  by  the  name  and 
address  of  the  writer,  not  necessarily  for  publication,  but  as  a 
g^uarantee  of  good  faith. 

Oorrespondence  should  arrive  not  later  than  Tuesday  morning  if  it  is 
desired  to  appear  in  the  following  number. 


FIRE  RISKS  FROM  ELECTRIO  LIGHTING. 
To  the  Editors  of  Thb  Elbctrioal  Rbvibw. 

SiRS,r-Spark8  falling  from  the  carbons  of  an  arc  lamp 
are  no  donot  a  sonrce  of  danger ;  and  the  fire  insurance 
oflBces,  in  the  exercise  of  their  dutj,  are  Qnite  right  to  turn 
their  serious  attention  to  the  subject.  There  are  other  fire 
risks  attending  the  careless  use  of  the  electric  light  of  which 
cognisance  must  also  be  taken  ;  but  one  &ils  to  see  the 
relevancy  of  a  great  deal  of  the  gratuitous  advice  contained 
in  the  somewhat  fussy  "  Rules  and  regulations  for  the 
prevention  of  fire  risks  arising  from  electric  lighting,"  which 
the  Oouncil  of  the  Society '  of  Telegraph  JGngineerB  Mid 
of  Electricians  have  been  pleased  to  issue. 

Their  first  "  rule  "  for  the  prevention  of  fire  risks  is  that 
"  the  dynamo  machine  should  be  fixed  in  a  dry  phice ; " 
scarcely,  it  is.  to  be  apprehended,  because  if  fixed  in  a  wet 
place  it  would  be  likely  to  set  the  wet  on  fire.  Bat  the 
Council  have  no  doubt  their  good  reasons  for  considering 
that  fire  risk  would  be  increased  by  dampness  of  the  machine, 
although  they  don't  state  why. 

**  It  should  not  be  exposed  to  dust  or  flyings  "  (whatew 
the  latter  may  be),  is  rule  2  ;  and  if  the  nature  of  dost  aM 
**  flyings "  is  to  be  explosive  or  combustible,  the  Conncil 
are  right  in  mentioning  them  as  amongst  the  fire  risks. 
Much  the  same  may  be  said  of  many  of  the  other  rules. 

In  the  middle  of  the  rules  and  regulations  the  Conncil 
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strongly  urge— in  three  separate  paragraphs,  one  beginning 
with  N.B. — "  the  employment  of  safsty  fuses  ;"  but  they  do 
not  mention  the  name  of  the  patentee,  nor  give  his 
address,  in  case  one  may  have  occasion  to  communicate  with 
him.  One  concludes,  therefore,  Uiat  he  must  be  the  man  in 
the  moon,  whose  name  does  not  appear  on  the  committee,  but 
who  has  probably  mentally  influenced  these  rules, 
regulations,  and  N.B.'s.  As  I  understand  the  description  of 
these  fiises,  which  *'  are  of  the  very  essence  of  safety " 
[beware  of  fraudulent  imitations  I],  they  amount  to  no  more 
than  the  old  French  lightning  guard  of  Breguet,  in  which  a 
fine  iron  wire  was  uised  when  too  much  (atmospheric) 
electricity  happened  to  go  through  it.  But  the  safety  fuse, 
which  is  "of  the  very  essence  of  safety,"  recommended  bv 
the  Council,  is  *' constructed  o/  easily  fusible  metal,  which 
would  be  melted  if  the  current  attain  any  undue  magnitude, 
and  would  libus  cause  the  circuit  to  be  broken,"  and,  I 
conclude,  put  all  the  lights  out.  I  cannot  help  thinking 
that  this  fuse,  which  may  be  "  of  the  very  essence  of  safety," 
is  not  of  the  very  essence  of  originality,  and  one  cannot  be 
sure  whether  the  united  genius  of  the  eighteen  gentlemen 
who  are  responsible  for  this  indirect,  and  perhaps  uncon- 
scious, advertisement,  might  not  be  able  to  suggest  some- 
thing much  more  refined.  But  the  matter  is  at  least 
relevant  to  the  subject  of  fire  risks,  which  is  more  than  can 
honestly  be  said  for  a  good  many  of  the  rules. 

A  second  N.B.  (which  by  the  way  has  no  connection 
whatever  with  the  rule  which  precedes  it),  recommends  the 
frequent  testing  of  the  wires.  We  are  told  :  "  It  is  an  opera- 
tion, skill  in  which  is  easily  acquired  and  applied," — particu- 
larly when  using  certain  testing  apparatus,  invented  probably, 
by  the  man  in  the  moon  ;  but  this  is  not  specified. 

The  Council  then  proceed  to  give  a  rule  and  regulation 
that  "  the  escape  of  electricity  cannot  be  "  detected  by  the 
sense  of  smell,"  after  which  eflFort  of  originality,  we  are 
comforted  by  the  assurance  that  "  it  can  be  detected  by 
apparatus  far  more  certain  and  delicate ; "  and  it  might 
have  been  added  to  this — "  portable  and  guaranteed  to  be  of 
the  best  workmanship,  and  the  invention  of  the  man  in  the 
moon." 

The  final  rules  for  the  prevention  of  fire  risks  are  to  the 
efiect  that  wires  should  be  arranged  so  that  no  one  can  be 
exposed  to  the  shocks  of  alternate  currents  exceeding  60  volts, 
but  it  is  not  stated  whether  this  is  for  fear  of  the  individual 
being  set  on  fire ;  and  that  if  the  difference  of  potential 
within  any  house  exceed  (the  Council  say  exceeds)  200 
volts  the  outside  of  the  house  should  be  provided  with  a 
switch,  so  Arranged  that  the  supply  of  electricity  can  be  at 
once  cut  off— probably  in  the  event  of  a  passing  policeman 
seeing  any  of  the  inmates  in  a  state  of  incandescence  at  the 
windows. 

It  is,  at  first  sight,  not  quite  clear  where  the  Council 
obtained  such  exact  information  regarding  the  danger 
point — ^viz.,  60  volts — of  alternate  current  circuits  (though 
why  60  volts  in  particular  rather  than  60  or  70,  most  of  us 
are  as  ignorant  as  probably  the  Council  themselves),  while 
they  do  not  say  anything  about  the  much  higher  potential 
differences  found  in  some  of  the  continuous  current  systems. 
It  would  not  be  an  incorrect  statement  that  the  majority  of 
instances  in  which  death  has  resulted  from  incautiously 
touching  wires,  has  been  in  connection  with  systems  em-- 
ploying  continuous  currents.  Surely  the  man  in  the  moon 
cannot  have  invented  a  continuous  current  machine  ! 

In  all  systems,  care  has  to  be  taken  to  keep  out  of  danger, 
and  people  will  learn  to  avoid  new  dangers  just  as  they 
have  learnt  to  avoid  old  ones,  such  as  keeping  gas  streaming 
into  a  room  for  an  hour  or  so  before  lighting  it ;  or  to 
avoid  taking  hold  with  the  naked  hand  of  the  business-end 
of  a  red-hot  pjoker. 

The  intention  of  these  rules  is  admirable,  but  it  is  doubt- 
fal  whether  the  rules  themselves  are  quite  up  to  what  we 
would  have  expected.  There  is  a  strong  suspicion  of  oblique 
puff  in  some  of  the  paragraphs,  and  these  are  served  up 
amongst  a  good  deal  of  very  common  knowledge,  and  a 
little  grand-motherly  twaddle,  all  which  could  have  been 
-done  just  as  well  without  the  imposing  array  of  eighteen 
scientific  gentlemen,  one  half  at  least  of  whom  have  had  no 
practical  experience  whatever  in  connection  with  the  subject  . 
upon  which  they  undertook  to  legislate.  Truly  in  this  case, 
as  in  that  of  the  Ughtning-rod  committee,  the  mountain  in 
.labona:  has  brought  forth  a  mouse«    Seeing  that  this  effort 


of  intellect  has  been  issued  gratis,  unlike  the  report  of  the 
lightning-rod  committee,  which  cost  5s.,  it  may  be  thought, 
perhaps,  a  little  ungracious  not  to  pass  it  over  in  silence  ; 
but  when  the  councS  of  an  important  scientific  society,  with 
high  aims  and  serious  work  before  them,  go  out  of  their  way  to 
jH'ove  over  again  the  truth  of  the  old  saying,  that  gratuitous 
advice  is  worth  just  what  it  costs,  one  cannot  help  regret- 
ting that  their  efforts  were  not  devoted  to  a  more  useful 
purpose. 

Faithfully  yours, 

C.  E. 

THE   CRYSTAL  PALACE   ELECTRICAL 
EXHIBITION. 

To  Ote  Editors  of  The  ElbotricAl  Ebview. 

SiES, — ^Will  you  kindly  inform  me,  through  your  columns, 
when  the  Honorary  Council  of  Advice  of  the  late  Inter- 
national Electric  Exhibition  held  at  the  Crystal  Palace  are 
likely  to  make  known  the  jurors*  awards  to  the  exhibitors  of 
the  same,  as  I  am  informed  that  the  second  exhibition  of 
electric  appliances  will  shortly  take  place,  and  the  forms 
applying  for  space  should  be  filled  in  and  returned  before 
August  1st  next  ? 

As  an  exhibitor  in  the  last  exhibition  I  do  not  feel  justi- 
fied in  making  application  for  space  nntil  I  know  the  result 
arrived  at  by  them — whether  it  be  satisfactory  to  the  general 
body  of  the  exhibitors  or  not,  and  in  that  interest  I  snail  be 
glad  to  knowtbe  result. 

I  am,  Sirs,  yours  truly, 

July  IBth,  1882.  DISQUE. 


THE  TELEPHONE. 


To  the  Editors  of  Tms  Electrical  Review. 

SiBS,— The  documents  sent  you  by  Mr.  Silvanus  Thomp- 
son, in  his  letter  of  the  1st  instant,  relating  to  the  results 
obtained  by  Reiss,  are  evidently  interesting,  and  I  shall 
endeavour  to  reproduce  them  in  the  next  edition  of  my 
work  on  the  telephone  ;  but  they  wiU  scarcely  alter  my 
ideas  as  to  the  share  to  be  ascribed  to  Mr.  Reiss  in  the  dis- 
covery of  the  speaking  telephone,  for  if  he  did  effect  the 
reproduction  of  speech,  he  only  did  so,  in  my  opinion,  acci- 
dentally, for  nowhere  does  he  mention  the  grand  principle  of 
the  intervention  of  undulatory  currents,  wnich  alone  could 
lead  to  this  remarkable  result.  For  sounds  to  be  reproduced 
by  a  receiver  consisting  of  an  iron  wire  enclosed  in  a  helix 
and  stretched  on  a  sounding  case  placed  on  a  table  (the  only 
Reiss  receiver  known),  the  currents  sent  by  his  transmitter 
must  have  been  interrupted,  and  hence  the  reproduction  of 
articulate  speech  could  only  have  been  effected  accidentally 
when  the  two  contacts  were  by  chance  maintained  one 
against  the  other ;  and  afi  this  contact,  when  prolonged,  would 
stop  the  sounds  on  account  of  the  limited  extent  of  the 
variations  in  intensity  of  the  currents  with  such  contacts, 
only  irregular  and  discontinuous  effects  could  be  obtained. 
If  the  telephonic  receiver  had  been  adapted  to  be  held  at 
the  ear  speech  might  have  been  heard  in  a  more  continuous 
manner  ;  but  I  have  never  heard  of  a  Reiss  receiver  so  con- 
structed. However,  according  to  Prof.  Dolbear,  Reiss  had 
constnicted  a  model  with  an  electro-magnet  and  an  arma- 
ture. Was  it  with  this  receiver  that  the  effects  quoted  by 
Mr.  Thompson  were  obtained  ? 

However  this  may  be,  it  seems  probable  that  if  Mr.  Reiss 
had  really  penetrated  the  principle  of  the  articulating  tele- 
phone he  would  have  substituted  for  the  metallic  contacts 
some  of  moderate  conductivity,  so  as  to  obtain  a  greater 
extent  for  the  variations  in  intensity  of  the  currents  trans- 
mitted, and  he  would,  besides,  have  arranged  his  telephone  to 
be  applied  to  the  ear,  if  his  principal  object  had  not  been 
to  reproduce  musical  sound  sufficiently  loudlyto  be  heard  at 
a  distance,  and  bv  several  persons  at  once.  The  prospectus 
of  which  Mr.  Thompson  speaks  proves  nothing,  for  it  is 
very  certain  that  if  the  problem  of  seeing  to  a  distance  is 
one  day  solved,  it  cannot  be  said  that  it  was  effected  two 
years  ago,  as  the  American  newspapers  said  that  a  means 
had  been  discovered  of  seeing  by  telegraph.  At  this  rate  it 
might  also  be  said  tluit  Manzetti,  of  Aosta,  also  discovered 
the  telq)hone,  for  in  1865  a  number  of  journals  announced 
that  he  had  found  out  a  means  of  transmitting  speech. 
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It  is  probable  that  in  this  matter,  as  in  the  greater 
nomber  of  modem  inventions,  the   original  inventor  ob- 
tained only  insignificant  results,  and  that  it  was  the  man 
who  first  snece^ed  in  arranging  his  apparatus  so  as  to 
obtain  really  striking  results  that  received  the  honour  of  the 
discovery,  and  rendered  it  popular.    Nevertheless,  it  would 
not  be  just  not  to  acknowledge  that  the  Beiss  telephone 
farmed  ths  starting-point  of  all  the  others  ;  and  that  is  what 
I  have  said  and  repeated  in  all  my  writings.    Mr.  Bell 
himself  owned  it  in  his  paper,  which  was  read  at  the  Society 
of  Telegraphic  Engiueers  in  London.    As  a  last  argument 
I  will  say  that  if  the  transmission  of  speech  had  been 
obtained  by  Mr.  BeisB  in  1863,  as  Mr.  Thompson  asserts, 
the  discovery  would  have  attracted  as  much  attention  at 
that  time  as  when  it  was  announced  to  us  from  America  in 
1876.    I  now  come  to  Mr.  Henry  C.  Buck's  letter  inserted 
in  the  Electrical  Beview  for  the  15th  inst.    It  is  said 
there  that  Professor  Dolbear  had  invented  his  telephonic 
system  before  the  date  which  I  have  fixed  for  the  researches 
of  M.  Herz.    If  this  be  so,  how  is  it  that  the  system,  the 
excellent  effects  obtained  from  which  I  observed  myself  at 
last  year's  exhibition,  was  not  made  public    before    the 
middle  of  the  year  1881  ?    Mr.  Buck  will  admit  that  a 
writer   can  only  speak  of  inventions  that  have  become 
public,  and  he  will  also  acknowledge  that  as  regards  this 
question  of  priority  we  can  only  depend  on  the  dates  of 
patents  or  of  publications  appearing  at  certain  periods. 
Now,  the  American  journals,  at  any  rate  those  we  have 
received  in  France,  did  not  begin  to  speak  of  Professor 
Dolbear's  telephone  with  condenser  until  the  middle  of 
1881,  and  even  after  having  described  M.  Dunand's  system. 
Mr.  Buck,  in  his  letter,  does  not  touch  upon  the  date  of  Pro- 
fessor Dolbear's  first  researches.    It  seems  to  me,  however, 
that  instruments  of  such  importance  deserved  to  occupy  the 
attention  of  scientific  journals  as  soon  as  they  were  con- 
structed.   All  that  I  can  say  is  that  the  patent  of  Dr.  Herz 
dates  from  the  beginning  of  June,  1880.    I  will  also  say  to 
Mr.  Buck,  as  weU  as  to  Mr.  8.  Thompson,  that,  being  in  no 
way  interested  in  this  question  of  invention,  I  wish  to  write 
in  the  interests  of  truth  alone,  and  that  when  mv  assertions 
wre  proved  to  me  to  be  incorrect  I  am  quite  ready  to  rectify 
them. 

TH.  DU  MONCEL. 

Lebisey,  Jult/  17/A,  1882. 


NOTES. 


Scientific  Reports  on  Electric  Lights. — We  extract 
the  following  from  the  advertisements  of  J.  B.  Rogers' 
Electric  Light  and  Power  Company.  It  is  from  the  report 
of  J.  E.  H.  Gordon,  Esq.,  B.A.,  M.S.T.E.  :— 

Having  been  requested  by  the  directors  to  examine  Mr.  Bogers* 
Electric  Incandescent  Lamps,  I  visited  his  show  rooms,  47,  Holbom 
Viaduct,  on  the  evening  of  June  Ist,  1882. 

As  a  preliminary  step  to  the  determination  of  the  efficiency,  I  took 
a  lamp  at  random  from  the  electrolier  and  had  it  moved  into  a  dark 

fassage  behind  the  show  room,  where  I  determined  its  candle-power, 
found  it  to  be  34  candles. 

On  June  2nd,  20  lamps,  including  the  one  whose  candle-power 
I  had  taken,  were  sent  to  me  to  experiment  on.  The  result  of  a 
number  of  experiments  showed  that  when  worked  to  34  candles,  the 
lamps  had  an  efficiency  of  242  candles  per  electric  horse -power. 

This  is  an  extremely  high  efficiency,  being  sensibly  equal  to  that  of 
the  Swan  lamps,  and  mucn  superior  to  that  of  Edison's. 

In  order  to  test  the  strength  and  probable  durability  of  the  lamps, 
I  worked  some  of  them  with  powerful  currents  at  temperature  and 
candle-power  much  above  those  at  which  they  are  intended  to  be 
used. 

I  worked  one  of  the  34-candle  lamps  to  a  light  of  140  candles,  when 
the  efficiency  was  no  less  than  536  candles  per  electric  horse-power. 
The  lamp  stood  this  enormous  temperature  for  5}  minutes  before  the 
filament  Droke.  I  consider  this  a  very  severe  test  of  the  strength  of 
the  filament,  and  the  result  an  eminenuy  satisfactory  one. 

To  Bum  up,  I  can  speak  in  high  terms  of  the  lamps  constructed  by 
Hr.  Bogers. 

We  are  astonished  that  men  of  high  scientific  standing 
should  allow  themselves  to  pose  as  authorities  on  electric 
lighting  without  first  being  sure  that  their  statements  are 
correct. 

Taking  Mr.  Gordon's  first  assertion  that  the  Rogers 
lamp  when  worked  at  84  candles  gives  an  efficiency  of  242 
canoles  per  electric  horse-power,  this  result  is  said  to  be  sen- 
sibly equal  to  Swan's,  and  much  superior  to  that  of  Edison's. 


We  beg  to  call  Mr.  Gordon's  attention  to  the  paper  by 
W.  Crookes,  F.R.S.,  reporting  on  the  incandescent  lamps 
at  the  late  Electrical  Exhibition  in  Paris,  and  published  in 
full  in  our  issue  of  June  17th.  When  the  Edison  lamps 
were  worked  at  32  candle-power  (two  less  than  that  of 
Rogers',  be  it  noted),  the  efficiency  per  horse-power  averaged 
300  candles.  Therefore  even  nine  months  ago  the  Edison 
lamps  showed  a  higher  value  than  the  present  Rogers  lamp 
by  nearly  20  per  cent.  In  regard  to  the  second  experiment 
of  Mr.  Gordon,  which  is  useless  and  misleading,  we  need 
only  mention  that  months  ago  single  Maxim  lamps  were 
tested  by  Professors  Ayrton  and.  Perry  from  their  normal 
candle-power  to  1,000  or  more,  and  that  the  efficiency  per 
electrical  horse-power  rose  to  1,100. 

We  can  only  express  our  ^regret  that  Mr.  Gordon  should 
lend  his  name  to  any  company  without  satisfying  himself 
as  to  what  has  been  published  before  concerning  the  value 
of  the  incandescent  lamps  at  present  in  use.  As  the  public 
must  necessarily  depend  upon  scientific  authority  for  basing 
their  decisions  before  investing,  it  would  be  well  if  experts 
dropped  the  misleading  and  utterly  valueless  methods  gene- 
rally adopted  in  wording  their  reports. 


Dynamo-Electric  Machinb. — Patent  No.  259,791,  filed 
in  the  United  States  of  America  Patent  Office  November 
21st,  1881,  by  Charles  E.  Ball  :— 

Brief. — The  armatures  are  revolved  before  one  pole  only  of  the 
field-magnet.  Two  armatures  are  mounted  on  independent  shafts 
and  connected  in  series  with  each  other  and  the  field-magnet  oorLSy 
each  armature  rotating  before  one  pole  of  the  field-magnet. 


Claim. — 1.  In  a  dynamo-electric  machine,  a  single  electro-magnet 
and  an  armature  located  and  adapted  to  rotate  within  the  indactare 
field  of  only  one  of  the  poles  of  such  magnet,  substantiaUy  as  set 
forth. 

2.  In  a  dynamo-electric  machine,  the  combination  of  two  arma- 
tures and  an  electro- magnet  or  magnets,  each  of  said  armatures 
being  arrange  and  adapted  to  rotate  in  the  inductive  field  of  only  a 
single  pole  of  such  magnet  or  ma^ets,  substantially  as  set  forth. 

3.  In  a  dynamo-electric  machine,  the  combination  of  two  arma- 
tures and  two  poles  of  an  electro-magnet  or  magnets,  each  of  said 
armatures  rotating  in  the  inductive  neld  of  only  a  single  pole,  and 
said  armatures  and  magnet  or  magnets  being  in  the  same  circuit,  sub- 
stantially as  set  forth. 

4.  In  a  dynamo-electric  machine,  the  combination  of  two  arma- 
tures on  independent  shafts,  whereby  they  may  be  rotated  in  opposite 
directions,  and  an  electro-magnet  or  magnets  in  oireoit  therewith^ 
each  of  said  armlitures  being  located  and  f^ptod  to  be  rotated  within 
the  inductive  field  of  only  one  pole  of  a  magnet,  substantially  as  set 
forth. 

6.  In  a  dynamo-electric  machine,  the  combination  of  two  arma- 
tures and  an  electro-magnet  or  magnets  having  pcde-pieoes  on  oppo- 
site sides  of  the  machmes,  said  armatures  and  magnet  or  magpets 
being  relatively  arranged  substantlaUy  as  described,  whereby  ea«h  of 
said  armatures  is  located  and  adapted  to  be  rotated  within  me  indue- 
tive  field  of  onl^  one  ma^etic  pole,  substantiaUy  as  set  forth. 

6.  The  oombmation,  m  a  dynamo-eleotrio  machine,  of  two  anna* 
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tores  and  an  electro-magnet  or  magnets  having  pole-pieces  on  oppo- 
site sides,  each  of  said  armatures  being  located  and  adapted  to  rotate 
in  the  indnctive  field  of  only  one  polo  of  a  magnet,  said  armatures 
and  electro-magnets  being  connected  substantially  as  described, 
whereby  the  circuit  is  direct  from  one  armature  to  the  other,  and 
through  all  the  helices  of  the  magnets  suooessiyely,  substantially  as 
shown  and  described. 

7.  The  combination  of  two  armatures  on  independent  shafts,  and 
an  electro-magnet  or  magnets  having  pole-pieces  on  opposite  sides  of 
said  armatures,  the  latter  being  located  and  adapted  to  rotate  each 
within  the  inductive  field  of  only  one  magnetic  pole,  said  armature 
and  magnet  or  magneti  being  in  the  same  circuits,  substantially  as 
•et  forth. 

The  Maxim- Weston  Company's  Abo  Lamp. —  The 
chairman  of  the  Maxim-Weston  Company,  in  order  to  show 
the  superiority  of  the  Company's  system,  gave  an  extract 
from  a  paper  by  Mr.  Sang,  read  before  the  Gas  Institute  in 
Jane  last.  The  following  comparison  of  lights  was  made  : 
Duplex  system  light,  114  candles;  Brush,  557;  Maxim- 
Weston,  1,406.  As  there  is  no  mention  of  horse-power 
used  in  producing  these  results  they  may  be  put  in  the 
category  of  "Half  truths  and  whole  truths."  Colonel 
Gill^y,  in  the  course  of  his  remarks,  said  he  believed  that 
wherever  the  Company's  lights  were  shown  they  extinguished 
everything  else.  Leaving  these  egotistical  remarks  for  the 
shareholders  of  the  Company  to  pride  themselves  on,  we  do 
believe  that  it  was  a  wise  proceeding  on  the  part  of  the 
directors  to  attach  a  new  name  to  the  Company,  and  we 
shall  therefore  be  glad  to  see  it  prosper  under  new  auspices. 


The  Liohtinq  op  Public  Thoroughfares. — ^The 
Engineer  to  the  Commissioners  of  Sewers  says  : — "  For 
public  thoroughfares,  uniform  distribution  of  light,  generally 
spiking,  best  meets  the  public  requirements,  and  this  can 
be  most  successfully  obtained  by  many  small  lights  at  small 
distances  apart.  Powerful  centres  of  light  at  long  intervals 
apart  give  intense  brightness  with  deep  shadows  in  their 
immediate  vicinity,  and  distribute  the  light  very  unequally 
over  the  areas  assigned  to  them ;  tested  by  this  principle 
the  excess  of  light  given  by  the  electric  lamps  was  much  less 
valuable  than  might  be  supposed." 


Electric  Domestic  Lighting.— If  the  electric  light  is 
ever  to  become  popular  it  must,  the  Building  and  Engineer- 
ing Times  says,  oe  adapted  to  the  indoor  and  everyday  needs 
of  the  mercantile  community  especially,  to  the  wants  of  the 
home,  and  it  must  also  be  brought  within  the  bounds  of 
financial  economy.  To  achieve  these  ends  a  fair  oppor- 
tunity offers  in  the  City  of  London,  where  several  of  the 
leading  electric  light  companies  are  now  working  their 
systems  in  competition  with  each  other  alike  in  point  of 
excellence  and  of  cost,  and  the  opportunity  thus  afforded  is 
made  all  the  more  valuable  by  the  fact  that  a  large  body  of 
the  shopkeepers  and  merchants  along  the  various  routes  are 
willing  and  anxious  to  have  the  new  illuminant  applied  to 
their  premises,  and  have  memorialised  the  City  Commission 
of  Sewers  to  that  effect.  It  has  been  one  of  the  salient 
statements  of  the  electric  light  companies  that  they  could 
spht  up  their  supply  into  sufficient  detail  to  furnish  illumi- 
nation for  domestic  lighting  ;  thev  apparently  longed  for 
the  opportunity  of  doing  so,  and  they  hare  on  many  occa- 
Bions  made  attempts  at  this  with  isolated  shops  or  ware- 
houses. But  the  circumstances  indicated  above  are  such  as 
have  hitherto  given  no  opportunity  in  London  for  the 
companies  to  show  us  what  they  can  do  efficiently  and 
cheaply,  and  it  is  therefore  a  pity  that  delays  and  complica- 
tions  should  l^  imported,  as  they  have  been,  by  the  Commis- 
sioners, who  elected  that  the  petition  from  the  merchants 
and  traders  should  be  referred  back  for  further  consideration. 
What  we  want  is  light ;  literally  as  regards  illumination,  and 
figuratively  as  to  the  capabilities  of  the  companies,  and  it 
la  a  pity  that  obstructions  should  be  created  in  any  quarter. 


Fire  Risks  prom  Electric  Lighting. — ^The  following 
form  has  been  adopted  by  the  fire  underwriters  of  Balti- 
more, Md.,  to  be  placed  upon  policies  when  electric  lights 
are  introduced  into  premises  :  **  Privilege  granted  to  use 
the  electric  light  in  the  within-mentioned  premises,  provided 
the  assured  holds  a  certificate  and  guarantee  from  the  com- 
pany wishing  the  light  that  the  equipment  is  and  shall  be 
maintained  according  to  the  standard  of  the  New  York 
Board  of  Fire  Underwriters.'*— 7%«  New  York  Electrician. 


Edison's  Electric  Light.— We  read  in  La  Lumiere 
Eledrique  that  the  Edison  Electric  Lighting  Company  is 
now  making  the  necessary  preparations  to  put  up  lamps  of 
their  system  in  Paris. 

Up  to  the  present  they  have  only  occupied  themselves 
with  orders  for  the  fitting  of  their  lamps  received  from 
different  towns  in  Europe,  among  others,  Amsterdam,  Ant- 
werp, Brussels,  Berlin,  Frankfort,  Sarreguemines,  Briinn  in 
Moravia,  Steier,  Vienna,  Milan,  and  Bologna.  In  the  first 
of  these  towns  a  central  station  is  now  being  established, 
intended  to  feed  2,000  lamps  distributed  in  different  parts 
of  the  town.  In  Antwerp,  a  sugar  refinery  is  lighted  by 
200  lamps  of  this  system.  In  Brussels,  the  Museum  du 
Nord  is  also  lighted  in  this  way,  and  they  are  now  occupied 
in  opening  for  that  town  a  central  station.  In  Frankfort, 
there  are  two  establishments,  each  burning  60  lamps.  In 
Sarreguemines,  400  lamps  are  at  work.  In  Briinn,  the  new 
theatre  will  be  lighted  by  900  lamps,  and  further  orders  are 
being  given  to  the  company.  In  Steier,  near  Linz,  they 
have  just  arranged  for  60  lamps,  and  in  Vienna,  three  places 
of  the  same  importance  are  now  lighted  by  their  system. 
Finally,  in  Milan,  they  have  arranged  to  light  up  two  places, 
and  in  Bologna  a  large  mill  will  be  supplied  with  their 
lights. 

Besides  supplying  these  places  with  the  Edison  lamps,  a 
few  others  have  been  lighted  by  other  companies,  who  made 
their  arrangements  direct  with  the  inventor.  Among  these 
we  may  mention  the  lighting  of  a  large  cornmill,  in  Gilla- 
mont,  Switzerland,  of  which  we  spoke  in  our  number  of 
June  24th  {See  Electrical  Review  of  July  1st).  We  intend 
shortly  to  give  a  description  of  the  works,  where  Mr.  Edison's 
apparatus  are  manufactured,  situated  in  Ivry,  near  Paris^ 
and  which  are  at  present  in  full  swing  under  the  superinten- 
dence of  Mr.  Batchelor,  the  assistant  of  Mr.  Edison,  and 
who,  with  Mr.  Otto  A.  Moses,  organised  last  year  his  ex- 
hibition in  the  Palais  de  Tlndustrie. 


Electric  Light  in  Salpord. — After  an  installation  of 
four  years'  standing  which  has  given  entire  satisfaction  and 
been  entirely  free  from  repairing  expenses  the  firm  of 
J.  Bury,  dyer  and  finisher,  Salford,  has  made  an  addition 
of  two  of  the  British  Electric  Light  Company's  Gramme 
machines.  The  making-up  room,  which  was  formerly  lit  by 
90  gas  burners,  rendering  the  atmosphere  of  the  room  very 
unpleasant  during  night-work,  has  been  fitted  with  60 
incandescent  lamps,  which  obviate  the  above  inconvenience. 
In  the  room  is  fixed  a  regulator,  which  enables  the  foreman 
to  put  out  any  number  of  lights  he  requires.  The  dye 
house  is  illuminated  by  two  Brockie  arc  lights,  which 
enable  the  foreman  to  match  his  colours  at  night  as  well  as 
in  daylight.  The  whole  of  the  arrangements  were  carried 
out  by  Messrs.  H.  Bury  and  G.  Tyndall,  Electric  Light 
Engineers  and  Agents  for  the  British  Electric  Light  Com- 
pany, Manchester. 

Underground  Electric  Light  Wires. — The  Athemeum 
states  that  Professor  Houston,  of  Philadelphia,  reports,  after 
a  series  of  elaborate  investigations,  that  wires  for  the  electric 
light  are  in  every  way  less  liable  to  accident  if  placed  in  the 
earth  than  if  placed  overhead.  The  municipal  authorities, 
therefore,  of  Chicago  have  determined  that  the  wires  for 
lighting  their  city  shall  be  placed  underground. 


The  Jablochkopp  Electric  Light. — ^The  Thames  Em- 
bankment and  other  places  lighted  from  the  station  of  the 
Jablochkoff  Company  hav'e  been  temporarily  bereft  of  the 
services  of  that  effective  and  wonderfully  reliable  system 
owing  to  an  accident  to  the  steam  engine.  It  was  stated 
when  the  lamps  went  out  on  Monday  evening  last  that  two 
or  three  days  must  elapse  before  they  could  be  again  put  in 
action. 

New  Electric  Lajups. — At  374,  Euston  Road,  N.W., 
is  to  be  seen  an  arc  electric  lamp  called  the  ''  Diamond." 
It  is  extremely  simple  and  light,  and  its  actuating  mechanism 
appears  likely  to  compare  favourably  with  any  at  present 
mown.  As  we  could  not  gain  much  information  con- 
cerning the  object  of  the  exhibit  in  the  Euston  Bead,  not 
even  to  the  extent  of  the  inventors  name,  we  do  not  now 
propose  to  do  more  than  merely  allude  to  it. 

We  have  recently  had  an  opportunity  of  seeing  in  action 
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the  arc  lamps  of  Messrs.  P.  M.  Rogers  and  Jarman,  and  also 
the  dynamo-electric  machine  of  the  latter.  "We  cannot  yet 
describe  them,  ba  certain  matters  connected  with  the  patents 
are  not  quite  settled.  The  main  objects  aimed  at,  as  far  as 
both  machine  and  lamps  are  concerned,  has  been  to  simplify 
their  constmction,  and  so  produce  them  at  a  lower  rate  than 
is  now  paid  for  these  articles. 

Mr.  Jarman  is,  we  believe,  now  experimenting  on  an 
incandescent  lamp  devised  by  himself,  so  that  it  is  shortly 
expected  that  the  above-named  inventors  will  have  a  com- 
plete system  on  view.  We  shall  reserve  all  criticisms  on 
the  points  involved  in  the  respective  lamps  and  machine  for 
a  future  occasion. 


The  Electric  Lighting  Bill. — In  the  Parliamentary 
discussion  on  this  Bill,  Colonel  Makins  asserted  his  belief 
that  of  the  aggregate  capital  of  £13,000,000  or  £14,000,000 
raised  by  the  55  electric  lighting  companies  registered 
lately,  the  greater  proportion  had  been  expended  on  inventors 
and  promoters. 

Eleotrio  Light  Shares. — ^Various  statements  have  been 
put  forth  to  account  for  the  late  rapid  fall  in  Brush  and 
Hammond  electric  light  shares.  One  was  to  the  efifect 
that  it  is  in  consequence  of  the  insecurity  of  the  patent 
rights  of  the  Brush  apparatus.  In  the  money  market 
article  of  the  Standard  of  last  Wednesday,  it  says  that  the 
fall  is  due  to  the  results  disclosed  at  the  meeting  of  the 
Brush  Company.  It  appears  that  the  available  balance 
in  hand  is  £245,000,  whicn  would  be  sufficient  to  enable  a 
return  of  the  paid-up  capital,  instead  of  half  as  much  more 
as  the  max'ket  nad  anticipated.  Can  it  be  that  the  rules  and 
regulations  concerning  fire  risks  &om  the  electric  light, 
issued  by  the  Society  of  Telegraph  Engineers  and  of  Elec- 
tricians, explain  it  ?  Rule  20  reads  in  part : — There 
should  never  be  a  difference  of  potential  of  more  than 
200^  volts  between  any  two  points  in  the  same  room. 


The  Electric  Light  in  the  City.— At  the  fortnightly 
meeting  of  the  Commissioners  of  Sewers  held  last  Tueiday, 
Mr.  Pannell  presented  a  report  from  the  Streets  Committee 
relative  to  the  Edison  electric  light  on  the  Holbom  Viaduct, 
and  stating  that  they  have  arranged  for  the  same  to  be  con- 
tinued for  a  further  period  of  six  months  at  the  cost  of  gas. 

The  report  was  adopted. 

Mr.  Bedford  said  there  was  a  magnificent  light  on  the  Holbom 
Viaduct,  close  to  St.  Andrew's  Church.  Ho  wished  to  know  if 
the  engineer  could  give  him  any  information  on  the  subject  P 

The  engineer  said  he  supposed  it  was  some  recent  experiment,  but 
it  had  not  been  notified  to  him. 

The  clerk  (Mr.  Blake)  read  the  report  of  the  Streets  Committee, 
which  has  been  printed  and  circulated,  on  their  proceedings  relative  to 
the  applications  made  for  an  extension  of  the  experiments  in  electric 
lighting ;  submitting  an  abstract  of  tenders  received,  and  expressing 
an  opinion  that  it  is  not  desirable  to  proceed  further  until  Parliament 
has  decided  the  principle  upon  which  elejtrio  lighting  generally  shall 
be  permitted. 

Mr.  Innes  thereupon  moved,  "That  the  report  be  referred  back, 
with  instructions  to  forthwith  carnr  out  the  electric  lighting  through 
the  tendering  companies,  with  the  light  of  private  lighting  in  the  dis- 
tricts for  three  years  added  to  their  oontracts,  reporting  in  the  first 
instance  on  the  cost  of  the  street  lighting  after  tenders  have  been 
made  on  the  footing  of  the  right  of  private  lighting."  He  traced 
the  action  of  the  commission  in  connection  with  ihe  electrio  light  from 
the  oommencement,  and  urged  that  something  definite  should  now  be 
done.  They  were  told  that  this  was  a  speculation,  but  every 
improvement  was  a  speculation  in  the  first  instance.  The  right  of 
private  lighting  had  been  practicaUy  conceded  in  the  case  of  the 
Edison  pompany,  who  hadcommenoed  operations  on  the  Holbom 
Viaduct.  The  other  companies  meantime  were  handicapped.  They 
were  told  to  wait  for  legislative  action,  but  no  legislation  was  re- 
quired. He  was  averse  to  the  commission  making  experiments,  but 
contented  that  power  should  be  g^ven  to  the  companies  to  make 
experiments  without  further  delay.  The  divisions  in  the  committee 
would  prevent  them  coming  to  anv  decision,  and  he  therefore  thought 
the  subject  should  be  settled  by  tne  commission. 

Mr.  Morrison  seconded  the  motion. 

Mr.  Shooter  opposed  the  amendment,  trusting  that  the  commission 
would  agree  with  the  committee  in  their  report.  A  discussion 
ensued,  in  the  course  of  which  Mr.  "W.  J.  Scott  twitted  the  com- 
miasion  with  trying  to  obstruct  electric  lighting.  He  had  no  hesi- 
tation in  saying  that  the  opi)osition  to  the  amendment  came  from  gas 
company  interest.  Mr.  Shaw  denied  that  there  was  any  truth  in  the 
accusation  made  by  the  previous  speaker ;  and  as  for  the  commission 
being  obstractives,  he  pointed  out  that  they  had  been  the  first  to 
give  an  opportunity  for  experiments  being  made  with  the  new  light. 
The  discussion  was  oontmued  by  Mr.  Waller,  Mr.  Ashby,  and 
several  other  members,  and  eventuidly  the  amendment  was  lost  upon 


a  show  of  hands  being  taken.  A  division  was  demanded,  and  the 
numbers  were — ^for  the  amendment,  6;  against,  17.  The  original 
motion  to  agree  with  the  committee  in  their  report  was  then  agreed 
to,  and  after  transacting  some  other  busineBS  the  commiaaion 
adjourned. 

Incandescent  Electbic  Lamps. — A  preliminary  an- 
nonncement  emanatmg  from  the  London  and  Provincial 
Electric  Light  and  Power  Company,  to  the  effect  that  a 
limited  company  is  now  in  course  of  formation  for  supplying 
Kensington,  Hammersmith,  Netting  Hill,  and  other  dis- 
tricts with  the  electric  light  by  means  of  the  Chertemps  arc 
and  British  incandescent  lamps,  speaks  thus  of  the  latter  : 
''The  signal  success  which  has  attended  the  lighting  of 
Stafford  House  by  these  incandescent  lamps  points  to  this 
as  the  most  complete  system." 


The  "Morna"  Cable  Steamer.— We  read  the  following 
in  the  Oban  Telegraph  of  the  14th  inst.: — 

The  ss.  Moma,  of  Leith,  commanded  by  Capt.  Howl- 
ing, arrived  here  on  Tuesday  morning  on  her  way  to  repur 
the  broken  cable  between  Oban  and  Mull.  This  steamer  is 
fitted  up  with  all  the  necessary  appliances,  and,  in  addition 
to' the  crew,  there  are  thirty  cable  men  and  a  large  staff  of 
electricians  on  board.  On  Tuesday  afternoon  the  injored 
cable  was  tested,  and  the  fracture  found  to  exist  in  the 
vicinity  of  the  Lady  Rock.  After  completing  the  repairs 
on  the  Mull  cable,  the  Moma  proceeds  to  Yell  Somid,  in 
Shetland,  for  a  similar  purpose. 

With  reference  to  the  fracture  on  the  Mull  cable,  it  may  be 
stated  that  on  examination  it  was  discovered  that  the  cable 
had  been  maliciously  cut,  in  all  probability  by  the  crew  of 
some  vessel  whose  anchor  had  fouled,  and,  in  order  to  save 
some  slight  delay  in  clearing  the  submarine  line,  a  process  easily 
accomplished.  In  view  of  the  serious  consequences  to  the 
country  in  expense  and  inconvenience,  this  must  be  looked 
upon  as  a  most  aggravated  offence,  and  one  deserving  of 
heavy  punishment.  The  cable  was  thoroughly  repaired 
yesterday,  and  telegraphic  communication  resumed.  The 
operations,  which  have  been  so  speedily  and  successfully 
accomplished,  were  under  the  supervision  of  Mr.  David 
Lumsden,  Mr.  Albrow,  and  Captain  Hay  ward,  electricians 
of  the  Submarine  Department  G.  P.  0.,  while  Mr.  Wright, 
the  energetic  local  superintendent,  lent  intelligent  and  use- 
ful aid  in  shore  work.  Captain  Howling,  the  commander 
of  the  Mornay  is  a  most  experienced  navigator,  whose  skilful 
handling  of  his  vessel  greatly  facilitates  the  progress  of  the 
work  for  which  the  steamer  has  been  chartered.  From 
later  information  we  find  that  the  cable  in  Yell  Sound  was 
made  good  on  the  afternoon  of  Tuesday  last. 


The  TELEaRAPH  Steamer  "International." — ^The 
India-Rubber,  Gutta-Percha,  and  Telegraph  Works  Company 
received  on  the  18th  inst.  a  telegram  from  Mr.  Theopnilns 
Smith,  engineer-in-charge,  informing  them  of  the  successful 
completion  of  the  repairs  of  the  Havana-Key  West  Cable, 
for  which  the  International  had  been  chartered  by  the  Inter- 
national Ocean  Telegraph  Company  of  New  York.  After 
coaling  and  provisioning  the  International  leaves  Key  West 
for  London. 

New  Zealand  Telegraphs. — The  business  of  the  New 
Zealand  Telegraph  Department  during  the  quarter  ending 
December,  1881,  showed  a  satisfactory  increase  on  that 
transacted  during  the  corresponding  quarter  of  1880,  the 
total  number  of  paid  messages  for  the  former  being  308,46^ 
—value  £20,404— and  for  the  latter,  263,908— value 
£17,188.  The  increase  of  messages  was  thus  44,554, 
and  of  receipts,  £3,216.  The  Government  teleg^rama 
numbered  51,734,  the  value  being  £5,654,  or  a  decrease  in 
number  of  10,514  and  in  value  of  £1,140  on  the  December 
quarter  of  1880. 

A  New  Method  of  TBLEaaAPH  Trabtslation. — Sir 
James  Anderson  and  Mr.  Benjamin  Smith,  of  the  Eastern 
Telegraph  Company,  have  introduced  a  system  of  personal 
translation  by  means  of  which  the  dispatch  of  messages  is 
facilitated,  delay  avoided,  and  greater  accuracy  obtained. 
At  present,  as  is  well  known,  messages  are  written  down  by 
a  clerk  as  they  are  received  at  the  end  of  each  section,  and 
then  passed  on  to  another  clerk,  who  transmits  them  over 
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the  next  section,  and  so  on  till  the  messages  reach  their 
destination.  The  new  method  is  to  cause  the  clerk  who 
receives  the  messages,  say  from  section  A,  to  send  them  at 
the  same  time  over  section  B,  so  that  while  he  is  reading 
the  messages  from  the  receiver  he  is  transmitting  them  to  the 
next  relay.  The  advantages  of  this  system  are  obvious. 
There  is  no  writing  down  of  the  messages  at  the  relay 
stations,  and  passing  on  to  other  clerks ;  the  whole  of  the 
attention  of  tne  operators  can  be  given  to  the  receipt  and 
transmission  of  the  messages,  and  greater  accuracy  thereby 
attained.  Where  simplex  is  work^  one  clerk  will  take  the 
place  of  two,  and  where  duplex  is  in  operation  two  men  will 
m  several  instances  replace  six.  The  saving  thus  eflfected 
in  the  expense  of  the  p&rsonnely  stationery,  and  apparatus 
will  not  he  inconsiderable.  "We  understand  the  system  has 
already  b^n  adopted  on  the  submarine  lines  of  the  Eastern, 
Eastern  Extension,  and  South  African  Telegraph  Companies. 

The  Peoposed  Atlantic  Cables.  —  The  lUustaled 
London  News  of  Satur^v  last  thus  conmients  on  the  proposed 
Atlantic  cables  : — "Yet  further  competition  is  in  store  for  the 
owners  of  the  Atlantic  telegraph  cables.  The  controllers  of 
the  Bdtimore  and  Ohio  Bailroad  have  decided  to  lay  two  cables 
aeross  the  Atlantic,  one  to  England  and  the  other  to  Portugal. 
It  is  surprising  how  the  money  is  found  for  such  enter- 
prises, as  of  the  many  cables  which  have  been  laid  for  com- 
peting purposes  not  one  has  long  remained  outside,  and  all 
are  now  either  owned  by  the  original  company  or  worked 
in  unison  with  it ;  while  every  £100  spent  in  laying  such 
cables  speedily  comes  to  be  very  much  less  than  that.  The 
result  has  so  far  been  that  the  public  has  not  derived  the 
advantages  usually  following  competition,  while  stock- 
holders have  lost  in  both  capital  and  income  from  the  exces- 
sive number  of  cables  employed  in  the  service.  The  fruit  of 
this  experience  is  that  some  degree  of  monopoly  is  desir- 
able in  the  case  of  cables.  Concessions  -for  terms  of  years 
have  been  granted  to  the  companies  serving  most  of  the 
other  routes,  but  the  Atlantic  is  quite  open.  The  public  is 
as  well  and  economically  served  on  the  monopoly  routes  ^ 
on  the  open.  The  capital  sunk  in  the  ojpen  is  at  a  discount 
of  50  per  cent.,  that  in  the  busiest  of  the  monopoly  routes 
is  at  a  premium.  With  these  &ct8  before  them  European 
investors  must  indeed  be  foolish  if  they  provide  any  of  the 
capital  for  the  new  cables." 

Telegraphic  Communication  with  the  Suez  Canal. — 
It  is  said  that  the  means  of  maintaining  direct  telegraphic 
conmiunication  with  the  Suez  Canal  are  now  under  the 
consideration  of  Her  Majesty's  Qovemment. 

Elbctbioity  in  Warfare.— We  understand  that  con- 
currently with  the  field  telegraph  and  electric  light,  the 
telephone  is  to  be  tried  in  the  Egyptian  campaign. 

Forms  for  Teleorams. — At  a  meeting  of  the  Greenock 
Chamber  of  Commerce,  held  on  the  13th  inst.,  it  was  stated 
that  efforts  had  been  made  to  induce  the  post-office  authori- 
ties to  introduce  a  larger  telegram  form  than  that  now  in  use. 
The  directors  were  now  able  to  report  that  the  postmaster- 
general  had  given  instructions  that  telegrams  will  not 
hereafter  require  to  be  written  on  special  forms  but  may 
be  handed  in  on  any  sheet  of  paper  ;  also  that  telegrams  of 
an  urgent  nature  will  be  transmitted  at  any  hour  during  the 
night  from  the  Greenock  post-office  to  any  office  having 
night  officials  on  pajrment  or  an  extra  charge  of  one  shilling. 

Secrecy  of  Telegrams. — ^Replying  to  Mr.  Pulestown, 
in  the  House  of  Commons,  on  ThurSay,  the  13th  inst., 
Mr.  Pawcett  said  that  the  practice  which  had  hitherto  pre- 
vailed in  the  post-office  was  not  to  give  up  telegrams, 
except  on  the  applications  either  of  the  sender  or  receiver. 
Some  doubt,  ^however,  has  arisen  whether  they  had  legal 
power  thus  to  give  up  telegrams,  and  in  view  of  this  legal 
doubt  he  proposed  in  the  Post-office  Bill  shortly  to  be 
introduced  to  insert  a  clause  which  would  place  telegrams, 
with  regard  to  secrecy,  in  the  same  position  that  letters  now 
wore. 

Telephones  in  England.— It  is  well  known  that  the 
telephonic  industry  in  America  has  made  enormous  strides. 
while  in  England  the  matter  has  made  but  little  progress. 


Now  however  that  the  granting  of  the  licences  for  the 
formation  of  telephone  exchanges  has  been  decided  upon 
by  the  Postmaster-Gkneral,  there  appears  to  be  no  reason 
wny  we  should  not  soon  be  on  level  terms  with  our  American 
cousins.  The  towns  of  England  are  comparatively  such 
short  distances  apart,  that  we  have  unusual  facilities  from 
this  fact  alone.  Again,  the  undulatory  current  is  not 
claimed  in  this  country,  but  it  is  the  United  States.  There- 
fore we  may  soon  expect  to  see  England  to  the  fore  with 
the  telephone. 

The  Telephone  in  Alexandria. — ^The  Standard  corre- 
spondent, in  a  telegram  dated  Sunday  last,  says  police- 
stations  are  now  established  in  all  parts  of  the  town,  and 
the  Oriental  Telephone  Company  are  laying  down  wires  to 
place  them  in  connection  with  each  other. 


The  World  and  the  Telephone  Monopoly. — ^In  its 
City  Notes,  the  World  says  : — Another  new  Telephone  Com- 
pany is  announced.  We  hope,  at  all  events,  it  will  supply 
something  good  and  cheap,  fDr  the  present  monopolist 
in  that  line  is  anything  but  a  satisfactory  servant  to  the 
public.  Complaints  are  incessant,  either  that  its  instru- 
ments tell  too  much,  lets  those  hear  secrets  who  should  not 
hear  them,  or  that  they  will  not  work  at  all. 


The  Telephone  in  Scotland.— The  National  Tele- 
phone Company  (Limited)  have  established  telephone  com- 
munication Detween  Newport,  Fife,  and  their  exchange  in 
Dundee.  A  wire  is  led  across  the  standing  portions  of  the 
Tay  Bridge,  and  in  the  gap  an  8-wire  cable  has  been  laid. 
From  the  south  end  of  the  bridge  the  wire  is  carried  along 
the  public  road  to  the  village.  In  Newport  an  exchange 
will  DC  opened,  the  subscribers  to  which  will,  in  addition  to 
the  convenience  of  conversing  with  each  other,  have  the 
advantage  of  speaking  to  any  subscriber  to  the  company's 
Dundee  exchange.  The  exchange  at  Newport  will  be  open 
from  6.80  a.m.  to  11  p.m.  Several  subscribers  have  already 
been  obtained.  Tayport  is  to  be  similarly  treated.  The 
National  Telephone  Company  are  to  supply  the  contractors 
for  the  new  Tay  Bridge  with  telephone  communication 
between  the  works  on  the  one  side  of  the  river  and  those 
on  the  other  side. 

Telephone  Shares. — It  might  ahnost  be  supposed  that 
the  decision  of  the  Postmaster-General  in  regard  to  tele- 

fhone  licences  had  leaked  out  before  his  statement  in 
'arliament,  as  on  the  preceding  day  the  shares  of  the 
United  Telephone  Company  fell  £1  per  share.  Altogether 
they  have  fallen  recently  from  16  to  10| ;  but  the  last 
quotation,  on  the  19th  inst.,  was  l\\ — llj. 

The  Library  op  the  Society  op  Telegraph  En- 
gineers AND  op  Electricians. — Mr.  A.  J.  Frost  has  just 
succeeded  in  acquiring  for  the  Library  of  the  Society  of 
Telegraph  Engineers  and  of  Electricians  a  copy  of  the  fine 
work  Vincentius  {Belloracensis),  "  Speculum  Naturale,"  2 
vols,  folio,  1473-76.  Vincentius  was  Bishop  of  Beauvais, 
and  wrote  about  the  year  1250,  and  the  work  now  referred 
to  contains  probably  the  earliest  printed  allusion  to  the 
polarity  of  the  magnetised  needle  and  its  use  in  navigation. 
As  a  specimen  of  typography  alone,  independent  of  its 
literary  interest,  it  is  well  worth  a  visic  to  the  library, 
and  we  consider  that  Mr.  Frost  has  been  fortunate  m 
obtaining  this  interesting  and  valuable  work  as  an  addition 
to  the  ah'eady  important  collection  under  his  care.  In 
these  days  of  business  activity  such  collections  are  apt 
to  be  forgotten  or  overlooked,  and  it  is  gratifying  to  feel 
that  some  one  is  giving  attention  to  the  completion  of  such 
important  collections  as  those  possessed  by  the  society  and 
Mr.  Latimer  Clark,  and  which  cannot  fail  in  the  future  to 
increase  in  value  and  interest.  While  referring  to  the 
library  of  the  society  we  may  add  that  an  important  and 
most  conaplete  list  of  works  on  electric  h'ghting  will  be 
found  in  Kuhn's  ^^  Handbuch  der  angewandten  Elektricitats- 
lehre."  8vo.    Leipzig.    1866. 

The  Awards  at  the  Crystal  Palace  Exhibition. — In 
our  correspondence  columns  will  be  found  a  letter  referring 
to  these  awards,  and  as  we  are  frequently  asked  when  they 
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are  to  be  made  we  should  be  glad  if  any  of  our  readers  can 
give  information  on  the  subject.  Surely  suflScient  time  has 
elapsed.  Perhaps  the  Honorary  Council  of  Advice  will  give 
a  little  consideration  to  this  matter. 


The  Electrical  Insulator  Manufacturing  Com- 
pany.— The  operations  of  this  company  form  a  district 
branch  of  electrical  work,  but  whether  such  a  business  will 
be  of  a  sufficiently  wide  nature  to  justify  the  company's 
belief  remains  to  be  seen.  There  are  certain  statements 
contained  in  the  prospectus  which  we  feel  called  upon  to 
challenge.  In  regard  to  the  manufacture  of  insulators  for 
home  consumption  we  believe  the  postal  authorities  are 
almost  the  only  people  who  require  insulators,  and  these,  we 
believe,  are  supplied  mainly  by  one  firm  only.  The  supply 
required  by  the  railway  companies  is  but  small,  as  they  are 
generally  only  wantea  for  maintenance  purposes.  Tele- 
phone wires  will  probably  soon  be  wholly  laid  underground. 
Therefore  we  think  that  the  glowing  statements  of  the 

Eromoters  concerning  the  enormous  business  to  be  done  at 
ome  in  insulators  must  be  taken  mm  grano  salis.  The 
scientific  reports  on  the  superior  nature  of  this  clay  are  not 
altogether  in  accordance  with  facts— that  is  to  say,  the  im- 
portance of  a  material  free  from  iron  so  far  as  insulators  are 
concerned  is  much  exaggerated.  We  believe  that  the  several 
well-known  firms  of  insulator  manufacturers  are  quite  equal, 
with  their  long  experience,  to  supply  a  very  largely  increased 
demand  at  any  moment  they  might  be  called  upon  to  do  so. 
We  notice  that  the  company  purposes  manufacturing  other 
goods  beyond  those  of  an  electrical  nature ;  but  the  title  of 
the  company  and  the  wording  of  the  prospectus  naturally 
seem  to  point  to  the  conclusion  that  it  is  promoted  to  take 
advantage  of  the  present  electrical  craze.  We  do  not,  how- 
ever, consider  that  the  statements  with  regard  to  the  com- 
pany's connection  with  the  electrical  industry  are  by  any 
means  exact. 

A  New  Electric  Motor. — M.  Paul  JablochkoflF,  of 
electric  light  celebrity,  has  paid  a  recent  visit  to  London. 
During  his  stay  he  submitted  to  some  of  his  scientific  fHends 
a  new  electric  motor,  which  possesses  all  the  merits  which 
characterise  M.  Jablochkoffs  inventions — ^viz.,  extreme 
simplicity.  If  what  we  hear  is  confirmed,  distribution  of 
power  by  this  new  motor  will  become  practicable  at  rates 
which  would  hardly  have  been  thought  possible  by  any  of 
the  means  at  present  known.  We  need  hardly  add  that 
this  invention  becomes,  as  a  matter  of  course,  tne  property 
of  the  newlv-formed  company  bearing  M.  JablochkoflTs 
name.  We  believe  that  we  are  correct  in  stating  that  the 
firm  of  M.  Breguet  will  work  the  French  patent  for  this 
new  motor.  

Personal. — Mr.  Johnston,  the  well-known  editor  and 
proprietor  of  the  New  York  Operator^  has  recently  been 
visiting  London.    This  is  the  first  time  we  have  had  the 

Eleasure  of  meeting  Mr.  Johnston,  and  we  can  fully  endorse 
:om  our  personal  experience  the  opinions  previously  formed 
of  his  frank  and  humorous  nature,  which  is  so  apparent  in 
his  writings.  Mr.  Johnston  is  not  a  stranger  to  London, 
and  his  first  experiences  in  electrical  matters  were  gained  in 
the  mother  country.  We  trust  that  his  trip  will  be  through- 
out of  an  enjoyable  kind,  and  that  on  his  return  he  may 
reap  still  further  benefit  from  the  journal  he  has  so  long 
successfully  and  ably  conducted. 

To  Electric  Works  Companies. — It  may  be  of  service 
to  some  of  the  new  companies  to  direct  their  attention  to 
the  advertisement  for  the  sale  of  premises  and  plant  suitable 
for  such  works,  particulars  of  which  are  given  on  one  of 
our  supplementary  pages. 


The  International  Electric  and  Gas  Exhibition. — 
This  proposed  exhibition  at  the  Crystal  Palace  is  to  com- 
mence in  October  next,  and  continue  till  the  end  of  Easter 
week,  1883.  Intending  applicants  for  space  should  apply 
before  the  1st  of  August.    A  limited  amount  of  engine- 

Sower  will  be  supplied,  as  far  as  it  goes,  to  exhibitors 
esirous  of  taking  advantage  of  this  offer.  Applications 
must,  however,  be  made  before  the  above  date.  Whatever 
work  may  be  necessary  to  place  and  decorate  exhibits  must 
be  done  by  the  exhibitors  at  their  sole  expense,  and  always 


subject  to  the  supervision  and  approval  of  the  directors.  We 
should  imagine  that  as  far  as  those  connected  with  electric 
lighting  are  concerned,  their  thoughts  will  turn  more  in  the 
direction  of  doing  successful  work  during  the  forthcoming 
winter  and  paying  dividends  on  capital  employed.  Ex- 
hibitions are  very  wdl  from  scientific  or  commercial  points 
of  view  once  in  awhile  ;  but  it  is  possible  to  have  too  much 
of  a  good  thing.  That  just  closed  at  the  Crystal  Palace 
answered  its  purpose  ;  but  those  exhibitors  fortunate  enough 
to  float  companies  on  the  strength  of  their  efforts  in  this 
direction  will  not,  we  should  imagine,  feel  inclined  to  face  a 
second  heavy  expense  in  so  short  a  time,  bat  will  rather 
devote  all  their  energies  to  the  formation  of  a  good  and 
profitable  business. 

Exhibition  op  Practical  Electtric  Development.— 
It  is  preposed  to  devote  the  buildings  and  premises  of  the 
Royal  Aquarium,  at  Westminster,  to  the  above  purpose, 
from  November  Ist  next  to  March  1st,  1883.  It  is  insti- 
tuted  for  the  purpose  of  practically  developing  subsidiary 
points  in  the  economical  use  of  electric  energy.  Prizes  are 
to  be  given  for  eighteen  different  subjects,  and  amongst  them 
may  te  named: — The  best  systems  of  storage  and  generator 
for  railway  trains ;  the  best  systems  of  storage  batteries ;  the 
best  electro-motor  for  stationary  or  tram-car  work  :  (a),  ah- 
sorbing  i  horse-power ;  (b),  2\  horse-power ;  (c),  5  horse-power. 
The  best  system  of  dynamos  for  compensating  change  in 
resistance  of  external  circuit,  &c. ;  the  best  electric  meter ; 
the  best  system  of  street  mains  or  leads ;  the  best  photometer, 
and  various  other  matters.  The  electric  engineer  to  the 
proposed  exhibition  is  Mr.  W.  D.  Gooch,  of  17,  Royal 
Exchange,  London. 

To  OUR  Readers. — ^We  beg  to  inform  our  friends  and 
subscribers  that  Vol.  X.  of  the  Electrical  Review  can 
now  be  had  handsomely  bound,  by  applying  to  Messrs. 
Haughton  &  Co.,  10,  Paternoster  Row,  E.G.  Cases  for  bind- 
ing can  also  be  obtained.  For  particulars  see  advertisement 
on  page  11  of  supplement. 

To  Medallists  op  the  Paris  Electrical  ExHiBmo!^. 
— Electrotypes  of  the  Paris  medal  may  be  had  for  the  pur- 
pose of  insertion  in  advertisements  and  trade  circulars, 
&c.,  at  moderate  rates,  on  application  to  the  manager  of  the 
Electrical  Review,  22,  Paternoster  Row,  E.G. 


NEW  COMPANIES  REGISTERED. 


West  Middlesex  Electric  LiGHTiNa  Company  (Li- 
mited).—Capital  £100,000,  in  £5  shares.  Office,  14,  King 
Street,  West  Hammersmith.  Objects  :  To  purchase  a  licence 
acquired  by  Charles  Cordingley  from  the  British  Electric 
Light  Company  (Limited),  for  the  use  of  the  Gramme 
dynamo  machines,  the  British  incandescent  lamp,  and 
Brockie's  arc  lamp.  The  purchase  consideration  is  £12,500 
in  cash  and  £12,500  in  fully  paid  shares.  Signatories :  J. 
H.  Swann,  C.E.,  110,  Cannon  Street,  20  shares;  W.  J. 
CoUey,  Mill  Hill,  N.W.,  20  shares  ;  C.  J.  Parker,  Hammer- 
smith Road,  20  shares ;  J.  Barlies,  Hammersmith  Road,  one 
share  ;  F.  Wingrove,  Hammersmith  Road,  one  share ;  W. 
Pickersgill,  87,  Arlington  Road,  Regent's  Park,  10  shares ; 
G.  H.  Hutchinson,  1,  Laurence  Pountney  Hill,  E.G.,  one 
share.  Directing  qualification,  20  shares ;  the  signatories 
nominate  the  first  directors.  Remuneration,  £1,000  per 
annum.  Registered  13th  inst.  by  Watson,  Son,  and  Room, 
12,  Bouverie  Street,  E.C. 

Electrical  Insulator  Manufacturing  Company  (Li- 
mited).—Capital  £100,000,  in  £1  shares.  Objects:  To 
carry  on  business  as  potters  and  manufacturers  of  electrical 
insulators  in  any  material  and  of  every  kind.  Signatories 
(with  one  share  each)  :  R.  Marsh,  79,  York  Road,  Lambeth ; 
C.  Bate,  78,  Alexand  Road,  South  Hampstead  ;  C.  E.  Hewitt, 
10,  Thomsett  Road,  Anerley  ;  T.  J.  Bradfield,  193,  Clapham 
Park  Road;  E.  H.  Wilson,  10,  Buckingham  Street,  Strand; 
J.  Evans,  2,  Crogsland  Road,  Haverstock  Hill ;  S.  H.  Barlow, 
88,  Warbeck  Road,  Shepherd's  Bush.  Directmg  qualifica- 
tion, 100  shares;  remuneration,  £500  per  annum,  with  an 
additional  £250  after  10  per  cent,  per  annum  dividend  has 
been  paid.  Registered  18th  inst.  by  Pyke  and  Mindiin,  81> 
Lombard  Street. 
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NEW  PATENTS— 1882. 


3171.  "  Gk)reniing  marine  engines  by  electricity."  W.  W.  Gxbo- 
WOOD.     Dated  July  5. 

8172.  "Voltaic  batteries."  J.  Ixsat.  (Communicated  by  P. 
Jabloohkoff.)    Dated  July  6. 

3173.  "A  new  or  improved  apparatus  for  recording  speech." 
J.  Ik&at.  (Communicated  by  A.  GentiUi  and  L.  C.  Alexander.) 
Dated  July  6.  ' 

3175.  ^  "  Improyementfi  in  the  materials  for  and  in  the  construction 
of  electric  Insulating  apparatus  and  in  the  means  of  preserving  the 
same."  W.  F.  Bottomlet,  J.  H.  Babbt,  and  J.  J.  Lundy.  Dated 
Julys. 

3181.  "  Dynamo-electric  machines."  A,  LfvT.  (Communicated 
by  D.  Lachauss^.)    Dated  July  6. 

3190.  **  Electric  and  other  tell-tales  for  indicating  and  re- 
gistering.'*   A.  ScHWBiTZEB  and  T.  Laweib.    Dated  July  6. 

3204.  "  Apparatus  for  the  generation,  regulation,  and  utilisation 
of  electric  currents."  W.  R.  Lake.  (Communicated  bvGr.  Thomson.) 
Dated  July  6.  ' 

3217.  "  Machinery  or  apparatus  for  applying  anti- induction 
coverings  to  insulated  electrical  conducting  wires.  Q-.  S.  Paqe. 
(Communicated  by  J.  M.  Steams.)    Dated  July  7. 

3219.  "Supports  for  underground  electrical  conductors  and  their 
conduits."  G.  S.  Page.  (Communicated  by  J.  M.  Steams.)  Dated 
July  7. 

3221.  **  Secondary  batteries  or  accumulators."  R.  H.  Woodley 
and  H.  F.  Joel.    Dated  July  7. 

3226.  **  An  improTcd  electro-magnetic  motor."  E.  Toynbee. 
Dated  July  7. 

3233.     •*  Electric  clocks."    J.  P.  A.  Schlaefli.    Dated  July  7. 

3236.     "  Arc  electric  lamps."    F.  M.  Rogers.    Dated  July  7. 

3240.  "  Manufacture  and  preparation  of  plates  for  electric  accu- 
mulators."   T.  S.  Sabney  and  J.  M.  Alpbovidoe.    Dated  July  8. 

3244.  **  Incandescing  electric  lamps."  T.  J.  HaItdpqrd.  (Com- 
municated by  C.  A.  van  Cleve.)    Dated  July  8. 

3255.  **  Improvements  in  the  construction  of  incandescent  electric 
liunps  and  in  apparatus  therefor,  which  apparatus  is  also  applicable 
for  other  like  uses."    J.  H.  aABDDTEB.    Dated  July  8. 

3263.  "* Blocks*  or  *  cylinders'  for  incandescent  lights."  G. 
Bavies.    Dated  July  10. 

3271.  **  Electrical  meters."  T.  J.  Handfobd.  (Commimicated 
by  T.  A.  Edison.)     Dated  July  10. 

3273.     "Magnets."    J.  S.  Fairfax.    Dated  July  10. 

3279.     «'  Electric  lamps."    J.  S.  Beexan.    Dated  July  11. 

3281.  **  Arrangrement  and  application  of  electrical  conductors." 
F.  Jacob.    Dated  July  1 1 . 

3296.  "  An  improvement  in  preparing  the  sheet  lead  electrodes  of 
secondary  batteries  with  a  view  to  their  rapid  formation."  A.  M. 
CiABX.     (Communicated  by  G.  Plante.)    Dated  July  11. 

3303.  "  Secondary  voltaic  batteries."  F.  W.  Dubham  and  P 
Ward.     Dated  July  12. 

3315.  *'  An  improved  method  and  process  of  and  apparatus  for 
coating  or  covering  wire  with  copper  or  other  metid  (telegraph 
wire)."  W.  R.  Laxe.  (Communicated  by  T.  WaUace.)  Dated 
July  12.     {Complete.) 

3318.  "  Improved  means  and  appliances  or  apparatus  for  pro- 
ducing or  evolving,  coUecting,  storing,  and  utilising  electric  energy 
for  lightmg  and  for  general  purposes,  partly  applicable  for  use  in 
combination  with  coal  gas."    J.  L.  Pulvebmacheb.     Dated  July  12. 

3322.  "Apparatus  for  producing,  measuring,  and  distributinjr 
«lectno  currents."    J.  M.  M.  Muneo.    Dated  July  13. 

3330.  "Electric  lighting  and  power  distributing  systems."  S. 
Pitt.  (Communicated:  by  E.  T.  Starr  and  W.  J.  Peyton.)  Dated 
July  13.     {Complete,) 

3331.  "Imnroved  apparatus  for  making  and  breaking  electric 
circmts."    J.  R.  Gibson.    Dated  July  13. 

3334.  "Improvements  in  the  constmction  of  dynamo-electric 
or  magneto-electric  and  electro-dynamic  machines  and  in  governing 
or  regulatmg  the  same."    R.  Matthews.    Dated  July  14. 

3335.  "  Telephones."    S.  M.  Yeates.    Dated  July  14. 

3339  "Arc  regulator  lamps."  R.  E.  B.  Ceompton.  Dated 
July  14. 

^^?^^'t  "Incandescent  electric  lamp  appliances."  J.  S.  Beejcaw. 
X>atea  July  14. 

3360.  "Electaiclampholders  and  switches  therefor,  or  for  other 
purposes."    J.  S.  Beejcan.    Dated  July  14. 

3351.  "Improvements  in  apparatus  for  automatically  shuntinir 
eloctnc  entente,  and  in  apparatus  for  breaking  circuits."  J.  S. 
Beeicax.    Dated  July  14.  * 

^^'»  "Means  or  apparatus  employed  in  or  for  supplying elec- 
tricity  for  hght  power  and  other  purposes."  T.  J.  HAN5iX)BD. 
(Commumcated  by  T.  A.  Edison.)    DatedJuly  14. 

8370.  "Apparatus  for  automatically  indicating  the  presence  of 
^)    t^^f^t'^''''    KEnwABBS.     (Communicated  by  B. 


3380.  "An  electrical  haulage  system  and  apparatus  connected 
therewith."    W.  E.  Aybton  and  J.  Pebby.    Dated  July  17. 

3382.  "  Electric  light  appliances."  H.  J.  Haddan.  (Communi- 
cated by  Or.  H.  A.  Seymour.)    Dated  July  17. 

3385.  "  A  new  or  improved  electric  are  lamp."  L.  A.  Gboth. 
(Communicated  by  C.  P.  Jurgensen.)    Dated  July  17. 

3391.  "Improvements  in  the  manufacture  of  wire  and  in  the 
apparatus  employed  therein."  T.  Mobqan.  (Communicated  by  E. 
J.  jLevavasseur.)    DatedJuly  17. 

3393.     *  *  Electric  lamps. "    J.  D.  F.  Aitobews.    Dated  July  1 7. 

3409.  "Plates  for  secondary  batteries."  W.  Taylob  and 
F.  Ejnq.    Dated  July  18. 

3414.  "Electric telegraph  signalling  apparatus."  H.  E.  Kewton. 
(Communicated  by  O.  Zadig.)    Dated  July  18. 

3418.  "Improvements  in  electric  are  lamps  and  in  regulatora 
therefor;  appUcable  also  to  regulating  electric  currents  for  oUier 
purposes."    S.  Z.  de  Febbakti  and  A.  Thompson.    Dated  July  18. 

3419.  "  Dynamo  electric  machines  or  electric  generators."  S.  Z. 
DE  Febranti  and  A.  Thompson.    Dated  July  18. 

3420.  "Dynamo-electric  machines."  "W.P.Thompson.  (Com- 
municated by  P.  Payen  and  A.  Sandron.)    Dated  July  18. 


ABSTRACTS  OF 
PUBLISHED    SPECIFICATIONS,   1881. 


4780.  "Insulating  electric  conductors,  &c."  A.  T.  "Wood- 
ward. Dated  November  1.  6d.  Kclates  to  the  mode  of  rendering 
the  whole  of  the  conductors  and  the  test  boxes  entirely  water  and  air 
proof,  80  that  the  insulation  cannot  be  injured  by  moisture,  and 
access  can  be  had  to  the  wires  when  reqmred  for  the  purpose  of  test- 
ing the  same,  and  for  taking  off  any  lateral  connections.  Fig.  1  is  a 
vertical  section  of  the  insulated  telegraph  conductors  at  two  of  the 
test  or  connection  boxes,  and  fig.  2  is  a  cross  section,  at  the  line,  x,  x. 
The  case  or  tube  into  which  the  electric  conductors  are  laid  is  to  be  of 
any  desired  size  or  shape,  according  to  the  number  of  conductors  it  is 
to  contain,  and  it  is  preferably  of  wood,  but  may  be  of  metal  or 
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earthenware.  Such  a  box  is  shown  as  square  sectionally,  with  sides, 
a,  bottom,  b,  and  movable  top,  e.  There  is  introduced  into  the 
bottom  of  the  case,  «,  A,  r,  a  layer  of  waterproof  insulating  material, 
such  as  hereafter  described,  or  any  other  suitable  bituminous  or 
water-proof  compound  may  be  employed.  At  suitable  distances  apart 
there  are  testing,  or  connection  boxes,  f ,  introduced  within  the  case, 
«,  *,  f,  and  the  wires,  or  conductors,  /,  /,  pass  tirough  holes  at  the 
ends  of  these  boxes.  The  water-proof  insulating  material  is  intro- 
duced in  a  melted  state  into  the  case,  a,  b,  around  the  electric  con- 
ductors, and  also  entirely  around  the  testing  or  connection  boxes,  e. 
In  applying  the  water-proof  insulating  material  it  is  preferable  to 
introduce  a  layer  on  the  bottom  of  the  case,  then  place  thereon  the 
lowest  range  of  parallel  conductors,  then  another  layer  of  waterproof 
insulating  material,  and  another  range  of  parallel  wires,  and  so  on. 
The  water-proof  insulating  material  flows  all  round  the  testing  or 
connection  boxes,  and  hermetically  seals  the  same,  and  renders  the 
box  perfectly  water  and  air  tight.  Where  there  are  lateral  connec- 
tions they  will  usually  be  made  before  the  cover  of  the  box,  e^  is 
applied,  but  when  these  lateral  connections  have  to  be  made  to  a 
previously  laid  cable  the  cover  of  the  external  case  is  removed,  and 
the  water-proofing  material  at  the  testing-box  is  removed,  the  insu- 
lating material  broken  up,  and  the  cover  of  the  testing-box  removed, 
to  give  access  to  the  electric  conductors  for  testing  or  mi^Tritig  lateral 
connections,  after  which  the  box  is  closed  and  hermetically  sealed  by 
the  melted  insulating  material.  The  water-proof  and  insulating 
material  which  it  is  preferred  to  employ  is  prepared  as  next 
described.  The  inventor  makes  use  of  sihca,  such  as  glass,  or  quartz, 
in  the  f onn  of  a  very  fine  powder,  and  vegetable  or  mineral  resin  or 
pitch.  This  latter  substance  shoiild  also  be  ground  fine  and 
thoroughly  mixed  with  the  silica,  and  tiiere  is  added  to  the  same  wax, 
such  as  paraffine,  beeswax,  or  spermaceti,  and  also  oil,  such  as  boiled 
or  raw  linseed  oil.  It  is  preferred  to  use  about  66  parts  by  weight  of 
silica  to  34  parts  of  resin  or  pitch,  and  26  parts  of  wax,  more  or  less, 
and  about  three  parts  of  oil.  These  are  ail  thoroughly  combined  in 
the  presence  of  sufficient  heat  to  liquefy  the  resin  ;  the  mass  is  to  be 
carefully  and  thoroughly  stiired  to  render  it  homogeneous. 

51 8o.  "  Electric  lamps."  £.  0-.  Bbeweb.  (A  communication  from 
abroad  by  A.  G.  Waterhouse,  of  New  York.)  Dated  November  28. 
Is.  Relates  to  electiic  lamps  of  the  type  in  which  carbon  sticks  or 
pencils  are  fed  towards  one  another  as  tiiey  consume,  the  movement 
being  controlled  by  a  clutch  or  by  wheel  work,  or  by  other  suitable 
means,  the  action  of  which  is  governed  by  an  electro-magnet  or 
magnets.     This  invention    consists,    first,   of    certain   novel    con- 
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stmotionB  and  arrangfements  of  governing'  electro -mag^ts,  of 
improred  clutch  or  clamp  devices  for  governing  the  descent  of  the 
carbon  rod,  and  of  a  novel  safety  shunting  device.  Fig.  1  is  a  side 
view  of  a  lamp  having  one  arrangement  of  the  electro-maenetSi  and 
showing  also  the  safety  shunting  device.  Fig.  2  is  a  top  view  of  the 
electro-magnets  partially  in  section.  Figs.  3,  4,  and  6  illustrate 
the  clutches  which  are  actuated  by  the  movable  electro -magnet. 
Fig.  6  is  a  detail  of  construction  of  the  lamp  illustrated  in  fig.  1. 
Figs.  7,  8,  9,  and  10  illustrate  modifications.  Referring  to  figs.  1 
and  2,  ▲  represents  the  base  plate  of  a  lamp  upon  which  the  enclosing 
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frame  and  the  supporting  standards  for  the  operating  portions  of  the 
lamp  are  mounted ;  b  represents  the  carbon  rod  or  carrier ;  c  is  an 
upright  plate  secured  to  base,  a,  and  having  bolted  to  it  brackets, 
D,  D,  in  which  the  electro-magnets  are  supported ;  b  represents  an 
electro -magn^^t  wound  with  coils  of  comparatively  fine  wire,  which 
are  included  in  a  derived  or  branch  circuit  around  the  arc.  Tlie  core 
of  said  electro-magnet  is  represented  at  f  as  supported  in  the 
bracket,  d.  o,  o,  are  pole  pieces  connected  to  said  core  upon  the 
outside  of  the  bracket,  and  extending  at  right  angles  from  the  core 


towards  the  projecting  pole  pieces  of  a  similar  electro-magnet,  h, 
wound  with  coarser  wire,  and  with  its  coils  in  direct  circuit  with  the 
carbons  and  the  arc.  The  core  of  the  latter  electro-magnet  is 
pivoted  from  brackets  or  clips,  i,  i,  secured  to  brackets,  n,  by  sci;ew8 
or  other  means,  and  is  provided  with  rectangular  pole  eztensionjB, 
E,  E,  projecting  towards  the  pole  pieces,  o,  o,  and  adapted  to  swing 
in  close  proximity  to  the  latter,  as  indicated  in  fig.  1.  The  ooihlof 
magnets,  h,  e,  are  so  wound  and  connected  to  the  general  oiicult 
that  the  x>ole  pieces  o,  x,  in  proximity  to  one  another  would  be 
naturally  of  the  same  polarity,  so  that  they  would  repel  one  another. 
The  action  or  influence  of  the  main  circuit  coil,  h,  is  however  su£S- 
ciently  strong  to  overbalance  the  opposing  influence  of  the  coils  of  B, 
so  as  to  cause  the  core  of  s  to  be  polarised  by  induction  from  the  oore 
of  H,  so  that  when  the  lamp  is  working  there  is  a  positive  attraction 
between  the  poles.  When  however  the  length  of  arc  increases  so  as 
to  cause  more  current  to  circulate  in  the  derived  circuit  colls,  b,  the 
latter  exerts  a  greater  depolarising  influence,  and  thus  causes  a 
diminution  in  tno  attraction  between  the  poles  so  as  to  allow  the 
I>oles,  E,  to  drop  away,  and  through  any  suitable  means  to  release 
the  carbons  and  allow  it  to  feed.  The  means  here  shown  consist  of  a 
clutch  engaging  with  the  carbon  rod  or  carrier,  b;  said  clutch 
consists  of  a  perforated  lever,  l,  hung  at  one  end  from  an  arm,  b, 
best  seen  in  fig.  3,  supported  from  a  crossbar,  ic,  and  resting  at  the 
other  end  by  means  of  a  set  screw,  n,  passing  through  it  upon  the 
base  plate,  ▲.  The  bar,  H,  is  supported  by  links,  o,  hung  from 
the  movable  pole  pieces,  x,  as  shown  in  fig,  6.  The  edges  of  the 
perforation  in  l,  or  in  a  series  of  superposed  steel  plates,  p,  supported 
on  the  plate,  l,  and  to  be  presently  described,  is  adapted  to  engage 
with  the  carbon  rod,  b,  when  the  plate,  l,  is  tilted,  so  as  to  stop  the 
movement  downward  of  the  rod,  or  to  lift  the  rod  so  as  to  establish 
the  electric  arc.  As  thus  constructed  the  lamp  operates  as  follows : — 
When  no  current  is  passing  the  pole  pieces,  x,  and  the  supported 
clutch  rest  by  the  action  of  gravity  or  a  spring  in  a  position  where 
the  clutch,  L,  docs  not  engage  with  rod,  b.  The  carbons  are  then  in 
contact.  When  the  current  passes,  the  poles,  x,  and  o,  are  attracted 
owing  to  the  preponderating  effect. cf  the  current  circulating  in 
coils,  H.  The  clutch  is  thus  tilted  and  lifted,  raising  the  carbon 
rod,  b,  and  separating  the  carbons  to  a  distance  dependent  upon  the 
adjustment  of  the  screw,  n,  or  of  a  suitable  retracting  spring  acting 
upon  X.  When  the  arc  lengtl^ens  by  reason  of  waste  of  the  carbons, 
more  current  circulates  in  e,  and  its  depolarising  influence  is  in- 
creased, so  that  the  attraction  between  x  and  a  is  diminished  and  the 
carbon  rod  is  thereby  released,  so  that  the  carbon  feeds  downward. 

5233.  "Utilisation  of  electricity  for  lighting,  &o."  W.  R. 
Laxb.  (A  communication  from  abroad  by  J.  S.  Williams,  of  Paris.) 
Dated  November  30.  Is.  Relates  to  the  utilisation  of  electricity  for 
lighting  or  other  purposes,  and  apparatus  therefor  or  to  be  employed 
in  connection  therewith,  also  to -the  means  for  producing  or  manu- 


facturing various  parts  of  such  apparatus.  The  figure  is  a  centra 
section  of  one  form  of  the  improved  lamp  in  whi<m  a  conductor  ia 
employed  having  a  series  of  transverse  filaments.  The  invention 
also  refers  to  electrical  warming  apparatus. 

6261.  "Secondary  batteries."  H.  E.  Newton.  (A  communica- 
tion from  abroad  by  Ernest  Volckmar,  of  Paris. )  Dated  December  1 . 
6d.  The  object  of  this  invention  is  to  obtain  secondary  batteries 
which  will  give,  with  a  minimum  of  weight  and  dimensions,  the  maxi- 
mum of  electrical  energy.  The  improvements  are  as  follows :— The 
inventor  arranges  a  certain  number  of  secondary  couples  in  a  single 
vessel.  The  plates  are  placed  by  preference  horizontally  one  above 
the  other.  In  this  way  there  will  be  as  many  elements  as  there  are 
plates,  less  one,  each  plate  being  at  the  same  time  the  positive  electrode 
of  one  couple  and  the  negative  electrode  of  the  following  couple,  with 
the  exception  of  the  first  and  the  last  plates,  which  form  the  poles  of 
the  battery.  The  horizontal  arrangement  offers  one  peculiar  advan- 
tage :— If  one  of  the  electrodes  of  this  nature  becomes  disintegrated 
from  any  cause  the  disintegrated  particles  of  a  superior  plate  will  fall 
on  to  the  plate  which  is  immediately  below  without  causing  the  least 
disturbance,  because  these  particles  will  unite  themselves  with  the 
active  matters  of  the  support  upon  which  they  have  fallen  and  identify 
themselves  wiih  them  under  the  influence  of  the  charging  current. 
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6295.  "  Heohonism  for  regnlatixig:  the  feed  of  electrodes  in  electric 
lampe.*'  H.£.  Newton.  (Acommunication  from  abroad  by  Alphonse 
Indore  GraTier,  of  Paris.)  Dated  December  3.  6d.  Kelatea  to  the 
regnlation  of  the  electrodes  in  that  class  of  electric  lamps  in  which 
d^kwork  is  employed,  the  object  being  to  produce  a  more  delicate 
regnlation  of  the  electrodes  than  has  been  heretofore  obtained.  For 
this  purpose  two  electro-magnets  are  used  to  control  the  movements 
of  an  oscillating  locking  bar,  which  engag^es  with  the  fly  and  scape 
wheel  of  the  dock  mechanism  for  the  purpose  of  locking  and  releasing 
the  same,  and  thus  controlHng  its  movements.  The  carbon  electrode 
to  be  reg^ated  Is  carried  by  a  vertical  rack -bar,  which  forms  the  pro- 
pelling weight  of  the  clock,  and  thus  on  the  release  of  the  scape  wheel 
the  f^  of  the  carbon -instantly  commences.  A  tendency  is  given  to 
this  locking  bar  to  drop  into  the  locking  position  by  ihe  pressure  of  a 
light  spring,  a  counterweight,  or  its  equivalent.  The  electro-magnet 
situate  on  the  weighted  side  of  the  loddng  bar  is  coiled  with  a  com- 
paratively thick  wire  and  is  set  in  the  main  circuit  of  the  lamp.  The 
office  of  mis  magnet,  which  is  the  more  powerful^ne,  is  to  draw  for- 
ward the  oscillating  bar  and  retain  it  m  its  locking  position.  The 
electro-magnet  on  the  opposite  side  of  the  locking  bar  is  coiled  with  a 
fine  wire  to  offer  a  greater  resistance  to  the  passage  of  a  current  than 
the  coils  of  the  more  powerful  magnet. .  The  greater  resistance  magnet 
is  placed  in  a  secondary  or  derived  circuit ,  one  of  its  terminals  being 
connected  with  a  terminal  of  the  other  magnet.  The  effect  of  this 
arrangement  is  that  when  the  arc  has  increased  to  such  an  extent  as 
to  offer  an  undue  resistance  to  the  passage  of  the  current  in  the  main 
circuit,  an  increased  proportion  of  the  current  will  pass  to  the  derived 
circuit,  thereby  increasing  the  attractive  power  of  the  electro-magnet 
in  that  circuit  to  an  extent  that  will  enable  it  to  pull  over  the  locking 
bar,  release  the  scape  wheel,  and  set  the  clockwork  in  action.  So 
soon  as  the  resistance  in  the  main  circuit  has  decreased  by  the  approach 
of  the  carbons,  the  electro-magnet  in  the  circuit  will  regain  its  superior 
sttraotion  and  return  the  oscillating  bar  to  its  orig^al  position.  Ad- 
justable stops  are  provided  for  limiting  the  motions  of  tne  locking  bar. 

6803.  "  Telephones."  Isaac  Bubton.  Dated  December  6.  2d. 
This  invention  consists  in  the  construction  and  use  of  what  the 
inventor  calls  an  "  anti -induction  diaphragm"  between  the  end  of 
the  telephone  magnet  and  the  metallic  diaphragm  at  present  in  use 
in  the  instruments  employed  for  telephonic  communication,  the  object 
of  the  invention  being  to  decrease  the  induction  and  thus  to  prevent 
the  sound  or  voices  from  other  wires  being  heard  by  the  operator.  The 
''  anti -induction  diaphragm  '*  consists  of  a  disc  or  ^Uscs  of  paper,  parch- 
ment, papier  mach^,  or  other  suitable  material  (of  a  smaller  diameter 
than  the  ordinary  metallic  diaphragm)  placed  between  the  latter  and 
the  end  of  the  telephone  magnet.     {Prorisional  onty.) 

5316.  <' Apparatus  for  lighting  railway  carriages,  &c.,  by  elec- 
tricity." R.  Latboubne.  Dated  December  5.  6a.  Relates  to  aa. 
improved  arrangement  and  combination  of  apparatus  employed  for 
lighting  railway  and  other  carriages  and  trains  by  electricity.  For 
this  purpose  the  inventor  mounts  or  affixes  a  djnamo-electric  machine 
so  that  it  may  be  driven  by  the  wheels  or  axles  of  the  engine,  tender, 
or  carriage  of  a  train  or  other  vehicle  by  means  of  bands  or  straps 
and  pulleys,  or  by  toothed  wheels,  or  by  friction  pulleys  actuated  by 
the  tyres  of  the  wheels,  or  by  other  motive  power  carried  thereon, 
the  current  of  electricity  derived  from  such  dynamo-electric  machine 
being  employed  to  charge  or  maiutain  the  force  of  a  series  of  Faure^s 
accumulator  batteries  (or  any  other  suitable  accumulator  capable  of 
storing  electricity),  such  accumulator  being  carried  by  the  train  or 
carriage. 

6322.  <*  Electric  accumulators."  J.  Imbat.  (A  communication 
from  abroad  bv  Jules  Carpentier  and  Dr.  Oscar  de  Pezzer,  both  of 
Paris.)  Dated  December  6.  2d.  In  electric  accumulators  in  which 
equal  surfaces  of  lead  are  employed  the  negative  plate  has  formed  on 
it  a  suboxide  such  as  Pb^O  and  when  this  plate  is  fnUy  oxidised  there 
still  remains  on  the  positive  plate  a  peroxide  such  as  FbO'  unreduced, 
and  consequently  useless,  la  order  to  lighten  and  simplify  the  ac- 
cumulator its  plates  are,  according  to  this  invention,  so  proportioned 
in  thickness  and  surface  that  useless  material  is  avoided  and  more 
complete  and  uniform  action  is  insured.  For  this  purpose  the  nega- 
tire  plate,  is  made  very  thin  and  the  positive  plate  has  about  twice  the 
thickness  and  about  half  the  surface  area  of  the  negative  plate.  Each 
plate,  instead  of  being  made  in  one  piece,  consists  of  a  number  of 
blades  bent  double  ana  placed  side  by  side  within  a  porous  cell  of 
retangolar  shape,  all  the  blades  of  a  cell  being  soldered  to  a  conduct- 
ing wire  or  bar  at  the  top.     (Froritional  on/y.) 

6338.  *' Secondary  batteries."  DESxoin)  Gerald  FitzGebali), 
C.  H,  W.  Bioos  and  W.  W.  Beaumont.  Dated  December  6.  6d. 
Relates  to  the  production  of  the  plates  or  electrodes  employed  in 
secondary  battenes.  It  is  necessary  that  these  plates  should  expose 
large  sunace  to  contact  with  the  electrolyte,  as  for  instance  by  being 
made  porous  or  by  multiple  folding.  One  part  of  the  invention 
consists  ip  making  these  plates  by  drawing  sheets  of  lead  between 
two  flat  surfaces  of  wood  or  metal,  one  of  which  would  have  a  reci- 
procating motion  of  small  range,  and  be  provided  with  a  number  of 
fixed  joints,  such  as  pin  or  needle  points,  disposed  in  such  a  manner 
as  to  nnely  perforate  the  sheet  of  lead  which  would  de  drawn  at  the 
necessary  speed  between  the  two  surfaces,  so  that  the  perforations 
should  be  doeeljr  contiguous.  The  points  or  punches  may  be  disposed 
so  as  to  occupy  intersecting  points  made  bv  lines  drawn  parallel  to 
each  other,  and  traversed  by  other  parallel  lines  at  a  certain  angle 
thereto.  After  perforation  these  plates  are  oxidised  or  chemically 
treated,  so  as  to  prevent  metallic  union  when  being  mechanically 
manipulated,  as  herein  further  set  forth.  With  this  m  view  the  in- 
ventors prefer  to  immerse  the  perforated  plates  in  dilute  sulphuric 
add  contained  in  a  vessel  from  which  air  ma^  be  withdrawn,  the 
object  of  this  being  to  fill  the  perf  orations  with  a  fluid  capable  of 
acting  superficially  upon  the  metal,  so  as  to  produce  for  instance  a 
coating  of  lead  sulphate  within  the  perforations. 

6360.  ' '  Telephone  transmitters. "  E.  H.  Johnson.  Dated  Decem- 
ber 7.    2d.    According  to  this  invention  the  inventor  uses  an  electrode 


made  from  a  metal  of  high  specific  resistance,  such  as  tellurium,  boron, 
or  Silicon  in  combination  with  a  diaphragm,  the  primary  wires  of  an 
induction  coil  and  a  cell  of  battery  or  other  source  of  electric  energy, 
which  combination  constitutes  a  telephone  transmitter,  possessing 
certain  important  and  valuable  advantages  over  other  telephone 
transmitters.  The  inventor  has  found  by  experiment  that  when  the 
metal  used  forms  part  of  a  low  resistance  circuit,  a  alight  variation  of 
pressure  between  it  and  an  electrode  of  similar  or  dissimilar  metal 
win  produce  a  corresponding  variation  of  the  reeistanoe  of  the  circuit, 
and  consequently  a  variable  strength  of  electric  energy  sufficient  to 
actuate  the  diaphragm  of  a  telephone  receiver,  and  ttiat  a  variation 
quite  sufficient  for  the  purpose  of  transmission  of  speech  so  as  to  render 
it  distinctly  audible  in  tiie  receiver  majr  be  had  without  producing  an 
actual  break  of  the  circuit  by  a  separation  of  the  electrodes. 

6385.  **  Telephones,  &c."  G.  W.  Fosteb.  Dated  December  9. 
6d.  Consists  of  a  telephone  handle  or  case  furnished  with  an  exterior 
groove  or  recess  for  the  reception  of  a  helix  or  coil,  also  with  a  hole 
for  the  reception  of  a  magnet,  and  two  holes  bored  at  an  angle  for 
the  reception  of  telephone  cords.  Also  of  a  permanent  magnet 
f  ashionea  with  a  screw  cut  head  and  a  fixed  metaUic  screw  cut  adjust- 
ment collar,  whereby  said  magnet  can  be  fixed  and  adjusted  to  its 
proper  position  with  reference  to  the  diaphragm  of  a  telephone. 
Also  of  a  combined  lightning  arrester  and  binding  post  device,  con- 
sisting of  two  or  more  metaflio  pieces  arranged  in  a  ring  sha^  pro- 
vided with  threaded  connections  for  holding  the  contact  points  of 
telephone  cords,  and  suitablv  connected  with  uie  ends  of  the  telephone 
or  other  helix,  said  metamc  pieces  being  fashioned  with  teeth  or 
corrugations  on  their  surfaces  and  placed  near  to  one  another.  Also 
of  a  telephone  constructed  of  two  metallic  plates,  each  fashioned  with 
a  contact  shoulder  for  receiving  a  diaphragm,  and  placed  shoulder  to 
shoulder  for  holding  the  diaphragm  and  forming  an  air  chamber,  said 
diaphragm  being  insulated  from  either  or  both  of  the  plates,  ana  said 
plates  being  provided  with  hinges  and  made  to  form  a  door  or  oover 
to  a  receptacle  for  holding  an  induction  coil  or  other  matters.  The 
plates  being  used  as  conductors  of  electricity  and  to  complete  the 
primary  circuit  of  the  telephone.  Also  of  a  telephone  transmitter 
oonsistmg  of  a  spiral  spring  fastened  to  a  diaphragm  at  one  end  and  a 
pin  at  the  other,  in  combmation  with  a  suitable  electrode  held  in  a 
cap  supported  by  a  pressure  spring,  said  spring  being  attached  to  an 
insulator  by  a  screw  at  one  end  and  to  the  cap  at  the  other  by  a  screw 
nut,  tog^ether  with  a  screw  for  governing  the  pressure  of  the  electrode 
against  the  pin.  LasUv,  of  the  insulator  for  insulating  the  primary 
conducting  wire  from  tne  inner  metallic  plate. 
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SOUTH  AFRICAN  BRUSH  ELECTRIC  LIGHT  AND 
POWER  COMPANY  (LIMITED). 

On  Monday  last  the  first  ordinary  general  meeting  of  the  above 
company  was  held  in  Cazmon  Street  Hotel,  which  was  preceded  by 
an  extraordinary  general  meeting,  held  for  Ihe  purpose  of  confirming 
a  special  resolution  passed  at  a  previous  meeting  of  the  company  on 
June  19th  last.  Cmonel  George  Ooxon,  chairman  of  the  company, 
presided. 

The  secretary,  Mr.  Thomas  J.  Seel,  having  read  the  notice  con- 
vening the  meeting,  the  resolution,  which  was  as  follows,  was  taken 
as  read: — 

**  That  the  articles  of  association  be  altered  in  manner  following, 
that  is  to  say: — 

**  The  following  article  shall  be  substituted  for  article  71,  viz. :  — 

**  71.— The  office  of  director  shall  be  vacated— 
*'  (1)  If  he  become  bankrupt,  or  liquidating  debtor,  or  lunatic, 

or  compound  with  his  creditors. 
'*  (2)  If  ne  ceases  to  hold  the  requisite  share  qualification. 
*<  (3)  If  he  absents  himself  from  the  meetings  of  the  board, 
without  leave  c^  the  bou^,  for  a  period  of  three  consecutive 
months  at  any  time. 

"Any  director  (whether  an  ordinary  director  or  a  managing 
director)  who  otherwise  than  as  a  member  or  director  of  an  incor- 
porated company,  is  concerned  in  or  participates  in  the  profits  of  any 
contract  or  transaction  with  the  company,  or  is  entitled  to  any 
interest  in  any  property  about  to  be  pumiaJsed  or  taken  on  lease  by 
the  company,  snail  at  or  before  the  time  when  such  contract,  pur- 
chase, or  transaction  shall  be  entered  into  or  agreed  to  on  behalf  of 
the  company,  disdose  the  nature  and  extent* of  his  interest  in  any 
such  intended  contraot,  transaction,  or  property,  and  thereupon  a 
memorandum  to  tiiat  effect  shall  be  entered  in  Uie  directors*  minute 
book.  In  default  of  such  disclosure  being  duly  made  when  and  as 
required  (but  not  otherwise)  a  director  shall  be  held  to  be  a  trustee 
for  the  company  to  the  extent  of  any  profit  or  emolument  he  may 
have  or  obtam  under  or  by  reason  of  any  such  contractor  transaction, 
or  by  reason  of  any  such  purchase  or  lease,  and  if  such  director  be 
the  sole  person  interested  m  such  contract  or  transaction,  or  in  the 
property  purchased,  or  taken  on  lease,  the  contract  or  transaction,  or 
purchase,  or  lease  may  be  set  aside  at  the  option  of  the  company. 
A  director  who  is  concerned  in  or  participates  in  the  profits  of  any 
such  contract  or  transaction,  shall  not  vote  in  respect  thereof,  not- 
withstanding that  his  interest  is  merely  that  of  a  member  or  director 
of  an  incorporated  company,  or  that  he  has  duly  declared  his  interest, 
•and  if  he  does  so  vote,  his  vote  shall  not  be  coimted.'* 

The  Chairman  stated  that  the  sole  object  of  the  extraordinary 
meeting  was  to  confirm  the  above  resolution,  and  moved  its  confirm  a* 
tion  in  the  usual  terms. 

Mr.  C.  £.  Atkinson  seconded  the  motion,  which  was  put  to  the 
meeting  and  carried  unanimously. 
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The  Chairmain:  Gentlemen,  that  finiflhes  the  buaineas  of  the 
extraordinary  meeting.  The  second  paragraph  of  your  notice  is  with 
reference  to  the  first  general  meeting  of  the  company  which  I  have 
now  the  honour  to  open.  On  the  last  occasion  wnen  we  met  there 
were  certain  queries  put  to  us — ^rather  prematurely  we  thought,  oon- 
aidering  the  company  was  only  just  started — and  we  intimated  that  on 
this  occasion  we  would  be  more  prepared  and  ready  to  give  any 
information  with  reg^ard  to  the  position,  progress,  operations,  and 
prospects  of  the  company  than  we  were  then  prepared  to  do.  In 
pursuance  of  that  engagement,  I  will,  with  ^our  permission,  read 
you  a  few  notes  which  I  nave  niade  on  the  position  of  our  company, 
because  we  consider  ourselves,  as  representatives  of  the  shareholders 
of  this  company,  as  custodians  of  their  interests,  and  that 
therefore  we  hold  we  ought  to  have  evervthing  in  common 
wiUi  them,  and  to  retain  nouing  from  them  wim  which  they  should 
be  made  acquainted.  Of  course  there  are  certain  matters  with 
regard  to  tenns  of  contracts  that  ytni  will  understand,  as  men  of 
business,  it  would  be  absurd  to  expect  to  be  published;  that 
it  should  not  be  published  to  the  whole  world  any  more 
than  that  any  one  of  you  in  business  would  think  it  wise 
to  publish  his  terms  of  contracts  to  the  world.  But  any 
shareholder  who  wishes  full  information  can  have  access  to 
the  books  at  any  time,  and  Mr.  Seel,  our  secretary,  will  be  always 
glad  to  g^ive  any  information  to  any  shareholder  who  may  wish  for 
it.  This  company  was  registered  on  May  19th  last,  and  it  will  be  no 
doubt  satisfactory  to  you  if  I  say  a  few  words  with  regard  to  its 
position  and  prospects.  The  shareholders  will  remember  that  in 
1881  Messrs.  Blane  and  Macdonald  acquired  from  the  Anglo- 
American  Brush  Electric  Corporation,  Limited,  a  licence  to  use  in 
South  Africa  the  Brush  syston  of  electric  lighting.  They  sent  to 
the  Gape  Mr.  Donald  Macdonald,  now  our  Colonial  manager,  and 
also  purchased  and  forwarded  to  South  Africa  some  engines,  dynamo 
machines,  and  plant.  The  company  acquired  from  them  not  only  the 
concession  for  the  use  of  the  Brush  system,  but  also  the  plant  in  the 
<x)lony  and  in  transit  and  the  benefit  of  the  contracts  under  negotia- 
tions which  had  been  opened  or  were  in  course  of  being  arranged. 
The  shareholders  will  be  aware  that  a  company  starting  new  business 
such  as  ours  wiU  necessarily  have  to  spend  money  in  experiment  and 
in  temporary  installations ;  and  the  negotiations  which  had  made  most 

Erog^ress  at  the  time  of  the  company's  incorporation  related  to  the 
ghting  of  Kimberley.  So  long  ago  as  October  last  our  manager 
reported  that  since  his  arrival  be  had  seen  several  members  of  the 
Town  Council  on  the  subject  of  lighting  the  town,  and  from 
what  had  transpired  there  was  every  prospect  of  securing  a 
good  contract.  From  time  to  time  he  reportcKi  the  prog^ress  made 
in  the  negotiations  for  the  contract,  and  in  January  last  he  re- 
ported that  he  trusted  soon  to  be  able  to  state  that  a  contract  had 
been  secured.  I  give  ^ou,  gentlemen,  merely  extracts  from  his  letters 
bearing  upon  this  pomt,  and  all  the  extracts  that  I  shall  read  are 
simply  those  that  bear  upon  that  point.  The  others  refer  to  the  general 
busmess  of  the  company.  In  Februarv  he  reported  that  experimental 
lights  had  been  started,  that  is,  in  Kiml)erley,  and  that  he  was  pushing 
•on  the  final  arrangements  with  the  council.  On  the  2nd  of  March  he 
reported  that  the  lights  had  been  going  on  steadily,  and  they  had 
given  general  satisfaction,  and  he  goes  on  to  say  that  he  was  nego- 
tiating for  their  permanent  installation,  and  that  the  difficulty — I  beg 
to  call  your  attention  to  this — ^which  stood  in  the  way  of  making  the 
contract  was  that  the  lighting  rate  was  not  to  exceed  Id.  in  &e  £, 
which  was  not  sufficient  to  produce  enough  to  provide  sufficient  re- 
muneration for  installing  and  working  thirty-two  lamps  required  to 
light  the  town.  And  it  is  an  important  fact  that  at  that  meeting 
mn  addition  of  £3,000  was  made  to  the  rates  for  the  purpose  of 
increasing  the  funds  in  hand  for  the  lighting  rate.  That  is,  an 
additional  £3,000  raised  by  the  corporation  with  a  view  to  lighting 
the  town  with  electric  Hght.  The  whole  thing  may  have  to 
be  submitted  again  to  the  ratepayers.  Later  on  in  the  same 
month  Mr.  Macdonald  informed  us  that  a  meeting  of  ratepayers 
would  immediately  be  called,  and  that  he  thought  his  final 
proposal  would  be  accepted.  On  the  11th  of  May,  two  days 
before  the  company  was  registered,  a  teleg^ram  was  received  here ;  it 
ran  as  follows  : — **  Have  made  a  contract  for  Kimberley.*'  It  was, 
therefore,  very  gfratifying  to  the  directors  to  be  able  to  announce  in 
their  prospectus  that  a  telegram  had  been  received ;  that  is,  that  the 
contract  had  been  completed  with  the  Mayor  of  the  town  of  Kim- 
berley  to  light  the  town  with  the  Brush  system  on  tonus  which  the 
directors  believed  would  prove  highly  remunerative.  Our  manage 
oommunicated  to  the  directors  the  rate  of  the  proposed  contract 
as  agreed  to  by  the  Town  Council.  The  directors  did  not  consider  it 
would  be  advisable  in  the  interests  of  the  company  to  make  public  the 
terms  of  this  contract.  But  they  consider  them  satisfactoiy  in  all 
respeoto,  and  negotiations  are  still  going  on  with  every  prospect  of 
ultimato  success.  With  reference  to  uie  Kimberley  contract,  the 
directors  have  to  add  that,  although  it  has  been  approved,  and 
the  resolution  to  seal  it  signed  by  the  Town  Council  a  minority 
of  the  ratepayers  (the  majority  have  voted  in  ite  favour),  interestea 
from  other  motives,  are  still  endeavouring  to  prevent  ite  being  carried 
into  effect,  and  have  g^ne  so  far  as  to  commence  proceeding's  to  restrain 
the  council ;  that  is,  to  restrain  the  Town  CouncU,  in  the  person  of  their 
mayor,  from  signing  the  contract,  on  the  gfround  that  the  corporation, 
as  at  present  constituted,  is  not  a  legfal  body  because  the  voters*  list 
for  the  present  year  has  not  been  nmde  up.  With  reference  to  this 
hitch  our  manager  writes :  **  1  am  in  no  way  anxious  as  to  the 
result ;  but  some  further  del^  will  be  involved,  as  in  all  important 
cases  appeal  is  made  from  the  High  Court  of  Griqualand  West  to  the 
Supreme  Court  of  Cape  Town ;  and  in  the  meantime  the  work  has 
been  proceeded  with.**  New  plant  is  on  the  way,  and  the  work  is 
being  pushed  on  in  order  to  complete  the  contract.  The  directors 
cannot  but  think  that  the  public  feeling  in  Kimberley  will  be  too 
strong  for  the  opposition,  and  that  matters  will  go  forward  presently 
more  smoothly  than  at  present.  Concurrently  with  these  nego- 
tiations our  manager,   to  whose  zeal,  untiring  energy,  and  great 


ability,  we  hope  one  day  to  point  as  the  chief  factor  in  the  success  of 
the  company,  had  been  negotiating  for  the  lighting  of  the  C^ 
Town  dodks,  harbour,  and  rulway  station,  and  has,  we  are  happy  to 
roport,  brought  his  negotiations  to  a  successful  issue.  On  May  2nd  he 
writes  with  reference  to  the  experimental  installation  in  the  Cape  Town 
docks,  the  lamps  have  worked  perfectly  since  I  wrote  on  the  6th  ult., 
and  without  interruption,  <'  and  that  it  was  probable  that  he  would 
be  adced  to  submit  an  estimate  for  lighting  the  outskirto  of  the  town,*' 
where  the  g^  company,  whose  contract  has  been  continued  for  an- 
other vear,  has  refused  to  lay  their  mains,  owing  to  the  small  nomber 
of  lighte  required.  On  May  30  he  wrote : — **  Lighte  in  the  dock  tie 
giving  eveiy  satisfaction,  and  I  have  reason  to  believe  that  they  will 
be  permanently  esteblished."  Further  on  he  adds:  '* Lights  are 
working  well  in  tiie  dock  over  thirteen  hours  per  night,  *°  but  the 
Board  have  vet  come  to  no  decision.  The  engineer  informs  me  that 
the  only  hesitation  on  the  part  of  the  commissioners  is  their  want 
of  perfect  assurance  that  the  Brush  system  is  the  best ;  but  he  has 
been  able  to  satisfy  them  that  it  is  the  cheapest.  That,  I  may  say, 
is  the  government  engrineer,  not  our  representetive ;  and  I  think 
there  is  little  doubt  the  light  will  be  adopted.  He  adds:  *' The  new 
company  should,  I  think,  work  up  incandescent  lighting  for  uses 
whidi  would  open  a  larg^  field  for  lighting  in  all  interior  tewna 
where  gas  is  beyond  reach.  On  the  9th  of  June  he  wrote  that  if  the 
Kimberley  mining  board  did  not  undertake  the  lighting  of  the  mines, 
the  company  will  certainly  light  their  own  works ;  and  that  it  is  from 
this  source  that  he  anticipates  our  chief  business  from  the  fields ;  but 
owing  to  the  extreme  depression  now  prevailing  it  may  take  some 
time  to  develop  this  branch  of  our  business.  Ag^ain  he  writes: 
**  You  will  see  from  the  copy  of  the  Port  Elizabeth  Herald  that 
permission  has  been  obtained  from  the  Town  Council  of  the  town 
to  exhibit  a  set  of  lamps  in  the  streete.  Not  very  long  ag^  the  Port 
Elizabeth  Council  refused  to  have  anything  to  say  to  the  light— I 
suppose  they  like  the  look  of  it.**  In  the  same  letter  he  intimates 
that  he  has  addressed  letters  to  the  Government  and  Table  Bay 
Harbour  Board,  stating  that  it  is  the  intention  of  this  oompaay  to 
esteblish  in  Cape  Town  a  general  electric  business,  and  that  &ey  aie 
prepared  to  enter  into  contracto  for  lighte  at  fixed  rates  per  light  per 
annum,  to  be  worked  by  our  own  men  and  at  our  own  risk.  On  the 
4th  of  this  month  we  received  the  following  satisfactory  telegram, 
which  comes  well  after  these  negotiations  by  our  manager :— *•  Dock 
Railway  ag^reed ;  sail  to-day;**  which  points  to  the  final  condosion 
with  the  dock  and  railway.  **  Sail  to-day  **  means  this :  We  thought 
as  soon  as  our  company  was  formed  that  there  were  a  good  many 
matters  that  could  better  be  discussed  personally  with  our  manager 
— whose  very  extensive  experience  and  knowledge  of  all  the  fields  of 
future  operations  in  the  Cape  are  quite  of  exceptional  value — that 
his  presence  here  would  be  more  satisfactory  and  would  enable  us  to 
see  our  bearings  a  little  better.  Our  manager  spoke  in  one  of  the 
letters  which  I  have  read  of  the  necessity  of  incandescent  lighting. 
I  refer  back  to  that  to  explain  this  telegram,  because,  wiUi 
reference  to  the  extract  of  the  letter  of  May  23rd,  prior  to 
the  formation  of  this  company,  Mr.  Alexander  Macdonald, 
of  Blane,  Macdonald,  and  Company,  had  been  granted  the 
refusal  of  the  patente  for  South  Africa  held  by  the  Electric 
Storage  and  Force  Company  —  the  Sellon-Volckmar  accumu- 
lator— on  exceptionally  favourable  terms.  I  may  add,  what  may 
not  be  generally  known,  that  we  majr  now  say  the  Sellon-Volckmar 
and  Faure  accumulator,  because  this  company  has  absorbed  the 
patente  of  Mr.  Faure  as  well  as  the  well-known  patente  of  Sellon 
and  Yolckmar.  In  fact,  they  cover  now  all  the  patente  that  can  be 
applicable  to  what  we  may  look  upon  as  the  g^undwork  of  all 
future  electrical  operations.  Our  agent  alludea  to  the  qnastion 
of  lighting  solely ;  but  I  need  not  tell  you  that  the  f aciUties  for 
lighting  g^ven  by  this  valuable  accumulator  are  only  a  small  part 
—certainly  only  a  part — of  the  immense  power  and  advantages 
we  shall  possess  by  holding  this  patent,  in  uie  matter  of  tramcan 
and  force  for  machinery,  in  fact,  force  as  well  as  light.  The 
directors  were  enabled,  through  the  gjood  offices  of  Mr.  Alexander  Mac- 
donald, to  open  negotiations  with  the  Electric  Storage  Company, 
which  resulted  in  acquiring  these  patente  on  the  same  favourable  terms. 
They  are  exceptionally  favourable,  and  we  are  very  fortunate  to  be  in 
the  position  to  be  able  to  teU  vou  that  we  are,  in  so  far  as  that  goes, 
holders  of  exclusive  righte  of  the  Brush  system  and  of  the  Sellon- 
Volckmar  accumulator  system,  and  so  far,  are  masters  of  the  situa- 
tion. One  matter  in  the  course  of  ordinary  business,  and  the  only  one 
that  caUs  for  our  attention,  is  the  confirmation  of  the  appointment  of 
Messrs.  Deloitte  and  Dever  as  auditors  of  the  company,  which,  there- 
fore, I  beg  to  propose. 

Mr.  Lloyd  seconded  the  motion,  which  was  carried  unanimously. 

The  Chairman :  That  completes  then  our  business  at  this  meetug, 
and  I  am  very  much  obligped  for  your  attendance. 

In  reply  to  a  shareholder,  who  asked  whether  it  was  the  intention 
of  the  company  to  apply  for  a  Stock  Exchange  quotation, 

The  Chairman  said  they  had  applied.  They  could  not  possibly  get 
a  quotetion  till  this  clause  of  the  Articles  of  Association  were  altered, 
and  it  was  in  order  to  qualify  them  for  this  quotetion  that  tn 
extraordinary  meeting  had  been  called  to-day. 

On  the  motion  of  Mr.  Edmund  Homsby,  seconded  by  Mr.  Dickson, 
a  vote  of  thanks  to  the  Chairman  was  carried  by  acclamation,  to 
which  the  Chairman  briefly  responded,  and  the  proceedings  ter- 
minated. 


THE    ELECTRIC     LIGHT    AND    POWER 
GENERATOR  COMPANY,  LIMITED. 

Aw  extraordinary  general  meeting  of  the  shareholders  of  the  above 
oompany  was  held  on  Friday,  the  14th  inst.,  at  the  company* s  offices, 
47,  Cannon  Street,  Admiral  E.  A.  Inglefield  presiding. 

The  secretory,  Mr.  F.  H.  Landon,  read  the  notice  convening  the 
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meetiiig',  which  stated  that  the  jmipoee  of  the  meeting  yms  to  confirm 
the  following  special  resolution  which  was  dul7  passed  at  an  extraor- 
dinary general  meeting  of  the  members  of  the  company  held  on  the 
27th  oltimo :  '*  That  %e  name  of  the  company  bo  changed  to  *  The 
Maxim  -Weston  Electric  Company,  Limited.'  " 

The  Chairman  said :  That,  gentlemen,  is  all  the  business  before  ns 
to-day.  Some  little  misapprehension,  however,  has  arisen  with 
regard  to  a  paragraph,  as  printed,  of  ,my  speech  at  the  general  meet- 
ing of  the  company,  and  I  think  this  a  favourable  opportonity — I 
won't  say  of  ijualifyin^,  but  of  explaixung  what  I  then  said.  I  told 
you  we  were  m  negotiation  for  selling  concessions  to  a  very  large 
amount,  that  we  were  also  engaged  about  some  very  favourable  con- 
tracts which  we  were  very  hopeful  would  yield  larve  profits.  I  should 
like  to  qualify  it  by  saying  that  it  should  be  stated  that  the  contracts 
are  not  quite  independent  in  themselves ;  they  wefe  dependent  upon 
one  of  the  concessions  in  prog^ress  of  negfotiation,  T^oh  he  had 
previously  mentioned.  If  the  contracts,  as  well  as  the  concessions, 
were  completed,  the  contracts  would  be  made  over  to  the  oon- 
oesfiionaires  under  certain  terms.  If  the  concession  were  not 
carried  out  and  the  contracts  were,  the  latter  would  be  worked 
by  this  company  on  profitable  terms.  I  think  this  misunder- 
standing it  is  desirable  to  correct.  It  is  no  actual  alteration  of 
the  facts — but  it  must  be  understood  that  the  contracts  must  be 
looked  to  first  and  the  concessions  afterwards ;  for  if  none  of  the 
conoesnons  were  carried  the  contracts  could  be  worked,  though,  of 
course,  in  one  case  the  profits  of  the  company  would  be  larger  than 
in  the  other. 

Mr.  Russell  asked  what  proceedings  would  be  taken  to  make  it 
dear  that  under  the  new  name  the  company  would  still  be  the  same  ? 

The  Chairman  said  that  in  contracts,  and  so  on,  the  new  name 
would  be  employed  with  the  old  name  in  brackets,  so  that  there 
might  be  no  misunderstanding.  They  required,  he  might  add,  per- 
mission from  the  Board  of  Trade  bdx>re  the  sluires  could  be  issued 
under  the  new  title.  They  expected  that  to  be  done  within  a  fort- 
night. The  Chairman,  continuing,  stated  that  thev  had  at  the 
Beading  show,  which  was  then  taking  place,  an  exhibition  of  their 
system,  which  was  visited  by  20,000  people.  He  might  also  read  to 
the  meeting,from  a  paper  read  by  Mr.  Sugg  before  the  Gas  Institute 
in  June  last,  the  following  comparison  of  lights  from  tests  made : — 
Jablochkoff  system,  114  candles;  Brush,  667;  Weston,  1,466. 
To  this  latter  figure  the  author  added,  **  This  is  the  most  powerful 
light  I  have  yet  tested. ' ' 

Colonel  Gilbey  said  that  statements  had  been  made  that  the  Brush 
was  i^  cheapest  system,  but  when  they  took  into  consideration  the 
fact  that  this  company's  system  supplied  such  a  much  gfreater 
illuminating  power,  they  could  claim  economy  as  well  as  efficiency. 
He  believed  that  wherever  their  lights  were  shown  they  extinguished 
everything  else. 

The  Chairman  said  that  that  was  all  their  business.  He  might 
just  add  that  companies  such  as  theirs  were  not  to  be  judged  by  the 
market  price  of  uie  shares.  With  tdi  these  mushroom  companies — 
for  he  could  not  but  think  that  many  of  them  were  mushroom  com- 
panies— starting  up  around  them,  lie  could  easily  understand  that 
people  were  a  little  perplexed  as  to  what  was  to  be  the  light  of  the 
future.  ^  He  thought  that  their  light  would  stand  Uie  test  of  any 
comparison.  At  Keadlng,  where  their  exhibition  took  place,  he 
believed  that  another  company's  exhibits — he  would  not  mention  its 
luune — were  quite  thrown  mto  the  shade  by  the  Weston  lights. 

In  reply  to  Mr.  Griffiths,  the  Chairman  said  that  the  new  title 
wo^d  be  impressed  in  the  articles  of  association,  and  upon  their 
pnjBpectuses  wherever  their  name  occurred. 

A  vote  of  thanks  to  the  Chairman  was  moved  by  Mr.  G.  Russell, 
seconded  by  Mr.  Griffiths,  and  carried  unanimously,  and  the  pro- 
ceedings then  terminated. 


ANGLO-AMERICAN    BRUSH     ELECTRIC    LIGHT 
AND  POWER  COMPANY  (LIMITED). 

A  SFBCIAL  meeting  of  the  above  company  was  held  on  Tuesday  last  in 
the  City  Terminos  Hotel,  Cannon  Street,  Sir  Henry  Tvler,  M.P., 
chairman  of  the  company,  presiding.  The  secretary  read  the  notice 
convening  the  meeting,  which  stated  that  the  following  resolution 
would  be  proposed:  "That  the  85th  of  the  Articles  of  Association  be 
repealed,  uid  that  in  lieu  thereof  the  following  be  henceforth  the  86th 
of  such  articles : — *  86.  The  directors  may,  from  time  to  time,  erf  their 
own  authority,  pay  to  the  members  in  proportion  to  the  amounts  paid 
up,  or  credited  as  paid  up,  on  the  shares  held  by  them  respectively, 
such  bonus  and  such  interim  dividends  as  in  the  judgment  of  the 
directors  the  position  of  the  corporation  justifies.' '' 

The  Chairman  said :  We  have  asked  you,  gentlemen,  to  be  good 
enough  to  meet  us  here  to-day  in  order  to  get  us  out  of  a  UtUe 
difficulty.  That  difficulty  is  rather  a  serious  one,  and,  as  far  as  I  am 
aware,  it  is  an  unprecedented  one.  But  the  fact  is  we  have  a  good 
deal  of  money  now,  and  we  wish  to  distribute  it  amongst  you,  and 
we  are  unfortunately  precluded  by  our  articles  of  association  from  so 
distributing  it.  Now  these  articles  of  association  are,  of  course,  our 
law ;  we  are  entirely  bound  by  them,  and,  it  is  only  on  our  personal 
reeponsbility  that  we  can  depart  from  them.  The  amount  we  wish 
to  distribute  amongst  3rou  we  have  arrived  at  this  morning  after 
looking  through  all  the  figures  of  the  company,  so  far  as  we  are  able 
to  make  them  out  at  the  present  time.  You  are  aware  that  under 
the  9 1st  article,  on  page  29  of  the  Articles  of  Association,  the  true 
financial  statement  of  the  corporation  and  g^ieral  balance-sheet  are 
to  be  made  out  as  on  the  31  st  becember,  so  far  as  the  business  of  the 
corporation  will  admit,  and  should  be  laid  before  each  ordinary 
general  meeting  after  the  first  general  ofieeting.  So  far,  you  see,  we 
can  only  make  our  accounts  and  have  our  ormnary  general  meeting 
onoe  a  year.  We  have  not  thought  it  at  all  worth  whue  to  go  through 


the  process  of  taking  stock,  as  we  would  have  to  do  in  making  up  our 
accounts  at  the  end  of  each  year,  but  we  have  prepared  a  rough 
balance-sheet  to  satisfy  ourselves  as  to  the  amount  which  it  is  desir* 
able  to  distribute,  if  3rou  are  good  enough  to  give  us  permission  to  do 
so,  and  in  that  way  we  have  arrived  at  the  sum  of  £246,000  that  we 
have  to  pay  to  you  whenever  you  like  to  receive  it,  and  we  propose, 
with  your  permission,  that  it  shall  be  paid  to  you  in  the  midme  of 
August.  In  order  to  do  that  we  must  alter  Article  86  of  the  Artiolee 
of  Association  which  says,  ''That  the  directors  may  on  their  own 
authority  onoe  in  everr  year  pay  to  the  members  a  sum  on 
account  of  the  dividends  not  exceeding  a  rate  of  10  per  cent, 
on  their  respective  shares."  It  is  quite  clear  that  the  legal  g^tle- 
man  who  drew  that  artide,  as  well  as  the  directors  who  sit  before 
^ou,  had  no  idea  when  this  COTOipany  was  incorporated  what  succesa 
it  was  likely  to  meet  with.  (Hear,  hear.)  And  therefore  we  were 
precluded  by  that,  and  we  precluded  ourselves,  from  paying  more  in 
the  way  of  interim  dividends  than  10  per  cent,  per  annum  on  the 
respective  shares.  That  I  take  to  be  the  meaning  of  this  clause. 
Having,  as  you  will  see,  the  sum  of  £246,000  to  distribute  at  present 
amongst  you — and  that,  I  may  say,  is  entirely  out  of  the  profite  in 
this  undertaking — we  are  obliged  to  ask  you  to  allow  us  to  alter  this 
article  of  association,  and  we  have  done  so,  merely  repeating  what 
was  said  in  the  previous  article,  that  the  entire  net  profite  of  the 
corporation  shall  belong  to  the  holders  of  the  shares  of  the  corpo- 
ration— I  think  you  will  admit  that  this  is  sound  doctrine  — and  shall  be 
divided  among  all  the  shares  of  the  capital  of  the  corporation  for  the 
time  being  issued  and  fully  paid  up,  or  deemed  and  taken  as  fully 
paid  up;  and  in  case  of  any  of  the  shares  not  being  fully  paid 
up,  then  in  respect  to  such  shares  in  proportion  to  the  amount  of  all 
calls  then  paid  on  such  shares.  Now,  you  will  see  in  the  resolution 
we  have  put  before  you  to-day  and  in  the  individual  article  which 
we  propose  to  alter,  we  have  carried  out  the  proposal  as  prescribed 
in  the  84th  article  which  I  have  just  read  to  you,  and  there- 
fore our  resolution  to-day  is  ''that  the  directors  may  from  time 
to  time,  on  their  ovm  authority,  pay  to  the  directors  in  proportion  to 
the  amounte  paid  up  or  credited  to  be  paid  up  " — ^the  very  words  of 
the  previous  article — "  on  the  shares  held  by^  tnem  respectively,  such 
bonuses  and  such  interim  dividends  as  in  the  Judgment  of  the  directors 
the  position  of  the  corporation  justifies."  We  consider  after  having 
looked  through  the  fig^ures  this  morning  that  our  position  justifies 
our  dividing  amongst  you  this  sum  of  £246,000,  and  we  therefore 
recommend  you  to  pass  this  resolution  in  order  to  enable  us  to  dis- 
tribute it  amonffst  you  about  the  middle  of  August.  I  beg  to  move 
the  resolution  I  nave  just  read. 

'Mr.  Sellon  said:  C^Uemen,  I  beg  to  second  the  resolution 
which  our  chairman  has  so  well  put  before  you.  He  has  fully  ex- 
Ii^ained  to  you  the  reasons  which  make  it  desirable  that  this  resolu- 
tion should  be  carried,  and  therefore  it  is  quite  unnecessary  that  I 
should  amplify  upon  those  reasons.  I  simply  beg  to  second  the 
resolution,  and  I  hope  it  will  be  your  pleasure  to  accept  it. 

Mr.  Isaac  said  tiiat  if  he  understood  rightly,  the  money  which  it 
was  proposed  to  divide  amongst  the  shareholders  as  a  bonus  had 
arisen  from  the  sale  of  licences  which  had  been  given  to  other  com- 
panies. He  would  suggest  that  instead  of  distributing  the  money  as 
Donus  it  should  be  put  to  account  as  capital.  That  would  make  no 
difference  as  to  the  amount  to  be  divided,  but  it  would  as  to  the 
nature  of  the  payment  itself.  He  did  not  think  but  that  the  fuUy 
paid  up  shares,  and  those  in  which  only  £4  had  been  paid  up,  would 
eventually  become  of  ^e  same  value,  and  that  they  would  be  able  to 
divide  their  dividends  without  the  use  of  any  capital  at  all.  But  if 
they  divided  this  money  as  a  bonus,  the  fully  paid  up  shares  and 
those  on  which  £4  had  been  paid  up  would  remain  always  at  the 
same  relative  value.  He  would,  therefore,  propose  that  the  money 
proposed  to  be  distributed  as  a  bonus  should  be  distributed  pro  raid 
on  capital. 

The  Chairman  :  Doyou  move  that,  because  that  is  hardly  in  order 
as  an  amendment  F  This  is  merely  a  proposition  for  the  rejection  of 
certain  words  in  the  Articles  of  Association  and  the  substitution  of 
others.    I  have  not  asked  liberty  to  divide  any  money  at  all. 

Mr.  Isaac  said  he  would  put  it  in  this  form :  "  That  the  proposed 
resolution  be  modified  to  this  extent,  '  The  directors  may  from  time 
to  time,  of  their  own  authority,  pay  to  the  members,  in  proportion  to 
the  amounte  paid  up  or  credited  as  paid  up  on  the  shares  held  by  them 
respectively,  such  return  of  capital  (instead  of  "  such  bonus  and  such 
interim  dividends")  as  in  the  judgment  of  the  directors  the  position 
of  the  corporation  justifies.'  " 

Mr.  Abbott  said  that  as  no  one  had  risen  to  second  the  amendment 
it  was  a  true  estimate  of  the  opinion  of  this  meeting  to  say  that  they 
quite  agfreed  with  the  resolution  proposed.  He  himself  quite  agreed 
with  the  proposal  of  the  Board  for  mis  reason,  that  the  mover  of  the 
amendment  was  under  a  decidedly  wrong  impression  in  supposing 
that  this  company  parted  with  any  valu^le  portion  of  its  property 
through  having  granted  licences  or  concessions  either  in  any  part  of 
this  country  or  abroad.  In  these  concessions — ^he  should  be  glad  to 
be  correctea  if  he  was  wrong — all  that  they  had  parted  with  was  the 
licence  to  develop  the  Brush  system  in  various  parte  of  Europe.  At 
the  same  time  they  formed  a  very  valuable  adjunct,  seeing  that 
the  company  manufactured  all  the  material  which  these 
subsidiary  companies  employed,  and  they  had  therefore  in 
them  a  very  valuable  outlet  for  the  commodity  in  which  they  dealt 
without  any  increase  in  their  capital.  So  far  as  he  understood  it  they 
were  establishing  really  a  goodwill  on  a  going  business,  and  a 
profitable  good^nll  which  would  rather  increase  the  value  of  the 
capital  which  remained ;  but  in  order  to  still  further  increase  it, 
it  was  desirable  to  have  as  large  an  addition  to  the  reserve  fund  as 
possible.  This  alone  would  give  them  the  command  of  the  market 
among  the  electric  light  companies.  He  looked  with  very  consider- 
able jealousy  on  a  proposal  tnat  the  capital  already  subscribed  should 
be  retumea,  when  it  was  in  this  company  so  very  profitebly 
employed.  It  had  been  the  fashion  of  various  companies  from  time 
to  time  and  at  periods  of  great  prosperity,  to  reduce  thoir  capital. 
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It  waft  done  in  the  case  of  the  Telegraph  Constmotion  Company,  a 
farouiite  company  with  him  at  the  time.  When  a  large  sum  of 
money  waa  made,  the  directors  wisely  said,  **  This  is  exceptional ;" 
and  they  wrote  down  their  plant,  machinery,  and  ffoodwiU---'ldt  them 
mark  that ;  and  returned  that  money  to  the  extent  of  £8  a  share  to  the 
proprietors.  But  it  seemed  to  him,  that  in  the  case  of  this  company 
exactly  the  reyerse  had  taken  place.  They  had  gr>t  an  increase  in  the 
ralue  of  that  goodwill,  and  therefore  in  common  sense  they  could  not 
posoihly  write  it  down.  He  therefore  trusted  that  they  would  not  be 
led  away  by  such  proposals  as  that  made  by  the  proprietary  to«day. 
He  commended  the  board  for  dividing  £245,000  amongst  the  share- 
holders, presuming  before  they  arrived  at  the  figure  that  they  had 
taken  good  care  to  make  ample  provision  for  the  future,  to  write  down 
the  goodwill  of  the  business,  or  rather  the  patent  rights  and 
the  machinery,  and  so  on,  which  were  alwa^  deteriorating ;  but  cer- 
tainly there  could  be  no  justification  for  writing  down  the  goodwill  of 
a  business  which  seemed  to  be  steadily  on  the  increase. 

l£r.  Stewart  inquired  whether  the  directors  were  justified  in 
allowing  a  portion  of  the  proprietors  to  pay  the  sum  of  £10  without 
giving  the  same  option  to  all  the  proprietors,  a  g^reat  number  of 
whom  were  only  called  upon  -to  pay  £4.  If  the  answer  was  that 
there  was  no  distinct  justification  for  the  step,  he  had  an  amendment 
to  the  original  resolution  to  propose. 

The  Chairman :  May  I  ask  wnether  the  speaker  is  an  original  pro- 
prietor, or  not?  because  if  he  is,  he  would  Imow  the  facts  of  the  case. 
When  we  started  this  company  in  the  first  instance,  nobody  believed 
in  its  success,  and  not  many  were  much  inclined  to  put  money  into 
it  at  all;  and  when  we  issued  the  prospectus  and  asked  for  our 
coital  we  had  some  difficulty  in  getting  what  we  wanted,  and  we 
did  then  invite  all  proprietors  to  pay  up  m  full.  We  not  only  g^ve 
them  the  opportumty,  but  made  the  request  to  do  so,  and  urged  upon 
them  to  do  it.  Therefore  every  proprietor  had  then  the  opportunity 
of  paying  up  his  shares  in  full.  But  I  should  like  to  teU  you  the 
whole  story.  Some  proprietors,  believing  in  the  success  of  this  com- 
pany, did  so,  and  they  held  now  £10  paid  up  shares.  Then,  again, 
one  gentleman  in  particular,  I  remember,  came  to  the  secretary 
having  shares  on  which  £4  had  been  paid,  and  thinking  that  they 
would  go  to  a  premium,  was  anxious  to  give  a  little  more.  We  had 
got  at  the  time  money  we  called  for,  but  that  one  gentleman  sent  to 
our  former  secretary  who,  under  some  misunderstanding,  allowed 
him,  after  the  shares  were  at  a  premium  to  go  on  paying  up.  That 
came  before  the  directors.  They  were  obli^ped  to  honour  the  eng^ag^- 
ment  of  their  secretary,  but  finding  what  had  been  dona,  they  put  a 
stop  to  the  operation,  and  nobody  after  that  was  allowed  to  pay  up 
BO  as  to  make  his  £4  into  £10  paid  up  shares.  These  are  the  exact 
facts  of  the  case. 

Mr.  Brooksbank  said  that  the  gentleman  who  proposed  the  amend- 
ment  was  quite  out  of  order,  because  the  Board  had  not  thepower  to 
reduce  capital.  It  was  ultra  vires  ;  they  could  not  do  it.  He  rose  to 
ask  wheth^  it  was  their  intention  to  pay  this  bonus  in  a  larger  pro- 
portion to  those  gentlemen  who  had  fully  paid  up  shares  than  to  those 
who  had  only  paid  £4  on  their  shares.  It  might  not  have  been  con- 
venient  for  many  gentlemen  to  pay  up  the  money  at  the  time 
the  appeal  from  tne  Board  was  issued,  and  he  thought  it  would  be  a 
case  of  great  hardship  if  their  case  was  not  taken  into  consideration. 
Surely  Qaej  would  never  propose  to  g^ve  a  bonus  of  £10  to  those  who 
had  paid  their  £10  on  the  shares,  and  only  £4  to  those  who  had  paid 
only  £4.  Were  they  going  to  perpetuate  that  ?  He  would  put  it  to 
the  sense  of  fairness  on^e  part  of  the  Board.  It  was  under  excep- 
tional circumstances  those  £10  shares  became  so  much  more  valuabfe, 
under  droumstances  which  none  could  foresee.  He  left  it  confidently 
in  tiie  hands  of  the  Board,  feeling  sure  that  strict  justice  would  be 
done  to  the  large  body  of  the  shareholders. 

Mr.  Henry  Maudsley  would  like,  if  the  chairman  would  inform 
the  shareholders,  to  know  what  amount  was  placed  to  the  reserve 
fund  of  this  company. 

The  Chairman :  Before  coming  into  this  room  I  told  you  we  went 
into  certain  fig^ures.  Our  object  was  not  only  to  see  what  amount 
we  could  offer  for  distribution,  but  also  what  was  left  to  represent 
the  capital  and  the  assets  of  the  company,  and  in  doing  so  we  found 
there  was  a  very  large  marg^  indeed  representing  the  paid-up 
capital,  and  we  ascertained  what  we  had  in  hand  and  what  we  should 
retain  after  distributing  this  £245,000.  We  did  so  not  so  much  on 
your  aocoimt  as  on  ours,  because  we  said  to  ourselves,  **  We  are  not 
going  to  incur  any  liability  in  thiB  matter.*'  In  asking  the  share- 
holders to  receive  what  we  had  to  divide  as  profits,  we  retam  not  only  a 
large  reserve  fund,  but  a  larg^  marg^  beyond  it.  That  is  the  position 
in  which  we  come  before  you.  With  regard  to  what  Mr. 
Brooksbank  said,  it  is  hardly  an  accidental  circumstance  whether 
a  man  subscribes  £4  or  £10 '  (hear,  hear^.  It  may  depend  upon 
the  accident   of   how  much    money  he  nas   at   that   moment  to 

rit  into  the  company,  but  that  is  the  only  accidental  part  about  it. 
think  it  was  with  g^ivat  deliberation  that  the  gentlemen  would  sub- 
scribe either  £10  or  £4,  as  they  thought  prox)er,  when  they  were  first 
offered  the  option  of  subscribing  either  the  one  or  the  other.  It  is 
our  desire  to  do  even  justice  to  everybody.  I  should  be  sorry  to 
wrong  any  man.  One  or  two  gentlemen  representing  holders  of 
the  £4  paid  shares  have  spoken  very  nicely  tiieir  opinions,  but  we 
have  heard  nothing  from  the  £10  paid  shareholders  ;  for  this  reason  I 
think  that  there  is  no  proposal  before  us  which  would  do  them  any 
injustice  ;  I  am  quite  sure,  however,  that  if  we  gave  the  holders  of 
the  £4  paid  shares  a  part  of  this  distribution  in  a  larger  proportion 
than  thc^  had  subscribed,  we  should  have  a  tremendous  outcry  from 
the  £10  holders ;  .the  only  thing  we  could  do  was  to  alter  the  articles 
of  association.  Article  4  says  distinetly  that  the  entire  net  profits  of 
the  corporation  should  belong  to  t^e  holders  of  the  shares  of  the  cor- 
poration for  the  rime  being  issued,  or  fully  paid  up,  or  deemed 
and  taken  as  fully  paid  up,  and  in  respect  of  su^  shares  in  proper-  - 
tion  to  the  amount  of  all  calls  then  paid  on  such  shares.  Ox  course 
these  articles  were  not  drawn  up  with  a  view  of  this  latter  state  of 
things,  the  gentlemen  who  drew  thtm  up  never  contemplated  what 


has  since  happened.  But  here  are  the  articles  by  which  we  are 
bound.  We  have  no  choice  in  the  matter.  We  cannot  offer  a  certain 
sum  to  the  £10  holders  and  another  to  the  £4,  but  we  must  pay  every 
holder  in  proportion,  and  that  really  seems  common  sense,  on  the 
face  of  it,  especially  when  everybody  had  the  option  to  begin  with  of 
subscribing  either  £10  or  £4.  Therefore,  since  the  amendment  has 
not  been  seconded,  I  shall  ask  you  to  pass  the  resolution  unanimoualy. 

Mr.  Isaac  would  wish  it  to  be  distinctly  understood  that  he  had 
never  suggested  that  the  larger  proportion  of  the  division  ^ould  bo 
given  to  the  £4  paid  shareholders  than  to  the  £10.  He  would  not 
like  it  to  go  forth  that  he  had  done  an^hing  so  unjust. 

The  Chairman  said  ho  had  done  it  in  an  indirect  manner.  He 
would  now  put  the  resolution.  He  might  mention  that  he  had  a 
large  amount  of  proxie  s,  but  he  was  quite  sure  it  would  not  be  neces- 
sary to  use  them.^ 

Mr.  Brooksbank :  I  have  not  had  a  satisfactory 

The  Chairman :  Tou  are  quite  out  of  order,  sir. 

Mr.  Brooksbank :  Then  if  I  ca  nnot  obtain  information  I  shall  feel 
it  my  duty  te  demand  a  poU. 

The  Chairman  then  put  the  resolut  ion  to*  the  meeting  and  declared 
it  carried  with  two  dissentients. 

Mr.  Brooksbank :  You  have  not  proved  the  articles  of  association 
infallible,  because  you  have  moved  an  amendment  te  them.  I  ooa- 
tendthat  it  is  most  grossly  unjust— (hisses) — that  those  gentlemen 
who  have  paid  £10  simply  snould  have  a  larger  share  of  the  dividend 
than  the  other  shareholders. 

The  Chairman :  That  closes  the  business  of  the  meeting. 

On  the  motion  of  Mr.  Maudsley  the  usual  vote  of  thanks  to  the 
chairman  was  Carried  unanimously,  to  which  ths  chairman  briefly  re- 
sponded, and  the  proceedings  terminated. 


THE  CUBA  SUBMARINE  TELEaRAPH 
COMPANY,  LIMITED. 

On  Wednesday,  at  the  company's  offices,  61,  Old  Broad  Street,  the 
twenty-second  ordinary  general  meeting  of  the  above  company  was 
held,  Mr.  Thomas  Hughes,  Q.C.,  Chairman  of  the  company,  pre- 
sidiiig. 

After  the  notice  conveni  n  g  the  meeting  had  been  read  by  the  aeere- 
tary,  Mr.  James  Scott, 

The  Chairman  said:  Next  comes  the  report  and  acoounts,  and 
I  suppose  you  will,  as  usual,  take  themasread*  So  I  will  at  once  move 
that  the  report  and  accounts  as  submitted  to  you  be  read  and  adopted. 
The  shareholders  will  have  seen  from  the  report  that  the  half-year 
has  been  the  most  successful  that  the  company  has  ever  seen  Binoe 
its  establishment.  It  will  be,  no  doubt,  satisfactory  to  them,  as 
it  has  been  to  the  board.  The  traffic  receipts,  which  is  the  best  test, 
as  compared  with  the  traffic  receipts  for  the  corresponding  half-year 
of  1881,  show  an  increase  of  £3,000,  or  very  nearly  so.  Now,  in 
respect  to  the  distribution,  the  aluu»holders  will  see  that  again 
the  board  have  thought  it  wise  to  carry  a  very  considerable  sum 
to  the  reserve  fund.  They  are  all  aware — the  shareholders  who  hare 
attended  these  meetings — that  this  has  been  the  policy  of  the  board 
Arom  the  very  commencement  of  the  company,  and  that  the  board 
will  not  feel  themselves  in  a  thoroughly  satisfactory  condition, 
until  the  reserve  fund  reaches  £50,000.  They  will  be  pleased 
to  see  that  that  amount  is  being  very  nearly  reached,  for  the 
reserve  fund  now  stands  at  £47,000.  Then  the  shareholdess  will 
concur  with  the  board  in  thinking  that  under  the  ciroumstanoos 
the  dividend  on  the  ordinary  shares  might  be  increased  to  8 
per  cent,  (hear,  hear),  and  that  is  the  recommendation  which 
we  shall  lay  before  you  for  your  assent.  I  do  not  think  there 
is  any  other  subject  upon  wmoh  I  need  trouble  the  ahareholdera 
further.  They  wiU  have  seen  by  the  accounts  that  the  expenses  axe 
practically  the  same,  in  fact,  some  £200  less  than  in  the  oorrespond- 
mg  period  of  last  year,  although  the  business  of  the  company  hae 
increased  so  largely.  With  respect  to  the  question  of  the  dispute  with 
the  Spanish  Ghovemment  tiie  shareholders  will  see  that  everything- 
has  been  done  to  bring  that  to  a  conclusion,  and  we  trust  that  the 
result  of  the  appeal  wi&  be  to  put  us  in  a  position  of  getting  a  return 
of  that  fund.  This  meeting  will  presentiy  be  converted  into  an 
extraordinary  meeting,  generally  to  deal  with  the  question  of 
auditors.  Without  trespassing  upon  your  time  any  further,  I  will 
move  that  the  report  and  accounts  be  received  and  adopted. 

Mr.  A.  F.  Low :  I  beg  to  second  that. 

Mr.  Thos.  Qreenwood :  I  think  we  should  recognise  our  improved 
position  more  fully  than  you,  in  your  modesty,  Mr.  Chairman,  h^ve 
been  good  enough  to  put  it.  I  think  we  should  congratulato  the 
board  upon  their  successful  management  and  ourselves  upon  our 
improved  position,  resulting  from  that  management.  We  are  now  in 
a  bettor  position,  so  far  as  I  am  aware,  than  we  ever  were  before. 
The  proprietors  may  probably  put  figures  together  for  themselves, 
but  I  can  state  that  the  earnings  for  the  half-year  have  been  15  per 
cent,  per  annum.  We  pay  8  per  cent,  on  the  ordinary  shares ;  have 
added  £1,700  to  our  balance;  £3,950  to  our  reserve  fund,  equal 
to  7  per  cent.;  (md  during  the  half-year  we  have  earned  and 
paid  what  is  equal  on  the  whole  year  to  7  per  cent.,  and  we 
have  carried  forward  another  2  per  cent,  for  thd  half-year,  equal  to 
one  per  cent,  for  the  year,  besides  adding  to  our  reserve  fui»i  £7,000, 
whidi  stood  at  the  beginning  of  the  year  £iO,000,  and  at  the  end 
£47,000,  which  is  e^ual  to  a  30th  pa^  of  the  whole  capital  of  the 
company.  This  satisfactory  condition  is  not  to^  be  exceeded  by  any 
telegraph  company  in  existence.  The  only  thing  that  haa  struck 
me  as  singular  is  that  the  company  should  still  be  burdened  by  that 
10  per  cent,  per  annum  upon  preference  shares.  I  do  not  com^ain 
of  the  terms  upon  which  those  shares  were  issued.  ^  But  now  we  nave 
improved  our  position  so  much,  and  are  in  addition  to  all  I  have 
stated,  practically  purchasing  a  new  cable  out  of  revenue^  I  think 
the  time  has  arrived  when  we  &onld  consider  whether  it  is  not  poaatble 
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to  place  onrselvea  in  a  better  pomtion  with  regard  to  preference 
shares.  I  think  it  woold  be  worth  while  to  consider  the  issue  of 
£100,000  of  6  per  cent,  preference  capital  In  £10  shares,  and  that 
those  shares  should  be  convertible  into  ordinary  shares,  within  a 
limited  period  at  option  of  fche  holders,  and  failing  that  they  should  be 
redeemable  by  the  company  at  par,;  that  for  every  share  held  by  the 
preference  shareholders  they  should  be  entitled  to  one  ordinary 
flhar*  in  the  company,  and  a  bonus  in  cash.  Another  mode  would 
bo  to  authorise  the  board  to  invest  some  of  our  reserve  in  the  purchase 
of  preference  shares  when  the  market  is  suitable. 

Mr.  Newton  asked  whether  there  was  any  prospect  of  a  communi- 
cation with  the  Western  Brazilian,  so  as  toincrease  their  connection 
with  Cuba ;  and  he  would  also  like  to  know  wheUier  the  board  had 
any  information  as  to  the  threatened  competition  by  Mr.  Jay- Gould. 
With  leference  to  the  issue  of  capital  to  take  the  place  of  tiie  existing 
10  per  cent,  preference,  he  did  not  think  it  possible  to  alter  the  con- 
ditions of  that  issue.  Mr.  Greenwood  had  thrown  out  the  idea  that 
they  could  use  the  capital  to  purchase.  They  could  not  do  that.  The 
Oourt  of  Chancery  would  not  sanction  that.  For  his  own  part,  he 
always  had  a  grievance  agfainst  the  company,  for  when  they  received 
notice  in  half -penny  wrappers  they  were  put  on  one  side,  whereas  if 
under  apenny  stamp  would  be  taken  notice  of. 

The  Chairman :  Well,  gentlemen,  with  regard  to  the  question  that 
has  been  asked,  so  far  as  we  are  aware  the  Brazilian  communication 
is  not  likely  to  be  carried  out ;  I  trust  it  may  be  in  the  future ;  and 
of  course,  as  Mr.  Nevrton*  has  said,  whenever  it  is  carried  out  it  will 
be  a  source  of  great  profit  to  this  company  undoubtedly.  With 
reference  to  the  other  competition  which  was  threatened  some  tune 
back,  so  far  as  we  are  advised  it  is  for  the  present  entirely  g^e 
off.  This  is  also  satisfactory  for  this  company.  Now  comes  the 
only  other  question  raised— the  10  per  cent,  preference  shares.  The 
last  speaker  has  stated  that  it  is  out  of  the  question  that  power 
should  be  obtained.  It  was  sufg^ested  by  Mr.  Greenwood,  as  an 
alternative,  to  buy  up  those  preference  shares.  He  has  stated  that 
so  confidenthr  that  there  may  be  some  recent  decision  in  the  Court  of 
Chancery,  ofwhich  I  am  unaware,  which  makes  it  qtdte  out  of  the  ques- 
tion that  such  an  alteration  should  be  allowed  in  a  company  of  this 
Idnd.  We  have  no  power  at  present,  so  to  purchase  the  preference 
share  I  for  my  part  believe  it  to  be  W  far  tiie  best  way  of  dealing 
with  them.  I  think  that  to-day  we  should,  seeing  the  feeling  that 
exists  amongst  the  BharshoMers,  for  every  speaker  has  referred  to  it 
and  placed  it  in  the  position  which  the  board  has,  consider  that 
very  carefully,  whether  we  cannot  so  modify  the  articles  of  association 
as  to  obtain  power  to  invest  our  surplus  capital  in  the  purchase  of 
those  preference  shares.  I  am  not  quite  sanguine  as  to  the  result, 
but  if  not  we  must  consider  one  of  the  other  two  ways  which  have 
been  proposed  to  us.  I  now,  therefore,  simply  beg  to  move  the 
adoption  of  the  report. 

Mr.  Griffiths  said  that  some  time  siooe  he  was  consulted  by  a 
tramway  company,  and  that  matter  was  taken  before  the  Master  of 
Hie  Bolls,  and  he  decided  that  the  preference  shares  are  a  prior 
mortgage  on  the  company.  Ic  was  the  case  of  Dent  i;.  The  London 
Tramways  Company.  They  must  deal  with  every  shareholder  indi- 
vidually. 

Mr.  Newton  said  that  the  West  Indian  and  Panama  had  similar 
ahares  to  this  company,  but  they  sueoeeded  in  doing  what  Mr.  Green- 
wood had  suggested.  They  were  obliged  to  meet  those  who  did 
not  acquiesce,  and  these  persons  got  all  that  they  asked  for. 

The  motion  for  the  adoption  of  the  report  and  a  resolution  that  a 
dividend  be  declared  at  the  rate  of  10  per  cent,  on  the  preference 
shares  and  at  the  rate  of  8  per  cent,  on  the  ordinary  shares  for  the 
half  year  were  then  put  and  carried  unanimously. 

The  Chairman  thmi  announced  tiiat  Alexander  F.  Low,  Esq.,  was 
a  retiring  director,  and  he  now  proposed  his  re-election. 

Mr.  Griffiths  seconded. 

The  Chairman:  With  reference  to  the  auditor,  I  think  I  need  not 
oay  anything  on  tins  sabject.  This,  however,  I  am  bound  to  say: 
we  have  had  a  new  era  upon  the  accounts,  and  I  th&k  I  may  say, 
that  the  in^vvssion  of  the  board  is  that  they  have  a  very  able  and 
deeply  interested  auditor  -to  control  in  future  the  accounts  of  the 
oompany,  in  Mr.  Thot.  Greenwood,  who  now  retires  and  offers 
himself  for  re-election. 

Mr.  W.  A.  Hooper  propoied  the  re-election  of  Mr.  Greenwood. 

Mr.  Cochrane  seconoed. 

Mr.  Griffiths  said  this  was  an  adjourned  discussion  of  what  took 
place  three  months  ago.  He  did  not  want  to  create  any  dissension  in 
this  family  (laughter).  Mr.  Cowan  had  left  this  transitory  state  of 
mundane  affairs,  and  he  would  pay  his  tribute  of  respect  to  Inm  as  well 
^a  to  Mr.  Brand.  The  view  he  took  at  the  last  meeting  with  reference 
to  the  question  before  them  was  that  it  would  be  better  for  them  to 
have  two  auditors  instead  of  one,  because  good  book  keeping  was 
necessary  and  exceedingly  valuable,  and  seccmdly,  because  it  would 
tend  to  raise  their  company  in  the  estLmation  of  tiie  public.  While 
he  admitted  that  they  were  very  prosperous  at  the  present  time,  their 
past  history  shows  that  that  was  not  always  the  case.  The  National 
Ocean  Telegraph  Company  had  had  disputes  with  them,  the  West 
Indian  and  Panama  Oompany  had  also  had  disputes  with  them, 
and  that  kind  of  thing  must  tend  to  loss  of  reputation  with  the 
public.  He  thought  there  was  some  reason  why  the  public  did  not 
invest  more  in  their  shares,  and  why  the  market  value  was  not  equal 
to  their  intrinsic  wortii.  The  public  must  have  some  difficulty, 
however,  in  discerning  what  was  g^ood  and  what  was  bad.  He  did 
not  think  that  anything  whioh  woood  increase  their  reputation  with 
the  public  would  be  otherwise  than  wise  and  prudent.  It  was  for 
that  reason  that  he  advocated  that  they  should  have  two  auditors 
instead  of  one ;  a  single  error  might  escape  the  one  keen  eye  and  be 
detected  by  the  otherkeen  eye.  If  they  considered  one  auditor  was 
sufficient  g^uarantee,  all  well ;  but  as  a  question  of  caution  he  thought 
it  would  he  wise  to  incur  a  littie  additional  expense  that  they  might 
be  sure  thenuelves  and  make  the  public  sure  also. 

The  Chairman :  The  question  before  the  shareholders  is  proposed 


and  seconded,  that  Mr.  Thomas  Greenwood  be  the  auditor  of  this 
conipany. 

Mr.  Greenwood  said,  as  a  copy  of  the  report  of  this  meeting  would 
g^t  into  the  hands  of  the  al»ent  shareholders,  he  should  like  to 
express  to  them  and  to  the  meeting  his  full  appreciation  of  the  reply 
to  his  circular  whioh  he  sent  to  them.  A  very  large  proportion  of  the 
shareholders  had  been  good  enough  to  lodge  proxies  in  relation  to  his 
re-election.  Upon  the  question  of  the  two  auditors,  he  had  only  to 
say,  that  being  oommitteii  by  the  circular  to  a  certain  line  of  duty,  he 
was  bound  to  fulfil  it.  -Out  of  the  many  proxies  with  which  he  had 
been  favoured,  only  twelve  of  the  number  had  expressed  views  on  the. 
question  of  the  two  auditors  ;  and  of  these,  eight  were  in  favour  of 
two  auditors,  and  four  in  favour  of  one.  The  question,  however, 
must  be  put  to  the  vote. 

Mr.  Newton  asked  what  proportion  these  four  votes  bore  to  the 
number  .of  circulars  seikt  out.  He  had  a  strong  opinion  in  favour  of 
having  two  auditors. 

The  Chairman:  The  meeting  is  now  converted  into  an  extra- 
ordinary meeting,  for  the  purpose  of  determining  whether  you  will 
have  two  auditors.  The  proposal  that  will  now  be  put  before  you 
will  be  that  the  present  rule  as  to  the  electing  of  an  auditor,  in  the 
event  of  a  casual  vacancy,  be  altered  in  the  way  you  will  see  in  the 
notice  which  has  been  distributed  amongfst  you.  We  wish  these 
wards  in  Article  116  of  the  present  regulations  of  the  company 
cancelled — *'  If  any  casual  vacancy  occurs  in  the  office  of  any  auditor 
appointed  by  the  company,  the  directors  shall  forthwith  call  an 
extraordinary  general  meeting  for  the  purpose  of  supplying  the 
same  ;''*  and  the  following  substituted  in  the  place  thereof,  **  u  any 
casual  vacancv  occurs  in  the  office  of  auditor,  the  directors  may 
appoint  any  shareholder  or  shareholders,  or  any  accountant  or  firm 
of  accountants,  to  audit  the  company's  accounts,  with  such  re- 
muneration as  the  directors  shall  thinV  proper,  and  at  the  next 
general  meeting  held  after  such  vacancy  the  shareholders  shall 
proceed  to  elect  an  auditor  or  auditors."  We  had  to  call  an  extra- 
ordinarv  general  meeting  a  short  time  ago  for  the  purpose  of  electing 
an  auditor  upon  the  death  of  Mr.  Cowan.  It  was  very  common  to 
place  that  resMution  in  the  old  articles  of  companies,  but  I  think  it 
would  be  a  mistake  to  put  it  in  articles  drawn  up  at  the  present  time. 
It  must  be  most  desiraDle  not  to  have  extraordinary  meetings  caDed 
simply  for  the  purpose  of  supplying  a  casual  -vacancy  in  the 
auditorship. 

Mr.  Greenwood  thought  that  it  would  be  better,  if  the  chairman 
had  no  objection,  to  continue  the  existing  meeting  and  determine 
the  question  of  a  second  auditor,  and  after  determining  that,  and 
seeing  whether  the  **  Ayes  *'  had  it,  then  to  proceed  to  the  election  of  a 
second  auditor. 

Mr.  Page :  I  second  that. 

The  Solicitor:  It  has  not  been  proposed  yet. 

Mr.  Newton :  Just  to  test  the  question  I  will  move  it. 

Mr.  Hooper  remarked  that  one  auditor  had  been  sufficient  for  this 
company  for  the  past  twelve  years,  and  he  thought  the. proposal  for 
a  secona  seemed  to  indicate  a  want  of  confidence  in  the  board  of 
management,  and  in  their  new  manager  (no,  no) ;  that  was  the  view 
he  to&  of  it.  He  therefore  begged  to  move  as  an  amendment,  that 
one  auditor  was  quite  sufficient  ^r  such  a  small  and  simple  state- 
ment of  accounts  as  they  had  so  clearly  put  before  them  nom  year 
to  year.  He  did  not  think  that  the  shareholders  should  use  such 
language  about  confidence  In  the  board  as  was  generally  done, 
and  then  on  the  first  occasion  that  they  had  an  opportimity  of 
practically  showing  that  confidence 

Mr.  Newton :  mx,  Qiairman,  I  protest  against  that. 

The  Chiurman :  The  shareholder  has  a  right  to  express  his  views. 

Mr.  Cochrane  would  second  the  su^g^estion  made,  but  on  a  totally 
different  g^und.  He  thoiu^ht  that  it  was  better  to  put  the  respon- 
sibility on  one  man  rather  than  to  distribute  it  over  others. 

2^.  Newton  had  firmly  expressed  his  opinion  of  confidence  in  the 
board,  and  had  stated  many  times  that  the  accounts  were  the  dearest 
and  most  faithful  of  any  telegpraph  company  now  before  the  public. 
He  had  not  the  slightest  intention  of  raising  any  question  of  ootkfi- 
denoe  in,  the  board.  He  thought  that  was  out  of  the  question  with  a 
company  paying  8  per  cent,  to  its  ordinary  shareholders.  The  vote 
must  be  **  xes  *'  or  '^  No,"  for  they  could  not  put  the  amendment. 

The  Chairman :  I  do  not  consider  the  amendment  irregular.  Any 
shareholder  has  a  right  to  put  it  in  that  form.  The  original  proposi- 
tion is  that  a  second  auditor  be  appointed. 

Mr.  Griffiths :  In  Parliamentaiy  procedure  a  direct  negative  cannot 
beput  as  an  amendment. 

Mr.  (Greenwood:  We  shall  not  consider  it  an  act  of  want  of  oonfi- 
denoo  in  us  if  tiie  shareholders  have  detsrmined  to  h^ve  two  auditors. 

The  amendment  was  then  put,  and  the  result  was  nine  for  and  eight 
against. 

Mr.  Griffith  repeated  his  previous  remark  that  a  direct  negfative 
was  not  an  amendment. 

Mr.  Greenwood  thought  he  should  have  some  difficuly,  because  he 
could  not  record  theproxies  he  held  unless  there  were  a  poll. 

The  Chairman :  The  amendment  is  practically  put  as  an  original 
motion. 

Mr.  Hooper  havmg  withdrawn  his  amendment,  hands  were  shown 
on  the  orig^al  motions-ten  in  favour  and  nine  against. 

Mr.  Greenwood :  I  think  I  must  demand  a  poll,  but  under  eom- 
puLdon. 

A  poll  was  then  taken,  when  the  numbers  were  for  a  second 
auditor,  28 ;  against,  56. 

The  Chairman :  That  is  taking  the  vote  of  the  meeting  without 
the  board,  l^e  board,  however,  are  of  opinion  that  one  auditor  is 
sufficient. 

Mr.  Lindsay  Scott  (to  the  Chairman) :  Did  you  ever  know  of  a  board 
nominating  an  auditor  f 

The  Chairman:  Oh,  yes;  but  in  this  case  the  suggestion  came 
from  the  shareholders. 

Mr,  Newton  couldnotsee  that  much  would  be  saved  by  thealtoration. 
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Mr.  Greenwood  said  he  was  present  at  the  meeting  when  the 
suggestion  for  the  proposed  alteration  of  articles  was  made.  Many 
of  the  shareholders  were  brought  a  long  way  to  the  meeting  only  six 
weeks  before  the  half-yearly  meeting  six  weeks  later  on.  The 
shareholders  then  asked  for  the  alteration ;  it  was  not  for  another 
body  of  shareholders  to  say  whether  they  liked  it  or  not.  If  a  vacancy 
occurred,  and  they  had  only  one  auditor,  and  must  have  accounts 
presented,  they  must  fill  up  the  vacancy  and  put  up  with  the  inoon- 
venience,  or  wait  till  the  following  meeting. 

Mr.  Lindsay  Soott  thought  they  did  not  need  to  alter  an  article  to 
meet  an  emergent^  which  might  not  occur  once  in  fifty  years.  Mr. 
Greenwood  looked  Uke  living  many  years  yet  (laughter). 

Mr.  Newton  asked  whether  he  would  be  irregular  if  he  proposed  an 
amendment  that  it  was  not  necessary  to  alter  me  articles  of  associa- 
tion? 

The  Chairman  said  it  was  entirely  their  own  question :  the  sug- 
gestion had  come  from  the  shareholders. 

Mr.  Griffiths  thought  that  the  expense  of  a  second  meeting  to  con- 
firm tiie  alterations,  if  agreed  to,  would  be  quite  as  great  as  calling  a 
meeting  to  appoint  a  new  auditor.  The  recent  unfortunate  necessity 
has  only  arisen  •noe  since  the  establishment  of  the  company,  twelve 
years  ago.  It  seemed  to  him  that  it  would  be  wise  to  leave  things  as 
they  were. 

Mr.  Newton  remarked  that  he  thought  the  proposed  alteration 
must  fall  to  tiie  ground. 

There  being  no  other  remarks  a  unanimous  vote  of  thanks  to  the 
Chairman  was  passed  on  the  motion  of  Mr.  Newton,  and  the  proceed- 
ings terminated. 
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MAINTEN- 


AEALF-TBABiiT  general  meeting  of  this  company  was  held  on  Tuesday 
last,  18th  inst.,  at  their  offices,  38,  Old  Broad  Street,  Sir  Daniel  Goooh, 
Bart.,  M.P.,  Chairman  of  the  company,  presiding. 

Mr.  Shuter,  the  manager,  having  r^td  the  notice  convening  the 
meeting, 

The  Chairman  said :  Gentlemen,  this  is  a  meeting  for  the  purpose 
of  your  asking  questions  rather  than  for  any  report  from  the  board. 
We  present  no  report  or  accounts,  but  I  will  state  shortiy  the  work 
whion  we  have  done  during  the  past  half  year.  We  have  manufac- 
tured about  1,000  miles  of  cable  and  laid  about  5d0  miles  of  cable 
manufactured  within  the  last  year.  We  have  also  laid  the 
German  Union  Cable  between  Emden  and  Valentia.  That  was  com- 
pleted in  April  by  the  Seotia.  We  have  repaired  the  North  Sea  Cable, 
which  is  also  now  completed,  and  the  Kangaroo  has  been  twice  to  the 
Brazils  to  carry  out  the  cable  for  the  Western  and  Brazilian  Company, 
and  to  repair  the  Brazilian  submarine  portions  of  the  cable  near  Per- 
nambuoo.  The  Scotia  has  now  been  out  about  two  months  in  the 
Atlantic  repairing  the  Brest  and  St.  Pierre  Cable  for  the 
Anglo-American  Company,  and  she  recovered  the  cable  in 
1,940  fathoms  of  water  in  the  Atlantic,  and  repaired  that  and 
put  in  60  miles  of  new  cable.  She  then  went  to  repair  the  fault  th&t 
nas  been  for  some  time  existing  in  the  cable  near  Brest.  That 
she  is  now  eng^aged  in  doing.  She  has  recovered  the  ends  and 
buoyed  them ;  but  the  weather  has  been  so  bad  that  she  has  not  been 
able  to  put  in  the  new  piece.  However,  we  hope  that  that  will  be  com- 
pleted as  soon  as  we  get  two  or  three  days  of  fine,  calm  weather.  She 
will  then  g^  to  the  mid- Atiantic  ag^in  to  do  some  more  repairs  which 
are  necessary  there.  It  is  a  great  thing  to  do  to  lift  a  cable  which 
has  been  down  twelve  years  in  the  mid- Atlantic,  to  repair  it,  and  to 
put  in  a  new  piece,  and  to  restore  the  cable.  The  cable  taken  out 
was  in  very  fair  condition — in  fact,  very  good  condition  considering 
the  lengpth  of  time  it  had  been  down.  But  there  were  traces  of 
defects  which  had  taken  place  at  short  intervals  of  the  cable  from 
some  chemical,  no  doubt,  at  the  bottom  of  the  sea.  It  does  not 
continue  far,  but  it  is  quite  sufficient  to  create  a  weak  point  in  the 
cable.  We  thought  it  almost  more  than  we  could  expect  to  recover 
that  cable  and  to  repair  it  at  such  a  depth  of  water  after  it  had 
been  down  for  such  a  long  period.  We  are  endeavouring  to  keep 
our  works  going  by  doing  aU  we  can  to  secure  cable  work.  Having 
told  you  practically  what  we  are  doing  I  am  afraid  I  have  nothing  to 
tell  you  as  to  the  future.  We  are,  of  course,  negotiating  for  work, 
and  I  hope  that  we  shall  be  able  to  continue  as  we  have  hitherto 
done.  I  should  be  glad  to  answer  any  questions  that  any  gentleman 
is  inclined  to  put. ' 

Mr.  Ealing  said :  Is  the  700  miles  you  have  now  of  government 
contract  work  to  be  done  in  a  hurry  ? 

The  Chairman :  I  do  not  know  what  you  refer  to. 

Mr.  Ealing :  I  only  heard  that,  and  I  ask  you  the  question. 

The  Chaiiman  :  We  have  not  got  a  government  contract. 

Mr.  Ealing :  Tou  had  one. 

The  Chairman :  We  did  have  a  contract.  We  have  laid  a  cable  of 
900  miles  in  the  middle  of  the  half-year.  Has  any  other  share- 
holder any  question  to  ask  ?  There  is  no  resolution  to  put.  If  there 
is  no  other  question  to  ask  I  must  declare  the  meeting  at  an  end. 

A  vote  of  thanks  to  the  Chairman  for  his  conduct  in  the  chair  was 
then  moved  and  seconded  by  two  of  the  shareholders  present,  and 
carried  unanimously.  The  Chairman  shortly  thanked  the  meeting 
for  their  confidence,  and  the  proceedings  terminated. 


The    Direct     United     States     Cable    Compant^ 

Limited. — ^At  a  meeting  of  the  board,  it  has  been  resolved  to  recom- 
mend  a  final  dividend  of  five  shillings  per  share  (free  of  income- 
tax^,  such  dividend  to  be  payable  on  and  after  the  16th  August  next, 
making,  with  the  interim  dividends  already  paid,  five  per  cent,  for  the 
year  ending  30th  June  last,  carrying  forward  £282  16s.  8d.,  after 
having  carried  to  the  reserve  fund  £9,531  9s.  Id.,  making  it  up  to 
£264,000. 

Official  Quotation  has  been  granted  to  the  Pilsen, 

Joel,  and  Greneral  Electric  Light  Company,  Limited." 

Application  for  Settling  Day  and  Quotation  has 

been  made  to  the  Stock  Exchange  Committee  on  behalf  of  th& 
''  British  Insulite  Company,  Limited.*' 

The  United  Telephone  Coi^pany. — The  directors  have 

decided  to  recommend,  at  the  meeting  to  be  held  on  the  1st.  prox., 
a  dividend  of  5  per  cent,  on  the  share  capital,  subject  to  audit. 

The  Brush  Electric  Light  and  Power  Company  of 

SooTLAin)  (LnirrED}. — ^The  directors  have  appointed  Mr.  F.  3£. 
Brockelbank  as  secretary  to  the  company. 


LATEST    QUOTATIONS. 
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TRAFFIC  RECEIPTS. 


The  India-rubber,  Gutta-percha,  and   Telegraph 

Works  Coxpant,  Lihited. — ^We  are  informed  that  the  business  of 
the  Company  for  the  past  half-year  has  been  satisfactory,  and  that 
the  directors  will,  at  the  ensuing  meeting,  recommend  the  distribution 
of  an  interim  dividend  of  5  per  cent.,  or  10s.  per  share,  free  of  income- 
vable  on  the  26th  instant. 


West  Coast  of  America  Telegraph  Company.    The  grou  eamisgs.  traiBcs  and 
for  the  month  ending  Jane  30th,  1882,  ware  £3,425.   agalntt 
corresponding  period  of  last  year. 


Western  and  BrasiUan  Telegraph  Company,  Limited.  The  traffic  VitfJUiS^  '*  ^ 
week  ending  July  7^h  were  £1,719.  after  dvdnctlng  the  "^f^n%p'f*  ^  ^'^ 
receipts  payable  to  the  London  FUdino-BrazUlan  Tele'  ^ 
Limited. 


JuiiT  29,  1882.] 
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THE  ELECTRIC  LIGHTING  BILL. 


This  has  formed  the  subject  of  a  long  and  carefully  worded 
letter  from  the  pen  of  Sir  Frederick  Bramwell,  pub- 
lished in  the  columns  of  the  Times  on  Friday,  the  21st  inst. 
It  was  followed  the  next  day  by  another  epistle  on  the  same 
matter,  and  bearing  the  signature  of  Eobert  Hammond, 
the  well-known  originator  of  the  Hammond  Electric  Light 
CJompany.  Both  these  communications  are  well  worthy  the 
serious  consideration  of  all  interested  in  the  future  pro- 
spects of  the  electric  light,  and  we  need  scarcely  say  that 
the  arguments  of  both  gentlemen  are  entitled  to  careful 
thought. 

In  speaking  of  the  compulsory  sale  of  electric  light  under- 
takingB  at  the  end  of  fifteen  years  Sir  Frederick  says  : — 

The  Electrio  Bill,  by  clause  N  of  section  14,  provides  that  where 
the  lighting  is  done  by  an  individoal  or  by  a  private  company,  under 
a  provisional  order  confirmed  by  an  Act  of  Parliament,  then  at  the 
end  of  fifteen  years  the  local  authority  of  the  district  lighted  shall 
be  entitled  to  say  that  it  desires  to  purchase  the  undertaking,  and 
thereupon  the  undertakers  shaU  be  compelled  to  sell.  This  in  itself 
would  be  a  sufficiently  hard  provision  were  the  terms  of  payment 
fair ;  but  the  terms  of  pajrment  are  most  unfair,  for  the  arbitrator 
who,  failing  agreement,  is  to  fix  them  is  forbidden  to  take  into 
account  in  so  doing  either  past  profits,  goodwiU  (which  means  present 
profits),  future  profits,  or  any  aUowance  for  compulsory  sale,  and, 
having  been  thus  told  what  he  is  not  to  aUow,  he  is  directed  to 
ascertain  the  then  value  of  the  land,  buUdings,  machinery,  and  plant, 
having  regard. to  their  suitability  for  the  purposes  for  which  they 
are  intended ;  and  this  is  to  be  the  sole  payment  for  the  acquisition 
of  the  undertaking.  Further,  if  the  local  authority  should  not 
choose  to  ezeidBe  this  option  at  the  end  of  fifteen  years,  then  at  each 
recurring  period  of  five  years  the  same  option  is  to  re-arise. 

As  I  have  said,  there  is  nothing  in  the  nature  of  electric  lighting 
to  justify  exceptional  harshness;  on  the  contrary,  it  is  regarded 
with  approval,  and  thus,  if  there  be  any  exceptions,  it  is  to  be  sup- 
posed they  would  be  exceptions  in  favour  of  this  useful,  desirable, 
but  undeveloped  industiy.  I  fear  the  obvious  conclusion  to  be  drawn 
from  the  foregoing  considerations  is  that  in  aU' future  applications 
to  Parliament  for  a  BiU  to  light  a  town  with  gas,  or  to  supply  it 
with  water,  or  to  make  a  new  railway  from  A  to  B,  there  wiU,  in  the 
interests  of  consistency,  be  inserted  provisions  that  at  the  end  of 
the  fifteen  years  the  local  authority  may  buy  the  gas  undertaking 
at  the  then  value  of  the  fifteen  years*  old  pipes  and  fifteen  years' 
old  works,  that  it  is  to  get  the  waterworks  on  similar  terms,  while 
the  railway,  extending  over  the  districts  of  many  local  authorities, 
win  be  doomed  to  be.acquired  by  the  Government  for  the  then  value 
of  the  land,  works,  rails,  and  rolling-stock. 

Sir  Frederick  makes,  out  a  very  dismal  prospect  for  the 
future  development  of  any  enterprise,  but  we  scarcely  think 
he  is  justified  in  comparing  established  undertakings  such 
as  waterworks  or  railways,  the  details  of  which  are  all  known 
beforehand,  with  a  practically  undeveloped  (as  the  writer 
fwlmits)  industry  like  the  electric  light.  It  is  evident  that 
Mr.  Chamberlain  had  the  public  weal  very  much  at  heart 
when  framing  the  clauses  of  his  Bill. 

Electric  Ughting  has  made  vast  progress  of  late  years,  but 
in  an  intermittent  and  partially  unsatisfactory  manner  as 
for  as  the  general  public  is  concerned,  for  it  is  still  a  most 
difficult  matter  to  get  at  the  truth  of  the  question  of  cost,  • 
as  any  report  on  the  subject  generally  leaves  something 
onmentioned,  and  the  opponents  of  the  electric  light  have 


generally  managed  to  get  hold  of  some  weak  point  in  the 
arguments  of  its  adherents.  It  is  the  general  vagueness 
existing  on  this  point  of  relative  economy  between  the  elec- 
tric and  other  methods  of  illumination,  and  also  the  unscru- 
pulous way  in  which  much  of  the  electric  light  business  has 
been  carried  out,  which  probably  induced  Mr.  Chamberlain 
to  frame  his  Bill,  so  that  electric  lighting  companies  shall  not 
receive  more  than  fair  returns  for  work  done.  We  do  not 
think  that  Sir  Frederick  Bramwell  need  fear  that  private 
enterprise  in  this  country  will  be  discouraged,  and  such" 
undertakings  pass  into  the  hands  of  governing  bodies.  As  a 
matter  of  fact,  we  need  only  mention  the  telephone,  with 
which  Sir  Frederick  has  had  so  much  to  do.  Instead  of 
being  monopolised  the  telephone  industry  has  just  been 
thrown  open  to  all  comers  with  certain  restrictions,  which 
we  cannot  imagine  will  be  of  a  very  severe  nature.  We 
.  believe  with  Sir  Frederick  that  the  making  of  governing 
bodies  (generally)  is  a  mistake,  but  surely  we  may  rely  on 
the  good  sense  of  Parliament  to  know  where  the  line  must 
be  drawn.  In  the  latter  portion  of  his  letter,  the  writer 
states  : — 

At  the  end  of  15,  20,  25,  and  every  period  of  five  years  after  the 
15,  the  local  authority  watches  to  see  if  there  is  a  profit,  and  if  there 
be,  then  it  comes  in  and  buys,  not  upon  the  'profit,  but  upon  the 
materials.  If  there  is  no  profit,  so  that  it  would  not  be  worth  whUe 
to  buy  the  materials  in  order  to  earn  the  income,  then  there  is  no 
obligpation  on  the  local  authority  to  buy  at  aU,  and  thus  in  effect  the 
BiU  says,  **  As  long  as  there  is  no  profit  or  a  poor  profit,  you,  the 
undertakers,  may  continue  to  work,  but  the  instant  you  get  anything 
like  an  adequate  return,  then  we  wiU  come  and  buy  you  up  at  a 
price  which  must  inevitably  be  a  comparatively  smaU  fraction  of  the 
capital  you  have  laid  out  in  the  imdertaking.**  I  feel  compelled  to 
repeat  that  which  I  told  the  committee,  **  This  is  a  monstrous  pro- 
posal." 

It  is  on  the  foregoing  grounds,  I  [say,  that  the  passing  of  this 
BiU  must  be  looked  upon  as  the  beginning  of  the  end  of  the  oany^ 
out  of  public  enterprises  by  means  of  private  capital.  £. 

This  matter  of  profit  or  no  profit  depends  almost  entii^^ly 
upon  the  management  of  the  directorate  of  a  company,  f  nd 
we  do  not  see  the  force  of  Sir  Frederick's  argument  that 
"  as  long  as  there  is  no  profit,  or  a  poor  profit,  you,  the 
undertakers,  may  continue  to  work."  We  can  quite  under- 
stand the  local  authority  as  being  anxious  to  buy  a  profitless 
concern  at  the  end  of  a  definite  period,  for  the  simple  reason 
that  under  new  management  the  undertaking  might  be  made 
to  yield  a  very  fair  return.  Sir  Frederick  must  know  as 
well  as  any  person  in  existence  that  the  question  of  profit  or 
no  profit  is  usually  a  question  of  management  We  have 
only  to  call  his  attention  to  a  leading  electric  light  company 
as  un  example  of  this.  .Others,  .probably,  have  electrical 
apparatus  of  as  good,  if  not  superior,  nature,  but  that  is  not 
of  much  avail  if  the  smartness  of  the  directorate  is  absent. 
Mr.  Hammond,  who  corroborates  all  the  views  expressed  by 
Sir  Frederick  Bramwell,  in  one  portion  of  his  letter  says : — 

In  erecting  electrical  apparatus  in  a  town,  a  very  large  proportion 
of  the  outlay  wiU  be  for  labour  in  laying  the  mains,  erecting  the 
posts,  fixing  the  wires,  putting  in  the  foimdations,  and  TnnVing  the 
connections  with  houses  on  the  route.  Now,  if  at  the  end  of  fifteen 
years,  when  the  plant  is  turned  over  to  the  local  authority,  no  value 
is  to  be  placed  upon  this  very  important  portion  of  the  first  outlay, 
then  consumers,  during  the  term  aUotted  to  the  electric  light  company, 
must  annually  bear  their  proportion  of  these  dead  expenses  ;  and  it  is 
therefore  evident  that  unless  the  electrio  light  company  has  a  long 
term,  I  should  say  at  least  twenty-one  years,  the  proportion  of  the 
dead  expenses  annuaUy  will  be  so  heavy  that  the  consumers  would 
find  the  price  charged  for  the  electric  light  too  onerous.  If  however 
the  suggestion  of  Sir  Frederick  BramweU  were  adopted,  and  the  plant 
at  the  end  of  the 'term  aUowed  to  the  electric  light  company  were 
taken  over  upon  its  value  as  a  going  concern,  then  aU  the  dead 
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expenses  forming  such  a  large  proportion  of  the  original  outlay  would 
be  paid  for  by  the  local  authority  taking  over  the  business,  and  would 
be  quite  fairly  charged  to  them,  since  they  would  be  forced  to  spend 
a  like  amount  if  they  started  de  novo  in  their  town. 

Looking  at  the  matter  purely  £rom  a  oommercial  point  of  view, 
being  the  one  which  my  managing  directorship  of  an  electric  li^t 
company  daUy  presses  upon  me,  I  should  say  that  the  Bill  with  its 
piwsent  purchase  clause  is  not  sufficiently  tempting  to  induce  capitalists 
to  put  money  largely  into  companies  contemplated  by  the  Act. 

They  will  feel  that  the  early  consumers,  though  willing  if  necessary 
to  pay  more  than  the  price  of  gas  for  the  manifest  advantages  con- 
nected with  the  electric  light,  could  not  be  fairly  asked  to  bear  the 
dead  expenses  which  should  always  be  considered  as  part  of  the 
capital,  and  not  charged  to  revenue. 

If,  on  the  other  hand,  the  clause  is  amended  so  that  the  local 
authority  which  elects  to  purchase  pays  for  the  electrical  apparatus 
upon  its  value  as  a  going  concern,  then  an  immense  stride  wiU  have 
been  made  towards  admitting  the  public  to  participate  in  the  boon,  as 
the  result  would  be  an  immediate  setting  on  foot  of  undertakings  to 
supply  the  electric  current  from  house  to  house. 

In  the  meantime  we  cordiallj  agree  with  both  gentlemen 
that  there  is  ample  work  and  to  spare  of  an  isolated  nature 
for  all  the  electric  light  companies  at  present  established ; 
bnt  that  Sir  Frederick  Bramwell's  forebodings  that  the 
passing  of  this  Bill  means  the  beginning  of  the  end  in 
carrying  out  public  enterprises  with  private  capital  are  ill 
founded  we  feel  convinced.  Be  is  right  in  believing  that 
private  enterprise  has  made  England  what  she  is,  and  we 
should  be  sorry  to  think  that  this  will  not  be  still  more 
developed  in  the  immediate  future. 


THE  CHEMISTRY  OF  THE  PLANTE 
AND  FAURE  CELL. 


[On  pages  21  and  211  of  vol.  X.  of  the  Electrical 
Review  we  reprinted,  from  the  columns  of  our  esteemed 
contemporary  Nature,  two  interesting  and  valuable  articles 
bearing  on  the  above  subject.  These  were  written  by  Drs. 
Olads^ne  and  Tribe,  and  we  now  republish  a  third  paper  by 
these  two  gentlemen,  for  which  we  are  again  indebted  to 
the  same  journal.] 

Part  III.— The  Discharge  of  the  Cell. 

The  two  plates  of  a  Plants  or  Faure  battery  consist  essen- 
tiallj  of  lead  peroxide  as  the  native  element,  and  metalh'c 
lead  in  a  spongy  condition  as  the  positive.  These  are 
brought  into  communication  with  one  another  through  the 
lead  plates  which  support  them,  together  with  the  connect- 
ingwire. 

The  lead  peroxide  reacts  both  with  the  lead  plate  that 
supports  itj,  and  with  the  lead  on  the  opposite  plate.  At 
first  sight,  it  might  be  expected  that  the  reaction  between  it 
and  the  supporting  plate  would  be  the  greater,  as  the  space 
between  them  is  so  small,  and  the  resistance  of  the  inter- 
vening liguid  in  consequence  almost  inappreciable.  The 
action  is,  indeed,  probably  greater  at  the  first  moment,  but, 
as  explained  in  our  first  paper,  sulphate  of  lead  is  imme- 
diately produced,  and  that  which  lies  at  or  near  the  points 
of  junction  forms  no  doubt  a  serious  obstacle  to  further 
local  action  and  admits  of  the  lead  on  the  opposite  plate 
coming  more  fully  into  play. 

If  we  consider  a  priori  what  is  likely  to  be  the  reaction 
between  lead  peroxide  and  lead,  with  water  as  the  connecting 
fluid,  we  should  expect : — 

PbOa  I  H,0  I  fl,0  I  Pb  =PbO  I  H,0  I  PbH,0,. 

On  experiment  this  is  found  to  be  actually  the  case, 
yellow  oxide  appearing  on  the  negative  plate,  and  white 
hydrate  on  the  positive. 

If,  however,  the  reaction  takes  place  in  presence  of  dilute 

sulphuric  acid,  the  result  will  inevitably  be  sulphate  on  both 

sides,  for  even  if  oxide  be  first  formed,  it  will  be  attacked  by 

'^^'^*-  -ujid.    Of  course  this  production  of  lead  sulphate  on 

tde  might  be  expected  gradually  to  produce  a  perfect 

cal  equilibrium.    This,  in  fact,  does  take  place  imder 


certain  circumstances,  but  not  under  others.  The  reactiott 
on  the  negative  plate  is  always  of  this  character,  as  far  ag. 
our  analyses  have  shown.  We  have  invariably  found  the 
deposit  to  consist  of  sulphate  of  lead  mixed  with  unalterecl 
proxide.  If,  however,  the  cell  be  dlowed  to  disc^ai^ 
itself  rapidly  the  lead  on  the  positive  plate  is  converted, 
not  only  into  the  sulphate,  bnt,  very  partially,  into  lead 
peroxide.  This  is  sometimes  evident  to  the  eye  iiom  the^ 
puce  colour  of  the  superficial  layer,  and  we  found  also  that 
this  was  confirmed  by  several  chemical  tests. 

It  is  difficult  to  conceive  how  the  reduction  of  the  peroxide 
of  lead  on  the  one  plate  to  oxide  or  sulphate  shodd  be 
attended  by  a  direct  oxidation  of  lead  on  the  other  plate  up 
to  peroxide  itself,  as  that  would  involve  a  reversal  of  the 
electromotive  force.  It  is  more  easy  to  imagine  that  the 
peroxide  results  ft^m  the  oxidation  of  sulphate  of  lead  already 
formed,  through  the  agency  of  electrolytic  oxygen. 

When  this  peroxide  is  formed  on  the  positive  plate,  it  19 
not  difficult  to  foresee  what  must  happen.  A  state  of 
electrical  equilibrium  will  be  approach^  before  the  per- 
oxide of  lead  on  the  n^ative  plate  is  exhausted.  But  the 
two  sides  are  in  very  di&rent  positions  with  regard  to  local 
action.  On  the  negative  plate,  the  peroxide  being  mixed 
with  a  great  deal  of  lead  sulphate,  it  will  sufTer  decomposi- 
tion only  very  slowly  through  the  agency  of  the  supporting^ 
plate,  but  the  lead  peroxide  on  the  positive  plate,  being 
mixed  not  only  with  lead  sulphate,  bnt  with  spongy 
metallic  lead,  will  be  itself  speedily  reduced  to  snl- 
phate.  Hence,  on  breaking  the  circuit,  when  local  action 
alone  can  take  place,  the  peroxide  formed  on  the  positive 
plate  during  the  discharges  will  be  destroyed  much  more 
easily  than  the  original  peroxide  on  the  other  plate.  The 
difference  of  potential  between  the  plates  will  be  restored, 
and  on  connection  the  cell  will  be  again  found  in  an  actiTE 
condition. 

Now  it  has  been  frequently  observed  that  partially  dis- 
charged accumulators  do  give  an  increased  current  after 
repose,  that  is,  after  the  curcuit  has  been  broken  and  re- 
established. It  remained  for  us  to  ascertain  whether  the 
chemical  change  above  described  coincided  in  any  way  with 
the  physical  phenomena.  For  this  purpose  we  prepared 
plates  according  to  the  method  of  Faure,  and  examined 
carefully  the  changes  of  electromotive  force  and  strength 
of  current,  which  took  place  during  their  discharge  under 
known  resistances,  and  the  chemical  changes  that  took  place 
under  the  same  circumstances. 

We  found  that  the  initid  electromotive  force  of  freshly 
prepared  cells  was  2*25,  225, 2*21,  and  2-81  volts,  averaging 
2'25,  bnt  that  after  standing  for  thirty  minutes  or  so,  or 
when  allowed  to  discharge  for  a  few  minutes,  it  was  reduced 
to  about  2*0  volts.  We  take  this  to  represent  the  normal 
electromotive  force  of  the  arrangement  of  lead,  lead  per- 
oxide, and  dilute  sulphuric  acid,  and  believe  that  the  higher 
figure  obtained  at  the  first  moment  is  due  to  the  hydrogen 
and  oxygen  occluded  on  the  respective  plates,  and  which 
either  diffuse  out  or  are  speedily  destroyed. 

We  found,  however,  that  in  the  discharge  the  electro- 
motive force  diminished  under  certain  conditions.  Thus,  in 
an  experiment  in  which  the  external  resistance  was  1  ohm> 
and  the  internal  0-58  ohm,  the  E.M.F.  sank  in  forty-five 
minutes  from  2-26  to  1*92,  but  after  being  disconnected  for 
thirty  minutes,  it  was  found  to  have  risen  to  1-96,  and  after 
eighteen  hours'  repose  it  had  actually  risen  to  1'98  volts. 
These  observations  were  made  many  times  in  succession 
during  the  course  of  the  experiment  which  lasted  six  days. 

With  twenty  times  the  external  resistance,  the  diminu- 
tion of  electromotive  force  was  much  slower  ;  but  after  dis- 
charging three  days,  the  fall  was  more  pronounced,  and  the 
rise  on  repose  very  apparent. 

With  100  ohms  resistance  the  electromotive  force  varied 
very  little  for  three  days. 

It  is  more  difficult  to  obtain  satisfactory  chenucal  evi- 
dence of  a  quantitative  character.  It  is  clear  that  as 
chemical  examination  means  the  destruction  of  the  snb- 
stances,  the  same  plate  cannot  be  analysed  in  two  consecu- 
tive stages.  Nor  can  two  plates  be  easily  crAmpared  vitn 
one  another,  although  they  have  been  forwki  ondj''  r^ 
same  circumstances.  Even  the  same  positivtypl*^®*  ^^^^ 
or  after  discharge,  presents  to  the  eye  very  different  ^PP^ 
ance  in  different  parts.  To  a  certain  exten*t  we  obyiawa 
this  difficulty  by  cutting  the  plate  in  two,  ,  loDgittw»^y» 
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aaalysing  the  one  half  at  once,  and  allowing  the  other  to 
lepose  for  a  given  time  before  examining  it  for  peroxide  of 
lead. 

As  to  the  eBtimation  of  peroxide  in  the  preeence  of  metallic 
lead,  we  finally  adopted  as  the  best  method  that  of  reducing 
it  by  means  of  oxalic  acid,  although  we  were  not  certain 
that  the  whole  amount  is  obtained  in  this  way,  even  though 
the  solution  be  kept  hot  for  a  considerable  time. 

By  this  method  many  chemical  examinations  were  made 
of  the  positive  plate.  The  results  are  as  follows : — First 
of  ally  when  the  external  resistance  did  not  exceed  20  ohms 
the  peroxide  of  lead  was  generally  visible  in  patch&i,  and 
ito  presence  was  demonstrated  and  approximately  measured 
l^  various  chemical  tests.  On  repose,  the  quantity  of  this 
peroxide  visibly  diminished,  and  in  the  majority  of  instances 
the  chemical  analyses  also  i^owed  a  smaller  amount.  In  all 
oases  sulphate  of  lead  makes  its  appearance  eai'ly  in  the 
action,  and  gradually  increases  in  quantity,  becoming  finally 
the  (mly  prc^uct  of  the  discharge. 

The  deposit  on  the  negative  plate  shows  the  presence  of 
nothing  but  sulphate  of  lead  in  addition  to  the  unchanged 
peroxide.  At  the  conclusion  of  the  action  we  hare  always 
found  more  or  less  of  this  substance  unaltered.  Thus,  as 
one  instance,  after  a  discharge  lasting  five  days,  and  ap- 
proximately complete,  we  found  that  only  .68  per  cent,  of 
the  deposit  was  lead  sulphate 

We  conclude  therefore  that  the  chemical  action  of  the 
^discharge  is  essentially  what  is  expressed  by  the  following 
theoretical  formula  :— 

PbO,  I  H,SO,  I  H,804 1  Pb  =  PbO  |  H,0  |  H,80,  [  PbSO^, 

vrhich  becomes 

PbSO,  I  H,0  I  H,0  I  PbSO^. 

This  reaction  is,  however,  sometimes  complicated  by  the 
formation  of  a  small  amount  of  peroxide  of  lead  on  the 
positive  plate.  We  believe  this  to  be  due  to  the  oxidation 
of  sulphate,  an  action  which  was  explained  in  our  last  paper. 

Another  conclusion  has  reference  to  the  resuscitation  of 
power  observed  on  repose.  This  is  not  due  to  any  purely 
physical  action,  but  is  a  necessary  consequence  of  the 
formation  of  PbO,  on  the  positive  plate.  As  sooner  or 
later  the  result  of  the  action  becomes  solely  PbS04,  this 
temporary  formation  of  peroxide  does  not  seriously  affect 
the  quantity  of  electrical  force  that  may  be  regained  from 
the  accumulator,  but  it  does  affect  the  evenness  of  its  flow. 
The  flow  is  more  regular  if  the  discharge  be  made  slowly, 
bnt  in  that  case  the  loss  on  the  negative  plate  from  local 
:action  will  probably*  be  greater. 

As  to  practical  conclusions,  we  may  note — 1.  Although, 
as  stated  in  our  paper  of  March  9th,  the  most  economical 
arrangement  for  the  initial  charging  of  the  cell  is  to  "  make 
the  red  lead  to  be  hydrogenat^  much  smaller  in  amount 
than  that  to  be  oxidated,*'  yet,  as  foreshadowed  in  the  same 
paper^  this  arrangement  is  not  desirable  for  the  discharge  of 
the  cell.  Nor  is  it  for  its  subsequent  charging,  since,  as 
will  have  been  seen,  the  substances  to  be  acted  upon  are  now 
Teiy  different.  On  the  negative  plate  there  will  be  the  sul- 
phate of  lead  produced  by  the  discharge,  plus  sulphate  of 
lead,  produced  by  local  action,  together  with  more  or 
less  unaltered  peroxide.  On  the  positive  plate  there  will 
be  the  sulphate  of  lead  produced  by  the  discharge,  together 
with  excess  of  lead,  if  any.  Unless,  therefore,  the  peroxide 
of  lead  unacted  upon  is  allowed  to  be  very  considerable,  the 
quantity  of  lead  compound  on  the  two  sides  ought  to 
approach  equality.  2.  Care  should  be  taken  that  sulphuric 
acid  is  in  suflScient  excess  to  allow  of  there  still  remaining 
«omeof  it  in  ^solution  after  all  the  available  lead  has  been 
oon verted  into  sulphate.  If  it  is  removed  and  only  water  is 
present,  an  oxide  or  hydrate  will  be  produced  with  probably 
some  serious  consequences  to  the  cell. 


HARRISON,  COX-WALKER    & 
TELEPHONE  CALL. 


Co.'s 


Patents  for  Six  Months.— The  number  of  applications 
for  patents  during  the  first  six  months  of  the  present  year 
amounted  to  3,102,  exhibiting  a  marked  increase  over  those 
of  the  corresponding  period  of  1881,  when  only  2,865  appli- 
cations  were  recorded.  London  furnished  775,  the  United 
States  397,  France  261,  and  Germany  250.  The  electric 
light  occupies  a  very  prominent  position  amongst  the  inven- 
tions. 


Thb  object  of  this  apparatus  (devised  and  patented  by 
Mr.  Anders,  formerly  electrician  to  the  American  Bell  Tele- 
phone Company)  is  to  enable  any  one  subscriber  out 
of  a  number  looped  in  on  a  single  circuit,  either  to  be 
called  by  the  central  exchange  oflBce,  or  by  any  other 
subscriber. 

The  whole  apparatus  is  of  a  very  simple  nature,  and 
consists  of  two  keys  and  an  indicator  at  each  office 
or  station  ;  this  indicator  is  shown  in  outward  appearance 
by  fig.  1. 

One  of  the  two  keys  sends  positive  currents,  whilst  the 
other  sends  negative  currents  ;  these  two  keys  are  of  ordinary 
construction  and  do  not  possess  any  {>eculiarities. 

The  indicator  at  each  station  is  in  outward  appearance 
similar  to  fig.  1,  the  hand  is  worked  by  a  step-by-step 
propelment,  worked  by  an  electro-magnet  with  a  polariseci 
armature  pulled  in  one  direction  by  a  spring,  so  Uiat  only 
the  intermittent  currents  sent  by  one  of  the  two  keys  wiU 
actuate  it  and  work  the  hand  round  the  dial.  As  all  the 
indicators  are  similarly  worked,  and  as  they  are  all  looped  in 
on  one  circuit,  it  follows  that  they  will  all  move  in  unison 
when  intermittent  currents  are  sent  by  the  key  referred 
to. 

The  general  working  of  the  apparatus  is  as  follows  : — the 
index  hands  of  all  the  instruments  being  at  zero,  any 
station  who  desires  to  call,  depresses  key  No.  1  several  times 
(the  reason  of  this  will  be  afterwards  explained),  he 
then  does  the  same  with  key  No.  2,  so  as  to  send  inter- 
mittent positive  currents,  say,  out  to  line,  and  this  he  con- 
tinues to  do  until  he  has  worked  the  hand  of  his  indicator 
round  to  the  number  of  the  subscriber  whose  attention 
he  desires  to  call.  This  being  done  he  next  again  depresses 
and  raises  key  No.  1  several  times,  this  has  the  effect  of 
sounding  a  bell  in  the  instrument  of  the  subscriber  referred  to. 
After  the  communication  is  finished,  he  again  sends  intermit- 
tent currents  from  key  No.  2,  so  as  to  work  the  index  hand 
of  his  apparatus  round  to  zero  ;  when,  however,  this  has 
taken  place,  he  still  continues  to  alternately  depress  and 
raise  his  key  a  few  more  times,  though  this  operation  will 
not  cause  those  index  hands  which  have  arrived  at  zero  to 
advance  further,  since  they  become  arrested  at  the  latter 

Joint  by  a  stop  ;  those  hands,  however,  that  may  have  acci- 
entally  lagged  behind  will,  by  the  few  additional  currents, 
have  been  brought  to  zero. 

Now  the  first  operation  which  took  place — ^namely,  the 
depression  of  key  No.  1 — ^had  for  its  object  the  release  of  all 
the  index  hands  from  the  zero  stops  against  which  thoy  bad 
become  arrested,  so  that  when  key  No.  2  was  depressed  they 
would  be  free  to  move  forward.  The  way  in  which  this 
releasing  is  effected,  and  the  means  by  which  it  happens 
that  only  the  bell  at  the  office  of  the  subscriber  it  is  desired 
to  caU  is  rung,  will  be  understood  from  figs.  2  and  3,  the 
latter  being  an  enlarged  general  plan  of  portions  of  the 
mechanism. 

Referring  to  fig.  2,  t£^  is  a  propelment  wheel  actuated  by 
an  anchor  attached  to  a  soft  iron  tongue.  This  tongue  is 
polarised  from  its  lower  end  by  one  end  of  a  permanent  steel 
magnet,  M,  and  plays  between  the  two  poles  of  two  electro- 
magnets, whose  other  poles  are  connected  by  a  soft  iron 
strap.  The  anchor  is  normally  pulled  over  to  the  right 
by  a  spiral  spring  (not  seen  in  the  figure). 

A  second  soft  iron  tongue,  t  (see  fig.  3),  is  polarised 
by  the  second  pole  of  the  permanent  magnet,  h,  and  this 
tongue  also  plays  between  the  poles  of  two  electro-magnets. 
The  four  electro  -  magnets  are  connected  together  in 
one  circuit,  the  connections  being  so  made  that  when 
the  magnets  are  excited,  one  tongue  tends  to  move  to 
the  right,  whilst  the  other  tends  to  move  to  the  left.  It 
is  evident,  therefore,  that  as  one  tongue  is  normally  drawn 
to  the  left  by  a  spring,  and  tongue,  t,  is  normally  pressed 
to  the  right  by  another  spring,  that  currents  m  one 
direction  only  affect  the  former,  whilst  currents  in  the 
opposite  direction  only  affect  /. 

deferring  now  to  fig  3,  tv  shows  the  propelment  wheel,  a 

Sortion  of  which  is  broken  away  to  show  the  disc,/.    This 
isc  is  fixed  to  the  same  axle  as  w,  and  turns  with  it.  To  the 
tongue,  /,  which  is  axled  at  A,  is  fixed  the  curved  wire,  *,  to 
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the  extreme  end  of  which  is  attached  the  bell  hammer  (see 
fig.  2).  Attached  to  ^  is  a  small  projecting  piece,  d.  This 
projecting  piece  being  in  a  line  with  the  aisc,  /,  presses 
against  the  circnmference  of  the  latter  when  k  is  moved  to 
the  right  by  the  attraction  of  the  tongue,  /,  thus  the 
hammer  at  the  end  of  k  is  prevented  from  stnking  the  bell. 
When,  however,  the  disc  has,  by  the  movement  of  the  wheel, 
Wj  become  turned  round  so  that  the  notch,  ^,  comes  opposite 
(or  nearly  opposite)  d,  then  k  can  have  its  full  movement 
and  its  hammer  can  strike  the  bell. 

On  the  axle  on  which  w  and  /  are  fixed  is  secured  an 
arm,  e.  This  arm  has  near  its  end  and  on  its  inner  face  a 
small  wedge-shaped  projection,  b.  The  piece,  d,  has  a 
similar  projection,  a,  on  its  outer  face.    Now  supposing  k 


These  latter  currents,  as  explained  at  the  beginning  of  the- 
article,  are  sent  at  the  commencement  of  the  calling  opera- 
tions. 

Now  by  so  setting  the  position  of  the  notch,  ^  (on  the- 
disc,/),  in  the  various  instruments  that  the  notch  in,  say 
No.  7  instrument,  comes  opposite  the  piece,  d,  when  the- 
indicating  hand  of  No.  7  points  to  that  number,  then  it  is 
evident  that  the  bell  of  No.  7  only  can  be  sounded  when  the 
index  hands  of  all  the  instruments  point  to  7  ;  and  simi- 
larly if  all  the  hands  point  to  5,  then  the  bell  of  No.  5  only 
can  be  sounded. 

As  the  wheel,  w,  has  forty  teeth  cut  on  it — that  is  to  say, 
as  five  movements  of  the  anchor  will  be  required  to  move- 
the  index  hands  from  one  number  to  the  next,  and  as  the 
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to  be  in  its  normal  position,  then,  if  the  arm,  c,  becomes 
moved  round,  the  projection,  b,  will  come  in  contact  with 
the  projection,  a,  and  the  movement  of  c,  and  consequently 
also  of  the  hand,  n,  will  become  arrested ;  in  this  position 
n  points  to  zero  on  the  dial. 

Now  the  position  of  the  arm,  c,  is  so  arranged  with  re- 
ference to  the  wheel,  w,  that  when  b  has  been  worked  round 
so  as  to  be  just  in  contact  with  d,  then  the  propelment  anchor 
is  just  on  the  point  of  moving  w  under  the  influence  of  the 
retractile  spring.  Under  these  conditions  it  follows  that  if 
k  be  moved  slightly  to  the  right  by  the  action  of  the  electro- 
magnet acting  on  /,  so  as  to  free  a  from  b,  then  the  wheel, 
w,  will  move  Sightly  forward  by  the  propelment  anchor  being 
pulled  quite  home  into  the  teeth  of  w  by  the  spring.  When, 
therefore,  k  drops  back  to  its  normal  position,  the  projection, 
a,  will  come  underneath  the  projection,  b,  and  the  movement 
of  c  will  no  longer  be  prevented.  Thus  the  wheel,  tv,  and 
the  pointer,  n,  are  free  to  move.  We  thus  see  that  when  a 
series  of  intermittent  currents  in  one  direction  are  sent  by 
key  No.  2,  the  wheel,  ta,  and  the  indicator  hand,  n,  can  be 
worked  round  to  zero,  but  no  further,  and  that  in  order  that 
the  rotation  may  be  continued  it  is  necessary  to  move  k, 
which  is  done  by  a  current,  or  currents,  sent  by  key  No.  2. 


notch,  ^,  is  made  suflBciently  broad — an  accidental  skip  of  one- 
or  two  movements  of  the  anchor  in  the  course  of  the  revolution 
of  the  wheel,  w,  will  not  prevent  the  bell  ringing  at  the  proper 
station.  Such  accidental  skipping  as  has  been  pointed  out 
will  be  corrected  at  the  final  stage  of  the  calling  t)peration  by 
bringing  all  the  hands  up  to  the  zero  stops. 


HASKINS'  ARC  ELECTRIC  LAMP. 


This  is  the  invention  to  which  we  alluded  in  a  short  note 
last  week  under  the  name  of  the  "Diamond"  arc  lamp. 
We  now  purpose  entering  more  fully  into  its  construction 
and  design,  for  although  any  person  can  devise  an  arc  lamp 
differing  in  some  points  from  preceding  specifications,  and  not- 
withstanding that  the  number  of  such  lamps  is  legion,  there 
are  decidedly  merits  in  the  invention  under  discussion  whieh 
deserve  more  than  a  passing  notice.  Mr.  Haskins  is  well 
known  in  America,  and  here  also,  as  a  leading  electrician, 
and  on  this  account  alone  one  would  naturally  expect  8f«ie- 
thing  out  of  the  ordinary  from  his  inventive  fecultics.  The 
lamp  in  question,  as  we  have  before  stated,  is  to  be  weta  in 


July  29,  1882.] 


THB  TSUKOUPBIO  JOUBKAX.  JLSB 

ELECTRICAL    REVIEW. 


67 


action  at  874,  Buston  Boad ;  the  current  necessary  for 
prodncing  the  light  being  supplied  by  a  Weston  dynamo- 
electric  machine.  Before  entermg  into  a  description  of  the 
Diamond  arc  lamp  we  will  briefly  call  the  attention  of 
our  readers  to  a  somewhat  similar  idea  of  Mr.  Haskins, 
which  we  extract  with  an  illustration  (ses  fig.  1)  from  the 
Official  Gazette  of  the  United  States  Patent  Office.  The 
number  of  this  patent  is  261,091,  and  was  filed  in  the 
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United  States  of  America  Patent  Office  January  25th,  1882. 
The  claim  of  Mr.  Haskins  which  follows  will  sufficiently 
explain  the  sketch  : — 

"  The  combination,  substantially  as  hereinbefore  set  forth, 
of  the  movable  electrode  of  an  arc  lamp,  an  electro-magnet 
vitalised  by  the  Ught-producing^curi'ent,  and  an  intermediate 
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regulating  mechanism  consisting  of  a  drum  mechanically  con- 
nected with  said  electrode,  and  an  armature  and  a  clamping- 
lever  connected  together  and  pendulously  suspended  from 
the  axis  of  said  drum,  said  clamping*lever  being  adapted  to 
act  against  the  inner  periphery  of  said  drum." 


It  is  evidently  intended  that  the  fine  wire,  of  the  electro- 
magnet shall,  when  the  current  passes  through,  partially 
demagnetise  the  core  ;  or  r&ther  weaken  the  magnetism 
produced  in  the  core  by  the  main  cnrrwit  flowing  through 
the  thick  coil. 

Most  of  the  arc  lamps  at  present  in  operation  have  the 
lower  carbon  fixed,  and  the  upper  one  is  allowed  to  approach 
the  lower  when  necessary  by  its  weight  alone.  The  object 
of  the  electro-magnetic  devices  of  various  forms  employed  in 
such  lamps  is  usually  for  the  purpose  of  parting  the  carbons, 
thus  forming  the  arc,  regulating  the  length  of  the  arc,  and 
also  for  releasing  the  grip  or  clutch  holding  up  the  top 
carbon,  so  that  it  may  descend  towards  the  lower  when  the 
length  of  arc  increases  beyond  its  normal  state.  In  the 
same  manner  the  Haskins  lamp  depends  upon  gravity  for 
the  descent  of  the  upper  carbon,  and  an  electro-magnetic 
apparatus;  or  feeding  mechanism,  applied  to  the  upper  carbon 
regulates  its  action.  In  the  following  sketch  of  the  working 
parts  of  this  invention,  fig.  2,  it  wiU  be  seen  that  the  upper 
carbon  holder  is  shown — as  in  many  other  lamps — as  a  light 
toothed  bar  or  rack,  r.  This  gears  into  a  pinion,  p,  fastened 
to  the  centre  of  a  flanged  disc,  d,  which  is  accordingly 
rotated  by  the  lifting  up  or  falling  of  the  rack.  To  control 
the  downward  movement  of  the  carbon  holder  it  is  only 
necessary  to  apply  a  brake  to  the  inside  rim  or  flange  of  this 
disc,  and  as  this  latter  may  be  of  any  required  size,  the 
power  requisite  to  check  its  motion  and  resist  the  weight  of 
the  carbon  holder  may  be  very  small,  and  the  magnetic 
attraction  necessary  for  this  purpose  may,  therefore,  be  com- 
paratively slight.  The  brake  is  shown  in  the  figure  at  x, 
and  forms  the  foot  of  a  bent  lever,  L,  pivoted  at  s  on  one 
arm  of  the  armature,  a,  a.  This  armature  is  pivoted  at  the 
centre'of  the  disc,  B,  about  which  it  swings  freely  in  response 
to  the  varying  magnetic  attraction  of  the  poles,  n,  s,  of  the 
electro-magnet.  It  is  claimed  that  on  account  of  the 
manner  in  which  the  armature  is  hung  between  the  poles  of 
the  electro-magnet  a  very  slight  attraction  serves  to  deflect 
it,  and  as  the  leverage  with  which  the  attractive  force  acts 
upon  the  armature  decreases  as  it  approaches  the  poles,  the 
magnetic  pull  is  uniform  throughout  the  entire  movement, 
instead  of  being  subject  to  a  violent  variation,  as  is  the  case 
when  an  armature  approaches  the  poles  in  the  line  of  the 
magnetic  attraction. 

The  core  of  the  electro-magnet  is  wound  with  two  coils, 
one  of  thick  and  the  other  of  thin  wire.  In  the  lamps 
as  actually  used,  the  thin  wire  is  wound  first  upon  the  core, 
and  the  thick  coil  outside  this.  The  main  circuit  includes 
the  carbons  and  the  thick  wire,  the  fine  coil  being  in  a 
derived  circuit  or  shunt  to  the  arc.  When  the  lamp  is  ready 
for  action  and  the  carbons  touching,  all  the  current  except 
the  little  passing4hrough  the  fine  wire  coil,  goes  through 
the  main  path,  and  the  electro-magnet  is,  therefore,  strongly 
magnetised.  The  armatare  at  both  ends  is  attracted  and 
carries  with  it  the  brake,  x,  which  clamps  against  the  inside 
rim  of  the  disc,  d.  Any  further  motion  of  the  armature 
must  then  necessarily  turn  the  disc,  which  raises  the  upper 
carbon,  thus  establishing  the  arc.  Suppose  that  only  the 
thick  wire  coil  is  wound  upon  the  electro-magnet,  then  as 
the  current  weakens  through  the  lengthening  of  the  arc,  as 
the  carbons  consume,  the  ends  of  the  armature  not  being  so 
strongly  attracted  swing  away  from  the  poles  of  the  electro- 
magnet, and  in  so  doing  the  carbon  is  lowered  to  a  sbght 
extent.  TVhen  it  reaches  the  position  in  which  the  upper 
end  of  the  lever,  l,  beai*s  against  the  pin,  s^  the  brake,  x,  is 
released,  and  the  carbon  is  free  to  slide  downwards.  Since 
the  magnetic  attraction  is  applied  in  a  way  to  render  the 
device  equally  sensitive  to  currents  of  different  strengths, 
and  since,  on  account  of  the  leverage  obtained  by  the  disc, 
a  comparatively  feeble  current  can  'overcome  the  weight  of 
the  carbon,  a  smidl  arc  can  be  as  readily  formed  as  a  large 
one.  The  lamp  automatically  adjusts  itself  to  the  current 
sent  through  it,  and  the  brake  needs  no  adjustment,  as  the 
armature  smiply  moves  through  a  less  or  greater  distance, 
forming  a  short  or  long  arc,  as  the  current  increases  or  de-^ 
creases  in  strengh.  The  use  of  the  fine  wire  coil  is  explained 
as  follows  : — With  only  the  thick  wire  on  the  electro-magnet, 
the  light  remains  constant  only  as  long  as  the  current  itself 
is  so.  Considerable  fluctuations  in  this  current,  such  as 
occur  when  a  number  of  lamps  are  in  circuit,  will  therefore 
cause  an  unsteadiness  of  the  light,  unless  some  arrangement 
is  provided  for  equalising  the  variations.    This  is  the  duty  of 
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the  fine  wire  coil,  which  provides  a  path  for  the  cnrrent  around 
the  arc,  and  as  the  direction  of  the  current  through  it  is  in 
a  contrary  direction  to  that  passing  by  the  thick  wire,  it 
constantly  tends  to  weaken  this.  When  the  current  greatly 
increases,  the  shunt  coil  takes  its  share  of  the  increase,  thus, 
tending  to  diminish  the  excess  of  current  in  the  thick  coil. 
This  appears  an  odd  way  of  explaining  the  use  of  the  fine 
wire  circuit,  which  is  simply  to   partially  neutralise  the 
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magnetism  developed  in  the  core  of  the  electro-magnet  by 
the  current  which  passes  through  the  thick  coil.  Of  course, 
if  an  abnormal  resistance  should  occur  in  the  main  circuit  of 
the  lamp,  the  carbons  would  quickly  drop  together,  and  start 
afresh. 

The  general  view  of  the  mechanism  of  this  lamp  is  shown 
in  fig.  3. 

We  are  indebted  for  portions  of  our  description  to  the 
T^amphlet  of  the  Union  Electric  Manufacturing  Company  of 


New  York,  and  for  the  last  sketch  to  the  courtesy  of  Mr. 
Newson,  of  Isleworth,  the  agent  for  the  sale  of  the  patent 
rights  of  this  lamp  in  Great  Britain  and  Europe,  who  khdly 
sent  to  our  oflSce  a  lamp  from  which  the  drawing  was  made. 
It  would  be  hard  to  find  a  lamp  on  the  arc  system,  with  one 
carbon  above  another,  to  e(^ual  this.  There  is  apparently 
nothing  whatever  of  a  dehcate  nature  in  its  whole  con- 
struction, and  therefore  the  liability  to  derangement  is 
reduced  to  a  minimum.  The  disc,  with  the  friction  brake, 
is  a  capital  arrangement,  and  it  will  be  seen  that  both  poles 
of  the  electro-maffnet  are  usefully  employed.  The  use  of  a 
shunt  circuit  for  dema^etising  or  reducing  the  magnetism 
produced  by  the  main  coil,  although  not  new,  is  well 
adapted  to  its  purpose  in  the  Haskins  lamp.  The  nearest 
approach  to  this  invention  which  we  can  call  to  mind  at  the 
moment  is  the  arc  lamp  of  Mr.  Andrew  Common,  who 
employed  a  disc  and  brake,  and  also  a  rack  and  pinion,  and  a 
shunt  circuit,  in  opposition  to  his  main  coiL  The  two 
lamps,  however,  are  in  some  other  points  dissimilar, 
especially  in  regard  to  the  electro-magnetic  apparatus,  as  in 
the  last-mentioned  lamp  a  solenoid  was  made  use  of.  The 
proprietors  of  the  Haskins  lamp  may  rest  assured  that  as  far 
as  merit  is  concerned  it  should  take  a  leading  position,  not 
merely  electrically,  but  commercially;  and  we  can  safe]/ 
say  that  as  far  as  compactness,  simplicity,  excellence  of 
design,  both  electrical  and  mechanical,  and  lastly — ^for  such 
a  type  of  lamp— its  extreme  lightness,  it  can  certainly  hold 
its  own.  Having  twice  seen  the  lamp,  we  feel  convinced  of 
its  superiority  in  several  important  points  over  most  of 
those  at  present  in  actual  operation. 

Since  writing  our  description  of  Mr.  Haskins'  lamp,  we 
have  received  a  copy  of  the  following  report  on  its  merits. 
!Mr.  Farquhar  is  well  known  as  an  expert  in  electric  lighting 
matters,  and  his  opinion  is  therefore  worthy  of  conside- 
ration : — 

Deab  Sm, — In  regard  to  the  Diamond  Arc  Lamp,  of  whicli  I  haTe 
made  a  thorough  test  and  investigation,  I  may  state  in  a  few  words  its 
superiority  over  other  arc  lamps. 

1.  The  great  simplicity  of  the  mechanism  used  to  keep  the  carbon 
points  at  an  imiform  distance ;  this  same  mechanism  acting  at  the 
same  time  as  the  arc  starter. 

2.  The  comparatively  light  weight  of  the  lamp  which,  complete, 
does  not  exceed  10  lbs.  I  do  not  know  of  any  other  lamp  of  equal 
lighting  capacity  as  the  one  in  question,  which  weighs  so  httle. 

3.  As  regards  economy  of  manufacture,  I  should  state  confidently 
that  the  Diamond  lamp,  if  manufactured  on  a  large  scale,  would  create 
quite  a  revolution  in  arc  lighting,  as  the  smaU  cost  of  the  lamp 
would  overcome  one  of  the  great  obstacles  at  present  to  eoouomic 
electric  lighting. 

4.  One  g^at  and  important  feature  in  the  Diamond  lamp  is 
the  relation  of  the  parts  and  the  law  of  their  movements,  the  e&ct  of 
which,  without  entering  into  details,  is  such  that  the  lamp  auto- 
matically adjusts  itself  to  the  current  sent  through  it,  that  is  to  saj, 
that  the  arc  automatically  lengthens  if  the  intensity  increases ;  the 
lamp  therefore  acts  as  a  regulator,  and  affords  always  a  profhortional 
external  resistance  to  the  electromotive  force  of  the  machine  sup- 
plying the  current;  this  in  a  great  many  instanoea  of  practical 
electric  lighting  would  save  serious  injuiy  to  the  dynamo  machines. 

La  conclusion,  I  may  say  that  after  six  years  of  busy  employment 
in  practical  electric  lighting,  I  have  never  seen  a  lamp  that  recom- 
mends itself  more  to  the  purpose  for  which  it  is  intended  than  the 
Diamond  Arc  Lamp. 

Tours  truly, 

Heaeinoton,  Esq., 

374,  Euston  Road. 
nth  July,  1882, 


CHAS.  W.  FARQUHAB. 


French  Association  foe  the  Advancement  op  Science. 
— The  eleventh  session  will  be  held  at  La  Rochelle  from  the 
24th  to  the  Slst  of  August,  1882.  The  programme  of  the 
session  comprises  a  general  inaugural  meeting,  section  sittings, 
scientific  or  industrial  visits,  public  conferences,  and  excur- 
sions. Several  questions  relating  to  electricity  will  be  treated ; 
amongst  others  we  may  mention  a  paper  by  M.  Marcel 
Brillouin  on  the  method  of  comparing  co-efficients  of  indnc- 
tion ;  the  causes  of  errors  and  the  means  of  avoiding  them; 
a  communication  from  M.  Debrun,  Professor  at  the  Lyc^  of 
Paris,  on  a  capiUary  registering  electrometer,  and  the  general 
distribution  of  electricity.  M.  Tissandier  will  expound  his 
researches  on  small  batteries,  and  M.  Hospitalier  will  hold  a 
conference  on  the  electric  light.  We  ^all  endeavour  to 
keep  our  readers  well  informed  concerning  the  electrical 
subjects  presented  to  the  association.  j 
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CORRESPONDENCE. 


NOTES. 


TO  CORRESPONDENTS. 

Ko  notice  can  bo  taken  of  anonjmooB  communicaidons.  Whatever 
l«  intended  for  insertion  most  be  authenticated  hj  the  name  and 
address  of  the  writer,  not  necessarily  for  publication,  but  as  a 
guarantee  of  good  faith. 

Correspondence  should  arrive  not  later  than  Tuesday  morning  if  it  is 
dcdred  to  appear  in  the  following  number. 


THE  TELEPHONE. 

To  ihs  Edilors  o/Tm^  Electrical  Review. 

Sirs, — In  your  issue  of  the  15th  of  July,  Mr.  Henry  C. 
Back  thinks  fit  to  criticise  the  criticism  of  M.  Le  Comte  du 
Moncel,  and  claims  that  Professor  E.  Dolbear  was  the  first 
to  apply  the  vibrations  of  a  condenser  to  the  construction  of 
a  telephonic  receiver  ;  but  he  must  have  forgotten  that 
Mr.  Varley,  some  years  before  the  invention  of  the  Dolbear 
telephone,  constructed  an  apparatus  in  which  a  Beiss  trans- 
mitter and  a  battery  were  inserted  in  the  circuit  with  the 
primary  wire  of  an  induction  coil,  to  the  secondary  of  which 
was  attached  a  condenser,  which  was  found  to  reproduce 
sound  nearly  as  well  as  the  Beiss  receiver.  Thus  it  would 
appear  that  the  only  improvement  made  by  Professor 
Dolbear  was  the  substitution  of  flexible  plates  for  the 
packed  condensers,  and  the  use  of  a  transmitter  producing 
undulatory  currents  instead  of  intermittent  ones. 
Tours  faithfully, 

P.  D.  WOLFFERS,  FIL8. 
56,  Portlmid  Place,  Clapham,  S.W. 
Jult/  Idt/i,  1822. 

CARBONISING  PROCESSES. 
To  the  Editors  of  The  Electrical  Review. 

Dear  Sirs, — Can  jou,  through  the  columns  of  your 
valuable  journal  or  by  letter,  give  me  any  information  in 
regard  to  the  Bertholetti  process  of  carbonising  ?  Can  you 
give  me  the  name  of  any  work  referring  to  the  subject  of 
carbonising  ?  Very  truly  yours, 

FRED.  L.  HARRIS. 

20,  Nelson  Square,  S.E.,  July  25/7*,  1882. 

[We  will  endeavour  to  find  the  information  our  corre- 
spondent seeks,  and  in  the  meantime  perhaps  some  of  our 
readers  may  be  able  to  supply  his  wants. — Eds.  Elec. 
Rev.]  

THE  CRYSTAL  PALACE  ELECTRICAL 
EXHIBITION. 

To   the   Editors   of  The   Electrical   Review. 

Sirs, — Having  read  "Disque's"  letter  and  your  para- 
graph in  your  last  issue,  I  should  be  glad  if  you  would  find 
room  for  my  experiences. 

Having  had  cause  to  make  complaints  (as  who  had  not), 
I  adopted  the  usual  course  of  writing  to  the  management. 
This  being  without  avail  I  requested  that  a  deputation  from 
a  certain  section  of  exhibitors  should  be  received  by  the 
directors.  After  some  delay  a  reply  was  forwarded,  stating 
that  the  chairman  and  manager  would  be  pleased  to  hear 
us.  The  usual  soft  soaping  took  place,  and  things  became 
worse  than  before. 

I  then  wrote  to  the  Lord  Mayor,  whose  name  heads  the 
list  of  the  Honorary  Council  of  advice.  In  due  course  I 
received  a  reply  from  his  secretary  to  the  effect  that  the 
Lord  Mayor  raew  nothing  of  the  matter,  and  had  forwarded 
my  letter  to  the  Crystal  Palace  authorities.  Of  course,  I 
beard  nothing  fbrther,  and  concluded  the  game  was  not 
worth  the  candle. 

All  exhibitors  should  now  combine  and  insist  upon  the 
directors  making  the  awards  known  at  once,  failing  which 
they  should  declme  to  enter  for  the  forthcoming  exhibition. 
The  Honorary  Council  of  Advice  is  much  too  honorary  to 
be  troubled  with  the  matter.  Yours  truly, 

P.  W.  POPK-COX. 

Salisbury  Hotel,  London,  July  2^th,  1882. 

We  have  received  from  Prof.  Silvanus  Thompson  an 
important  letter  on  the  subject  of  the  telephone,  but  unfor- 
tunately too  late  for  insertion  in  the  present  number. — Eds. 
£l£C.  Rev. 


Kennedy's  Electric-lamp  Patents.— With  reference 
to  a  statement  which  appeared  at  page  886  in  the  "Note8>" 
of  our  issue  dated  27th  May  last,  we  are  now  able  to  state 
on  authority,  that  all  oppositions  to  the  patents  applied. for 
by  Mr.  Kennedy,  No.  6524  of  1881,  No.  1199  of  1882,  the 
latter  being  the  "  Solenoid  Arc  Lamp  Patent,"  have  been 
withdrawn.  With  reference  to  the  latter,  it  is  important  to 
state  that  the  opposition  to  it  was  withdrawn  after  a 
declaration  had  been  filed  by  Sir  William  Thomson,  pointing 
out  the  important  differences  in  Kennedy's  Arc  Lamp  over 
any  lamp  which  had  preceded  it.  The  only  reason  we  had 
for  statmg  what  we  did  was  the  fact  that  nothing  was 
mentioned  concerning  this  matter  in  the  Company's 
prospectus.  We  are  glad  to  note  that  these  oppositions 
have  not  led  to  any  difficulties  or  complications  whatever, 
that  both  patents  are  now  completed,  and  the  necessaiy 
arrangements  carried  out  under  them  with  the  Railway  and 
Electric  Appliances  Company  (Limited). 

Scientific  Reports  on  Electric  Lighting. — We  drew 
attention  last  week  to  the  extract  of  Mr.  J.  E.  H.  Gordon's- 
report  on  the  '*  Rogers  "  incandescent  electric  lamp,  which 
was  published  in  the  daily  press  during  the  last  day  or  two 
remaining,  for  applications  for  shares  in  the  J.  B.  Rogers  Elec- 
tric Light  Company.  We  notice  the  following  letter  in  the 
money  article  of  the  Times  of  Saturday  last : — 

"  28,  ColUngham  Place,  CromweU  Road,  S.W.,  July  21. 
**  Sir, — I  observe  in  the  Times  of  yesterday  an  adyertlBement  of 
the  J.  B.  Rogers  Electric  Light  Company,  in  which  it  is  stated  that 
the  fuU  report  can  be  seen  at  the  office. 

**  On  sending  to  the  office  I  find  that  this  is  not  the  case,  as  only 
that  portion  of  my  report  which  aUudes  to  the  lamps  is  shown. 

**  I  shaU  be  obliged  if  you  wiU  permit  me  to  state  through  the 
Times  that  my  report  embraced  both  the  incandescent  lamps  con- 
structed by  Mr.  Rogers  and  the  *  system  of  subdivision  *  patented  by 
him,  and  that  I  stated  that  the  so-called  system  is  worthless.  About 
the  rest  of  the  nine  patents  advertised  I  have  expressed  no  opinioo, 
as  they  have  not  been  submitted  to  me. 

**Your  obedient  servant, 

"J.  E.  H.  GORDON.'' 

We  cordially  endorse  Mr.  Gordon's  opinion  on  the  worth- 
lessness  of  the  system  of  subdivision,  and  we  can  only  regret 
that  publicity  was  not  given  to  this  matter  before  the  closing 
of  the  share  list.  That,  howeyer,  is  not  Mr.  Gordon's  fault, 
for  the  J.  B.  Rogers  Company  apparently  took  care  that 
his  disclaimer  should  not  meet  the  public  gaze  until  it  was 
useless,  for  the  reason  above  stated.  The  same  letter  was 
also  published,  we  believe,  in  the  Standard^  and  has  called 
forth  the  following  reply,  which  appeared  in  that  newspaper 
on  Wednesday : — 

Sm, — The  attention  of  the  directors  of  this  company  has  been 
caUed  to  a  letter  in  the  Money  Article  of  yesterday's  issue  of  your 
paper,  signed  J.  E.  H.  GU)rdon,  in  which  he  states  erroneoualy  that 
a  certain  report  made  by  him  on  some  of  Mr.  Rogers*  patents  was 
omitted  from  the  report  produced  at  the  company's  offices  to  his 
representative.  We  are  directed  to  inform  you  that  our  clients  have 
never  had  but  one  report  of  Mr.  Gordon's,  i.e.,  that  on  Mr.  Rogers' 
Incandescent  Lamp,  and  that  has  been  produced  in  its  entirety  to 
every  applicant  who  has  applied  to  inspect  the  documeots  set  out  or 
referred  to  in  the  prospectus  of  this  company.  The  directors  have 
made  inquiries  of  Mr.  Rogers  and  the  promoters  whether  or  not  any 
other  report  of  Mr.  Grordon's  has  been  made  on  Mr.  Rogers'  patents, 
and  they  find  that  Mr.  Gk)rdon'8  draft  report  did  con  tarn  an  opinion 
on  the  **  System  of  Distribution  "  that  Mr.  Rogers  was  mistaken  in 
his  views  on  the  subject,  but  that  portion  of  the  report  was  struck 
out  by  Mr.  Gk)rdon,  and  omitted  in  the  fair  copy  report  signed  by 
him  and  received  by  the  directors. 

We  refrain^  from  further  observations  pending  the  result  of 
counael's  opinion  as  to  the  course  the  dilators  should  adopt  in 
consequence  of  the  publication  of  Mr.  Gordon's  letter. 

We  are,  Sir,  your  obedient  servants, 
WEST,  KING,  ADAMS,  and  CO. 

Cannon  Street,  London,  E.G.,  July  2bth, 


The  Electric  Light  in  Egypt.— Lieutenant  Dickiti, 
of  the  Alexandra,  has  succeeded  in  establishing  the  electric 
h'ght  at  Fort  Gomeldikh. 


The  Electric  "  Sun  '*  Lamp  and  Power  Coiipany. — 
It  is  announced  that  the  letters  of  allotment  for  the  shares 
of  the  Electric  "  Sun  "  Lamp  and  Power  Company  (Limited) 
were  posted  on  Wednesday  evening. 
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The  Islay  Cable. — We  understand  that  the  ss.  3forna, 
now  oflf  Silvertown,  will  start  this  morning  to  repair  the 
above  cable.  

-  The  Electric  Light  in  Theatres. — We  extract  from 
Thursday's  Standard  the  following  note  from  the  Paris 
oorrespondent  of  that  paper  : — "  The  disastrous  fires  in 
theatres,  which  have  lately  entailed  the  loss  of  so  many  lives, 
have  induced  the  Prefect  of  Police  to  study  the  question  of 
lighting  places  of  public  amusement,  with  the  view  of,  if 
possible,  lessening  the  danger  entailed  by  the  use  of  gas.  Till 
now  no  very  satisfactory  result  had  been  achieved.  Many 
experiments  with  various  electric  lamps  had  been  made,  but 
all  had  required  the  presence  in  the  building  of  an  engine 
to  supply  the  lamps  with  electricity.  Last  night  a  step  was, 
however,  made  in  the  right  direction.  The  Vari^t^  Theatre 
was  lighted  up  by  the  English  Faure  Electric  Accumulator 
Company  ;  the  whole  house,  the  stage,  footlights,  corridors, 
and  green  rooms  were  all  lighted  with  the  Swan  incandescent 
lamp.  The  intensity  of  the  light  was  very  successfully 
regulated,  and  the  footlights  turned  on  and  oflF  with  great 
rapidity.  The  heat  was  also  very  much  less  than  that  occasioned 
by  the  use  of  gas.  The  spectators  at  these  private  experi- 
ments, among  whom  were  M.  Camescasse,  almost  every 
theatrical  director  in  Paris,  theatrical  critics,  and  many  Depu- 
ties and  Senators,  pronounced  most  favourably  on  them." 

Another  "  Brush  "  Company. — We  have  received 
the  prospectus  of  the  "  Brush  "  Electric  Light  Company 
of  Ireland  (Limited),  which  has  been  formed  to  supply 
in  Ireland  electricity  for  public  and  private  lignt- 
ing,  as  a  motive  power  and  for  other  purposes.  It 
has  secured  concessions  from  the  Anglo-American  Brush 
Oorporation  for  the  use  of  the  rights  and  patents  of  the 
latter.  The  capital  is  £250,000,  of  which  £130,000  are  to 
be  issued  now,  in  26,000  shares  of  £5  each.  Two  thousand 
shares  will  be  issued  as  frilly  paid  to  the  vendors,  who  will 
also  receive  £22,500  in  cash.  It  appears  from  the  prospectus 
that  the  company  is  to  take  over  the  business  and  plant  of 
the  Dublin  Electric  Li^ht  Company  (Limited)  and  6,870 
shares  are  reserved  for  that  purpose.  The  company  is  ex- 
pected to  profit  largely  by  "  granting  sub-licences  to  local 
companies."  This  mode  of  operating  has,  no  doubt,  worked 
very  well,  so  far,  for  the  original  "  Brush  "  Corporation,  but 
is  not,  as  it  appears  to  us,  capable  of  unlimited  development, 
and  unless  some  more  solid  and  lasting  earning  capacity  than 
this  is  possessed  by  the  companies  which  have  made  it  their 
chief  reliance,  their  pt*ofits  will  cease  shortly.  It  is,  perhaps, 
too  much  as  yet  to  expect  them  to  show  any  very  large 
volume  of  regular  business,  but  in  nearly  all  the  prospectuses 
of  this  class  of  companies  which  have  come  before  us  the 
principal  inducement  offered  to  investors  is  the  possibility  of 
selling  a  concession  to  some  third  party,  a  legitimate  operation 
enough,  but  one  which  ex  vi  termini  cannot  constitute  a  per- 
manent source  of  revenue. — The  Times, 


The  Holborn  Guardians  and  the  Electric  Light. — 
In  consequence  of  the  great  increase  in  the  gas  bill  for  the 
infirmary  during  the  last  year,  notwithstanding  that  there 
was  a  reduction  in  the  price,  the  board,  a  short  time  since, 
invited  tenders  for  lighting  the  establishment  with  the 
electric  light,  and  the  tenders  received  were  as  follows  : 
Messrs.  Siemens  Brothers,  £5,000  ;  the  Brush  Electric 
Lighting  Company,  £4,345,  and  Messrs.  Pilsen,  Joel  and 
Company,  £3,143.  The  Infirmary  Conmiittee  reported 
that  the  matter  was  referred  to  Messrs.  Snell  and  Sons, 
architects  to  the  board,  to  report  thereon.  The  committee 
stated  that  they  had  awarded  the  best  thanks  of  the  com- 
mittee to  Messrs  Snell  and  Sons  for  their  careful  and 
elaborate  report,  and  the  committee  report  to  the  board . 
that  in  their  opinion  it  is  not  advisable  to  use  the  electric 
light  at  the  establishment.-  Mr.  Ross  moved  the  adoption 
of  the  report.  It  was  shown  that  the  expense  of  the  electric 
light  was  such  that  they  could  not  think  of  adopting  it  at 
present.  Mr.  Whiting  thought  that  the  subject  had  not 
received  proper  attention,  and  that  another  committee  might 
bring  up  a  more  favourable  report.  The  present  gas-fittings 
could  be  adapted  to  the  electric  light,  and  they  would  get 
rid  of  the  vitiated  atmosphere.  The  report  was  then 
approved.  This  matter  formed  the  subject  of  Mr.  Snell's 
correspondence  with  several  of  our  contemporaries. 


Secondary  Battery.— Patent  No.  260,654.  Piled  in 
the  United  States  of  America  Patent  Office,  June  15th 
1882,  by  Charles  F.  Brush :— 


Claim.— The  method  of  fonning  the  plates  of  a  Beoondarr  battery 
conaistiiig  in  forming  reoeptacleB  for  oxide  of  lead  in  its  suiuoe,  then 
applying  oxide  of  lead  to  the  plate  and  within  such  receptacles,  and 
af  terwaxd  subjecting  the  oxide  of  lead  to  pressure. 


Secondary  Battery.— Patent  No.  260,658.  Filed  in 
the  United  States  of  America  Patent  Office,  June  16th,  1832, 
by  Charles  F.  Brush  :— 


.  Claim. — In  a  secondary  battery,  an  element  consisting  of  a  stmcton 
of  etag^re-like  form,  containing  in  the  spaces  between  its  shelTeslead 
in  a  finely-divided  state,  substantidlly  as  set  forth. 


Dynamo-Electric  Machine.— Patent  No.  260,652. 
Filed  in  the  United  States  of  America  Patent  Office,  June 
1st,  1880,  by  Chas.  F.  Brush. 

Brief. — Surrounds  the  oores  of  the  field-magnets  with  a  continiiODa 
band  of  sheet  copper  or  other  suitahle  conductor.  Over  theft  bands 
are  coiled  the  magnetising  helices  in  the  customary  maimer,  the 
purpose  being  to  avoid  extra  currents. 


Claim. — 1.  In  a  dynamo-electric  machine  the  combination,  witk 
the  moving  coils  or  bobbins  of  conductors,  of  fleld-of -force  magneto 
having  their  cores  encircled  by  one  or  more  dosed  conductors,  sub- 
stantially as  set  forth.        ^ 

2.  In  a  dynamo-electric  machine  the  combination  of  the  moving 
coils  or  bobbins  of  conductor  within  wMch  the  electric  current  is 
induced,  and  one  or  more  field-of-foroe  electro-magnets  tiiat  are 
surrounded  by  one  or  more  dosed  diamagnetio  conductors,  sub- 
stantially as  and  for  the  purposes  set  forth. 

3.  In  a  dynamo-electaic  machine,  the  combination,  with  the 
moving  coils  or  bobbins  of  conductor  within  which  the  electnc 
current  is  induced,  of  one  or  more  field-of -force  electro-magnets  that 
are  surrounded  by  one  or  more  closed  diamagnetio  oonductors,  and  an 
exciting  helix  or  helices,  also  surrounding  said  field-magnets,  sub- 
stantiaUy  as  set  forth,  whereby  the  insulation  of  the  apparatus 
is  preserved  during  fluctuations  in  the  current  exciting  said  field- 
magnets.  

...  Incakdescent  Electric  Lai£ps  with  Carbon  Fiu- 
MENTa — We  have  heard  on  very  good  authority  that  the 
Edison  Electric  Light  Company  has  resolved  to  apply  for  an 
injunction  against  the  Swan  Electric  Light  Company,  on 
the  ground  that  the  Swan  lamp  is  an  infringement  of  the 
Edison  patents.  The  case  is  to  be  decided  before  Mr. 
Justice  Chittv,  we  believe,  and  indeed,  unless  other  arrange- 
ments  have  been  arrived  at  in  the  meantime,  the  case  may 
have  been  heard  before  this  meets  the  eyes  of  our  readers. 
Should  the  intention  of  the  first-named  company  be  <»friw 
out,  it  will  be  interesting  to  see  whether  the  result  wiD  be 
of  a  like  character  to  the  recent  telephone  trial 
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CUBRBNT  QOVBRNOB  FOB  DyNAMO-Ei^BCTRIC  MACHINES. 

—Patent  No.  260,650.  Filed  in  the  United  States  of 
America  Patent  Officse,  June  29th,  1880,  by  Charles  F. 
Brush. 


aa^ 


Br'\ef. — An  axial  magnet  in  the  main  circuit  controls  a  lever  con- 
nected with  the  valve,  which  admits  steam  to  the  engine  which  drives 
the  g^erator. 

Claim, — 1.  In  a  system  for  generating  and  appl3ring  an  electric  cur- 
rent, the  oombination  of  the  following-named  instrumentalities,  to 
wit :  A  dynamo-electrio  machine,  a  motor  for  driving  said  djnamo- 
eleotric  machine,  an  external  or  working  circuit  upon  which  is  placed 
one  or  more  electric  lamps,  electro-motors,  or  any  device  to  be 
operated  upon  or  actuated  bv  the  electric  current,  and  a  governor 
oonHJatang  of  a  hoUow  or  axial  magnet  that  is  energised  by  current 
from  saiddTnamo-eleotrio  machine,  and  that  is  associated  with  suit- 
able valve  or  cut-off  mechanism,  said  governed  -constructed  and 
adjusted  to  control  the  speed  at  which  the  dyncano -electric  machine  is 
dnven,  accordin^p  to  the  varying  condition  of  the  current  in  said 
external  or  workmg  oironit,  substantially  as  shown. 

6.  In  combination  with  an  electric  governor  for  regulating  the 
speed  at  which  a  dynamo-electric  machine  is  driven,  luie  pendant 
weight  substantially  as  and  for  the  purpose  shown. 


ElbctrIc  Light  at  BEAcoirsFiELD  Hotel,  Addison 
BoAD  Station.— We  understand  that  Mr.  W.  Cooke,  the 
proprietor,  intrusted  the  installation  of  the  electric  light 
m  the  above  hotel  to  Messrs.  Charles  Powis  &  Co.,  of  jfill- 
wall  Pier  and  60,  Gracechurch  Street,  engineers  and  electric 
light  contractors..  The  entrance  lobby,  bar,  and  billiaud 
room  (^containing  two  full  sized  tables)  are  brilliantly  lighted 
with,  eighty  Swan  incandescent  lamps,  and  the  exterior  with 
a  Siemens  arc  lamp.  A  Siemens  alternating  current 
dynamo-electric  machine,  driven  by  an  eight  horse-power 
(nominal)  gas  engine,  is  fixed  in  the  basement.  This  in- 
stallation, which  is  said  to  be  a  permanent  one,  was  officially 
started  on  the  evening  of  Saturday,  the  15th  inst.  (the 
opening  day),  in  a  most  satisfactory  manner,  and  was 
witnessed  by  a  large  number  of  Mr.  Cooke's  friends  and 
customers,  who  were  present  during  the  whole  of  the  evening 
and  expressed  themselves  highly  satisfied  at  the  steadiness 
and  brilliancy  of  the  light. 

Chesterfield  and  the  Electric  Light.— At  a  meeting 
of  the  Chesterfield  Town  Council  last  week  a  letter  was  read 
from  the  Hammond  Electric  Light  and  Power  Supply  Com- 
pany asking,  in  view  of  the  passing  of  the  Electric  Light  Bill 
now  before  Parliament,  for  the  consent  of  the  corporation  to 
run  wires  under  the  streets  of  the  borough  for  the  purpose  of 
private  lighting.  The  Mayor  pointed  out  that  the  request  was 
one  of  very  great  importance,  for^compliance  with  it  would 
give  the  company  a  monopoly  of  public  and  private  lighting 
by  electricity  in  the  borough.  After  some  discussion  it  was 
agreed  to  refer  the  application  to  the  Watch  Committee. 


The  Insurance  and  the  Electric  Light. — It  is  re- 
ported from  America  that  the  fire  insurance  companies  of 
rhiladelphia  have  decided  to  cancel  policies  wherever  they 
find  electric  conducting  wires  attached  to  the  roofs  of 
buildings  on  which  they  have  outstanding  risks. 


The  Electric  Light  at  Sydney  (N.S.W.)— At  a 
recent  meeting  of  the  City  Council  of  Sydney  a  proposal 
was  received  from  a  London  gentleman  interested  in  the 
formation  of  syndicates,  ofifering  to  li^ht  the  streets  and 
pnbh'c  buildings  of  Sydney  by  electricity  at  a  cost  of  25 
per  cent,  less  than  the  contract  price  of  the  gas  now 
supplied. 

The  Austrian  Ebgulations  for  Theatres. — From 
the  new  Austrian  Regulations  for  Theatres  we  extract  the 
following :— Electric  light :  \VTien  a  theatre  is  lighted  by 
electricity  the  installation  must  be  arranged  so  that  the 


illumination  of  the  auditorium  is  wholly  independent  of 
that  of  the  stage.  In  all  the  parts  of  the  theatre  the  in- 
stallation must  provide  two  separate  systems  and  independent 
circuits,  each  with  its  lighting  machines  and  apparatus. 
The  wires  must  be  sufficiently  stout  to  prevent  their  being 
overheated ;  they  must  be  carried  slong  a  groove  in  the 
wall,  and  secured  against  being  injured,  as  well  as  against 
the  possibility  of  the  audience  coming  in  contact  with  them. 
The  electric  light  must  be  provided  with  glass  globes,  and 
BO  fixed  that  it  is  impossible  for  particles  of  the  carbon 
points  to  fall  out.  Motors  diiving  the  machines  must  in 
cases  where  fire  is  employed  in  them  be  fixed  up  outside 
the  theatre  building.  Fire  telegraph  :  The  theatre  should 
be  connected  with  the  local  &e  origade  by  telegraphic 
signalling  apparatus  which  should  be  accessible  not  only 
in  the  parts  of  the  house  frequented  by  the  personnel  of 
the  theJBitre,  but  also  in  the  offices  and  the  porter's  lod^. 
The  apparatus  should  be  fix^  near  the  mechanism  for 
moving  the  fire-proof  curtain,  and  attended  to  by  the 
watchman  looking  after  the  latter.  A  similar  apparatus 
should  be  placed  in  the  offices  and  porter's  room.  The 
telegraph  must  be  tested  every  day  about  noon,  so  that  in 
case  it  should  get  out  of  order  there  may  be  plenty  of  time 
to  repair  it.  

The  Brush  Electric  Light  at  Worcester.— The 
Fine  Art  Court  at  the  Worcester  Industrial  Exhibition  is 
illuminated  by  Brush  lamps  supplied  by  the  Birmingham 
and  Warwictohire  (Brush)  Electric  Light  Company,  and 
the  installation  is,  we  understand,  giving  great  satisfaction. 


Gas  Managers  and  the  Electric  Light.  —  The 
twenty-first  annual  meeting  of  the  North  British  Association 
of  Gas  Managers  was  held  in  Edinburgh  on  the  21st  inst., 
The  president,  in  the  course  of  his  address  said,  '^it  was 
abundantly  evident  that  cheaper  gas  must  be  made  and  sup- 
plied, and  to  accomplish  this  their  energies  must  be  at  once 
directed.  Economy  must  be  the  order  of  the  day,  and 
he  was  persuaded  they  should  not  be  found  lacking  in 
the  deaire  to  inquire  into  and  take  advantage  of  such  new 
or  improved  methods  as  might  be  devised  and  submitted  to 
the  profession  for  use.  He  did  not  say  this  because  he 
feared  the  electric  light,  which,  so  far  as  he  was  able  to 
judge,  would  never  become  commercially  a  rival  of  gas. 
He  would  rather  hail  "the  light  of  the  future"  as  a 
mission  which  had  taught  them  what  thev  were  capable  of 
accomplishing  with  gas,  as  was  everywnere  apparent  in 
improved  lignting.  He  was  satisfied,  too,  that  wherever 
electricity  and  gas  were  brought  into  competition,  it  had 
been  well  substantiated  that  gas  was  able  to  hold  its  own,  as 
regarded  cost,  convenience,  or  reliability,  and  even,  he 
would  say  effectiveness  of  illumination.  At  a  subsequent 
meeting  Mr.  Donaldson  described  a  ventilating  globe 
light.  He  claimed  that  where  these  globes  are  used, 
the  gas  burned  in  them  ventilates  the  room  it  illuminates, 
and  in  a  sanitary  point  of  view  is  superior  to  the  electric 
light.  

iMPROVBJfBNTS  IN  ACCUMULATORS. — In  these  times  of 
new  electrical  companies  we  cannot  too  strongly  recom- 
mend to  capitalists  the  particularly  ingenious  method  dis- 
covered by  M.  C.  Blanchart,  honoraiy  engineer  of  the 
miues  at  Brussels,  of  obtaining  electric  accumulators  of 
a  capacity  far  superior  to  any  that  have  been  made  at 
present^ — on  paper,  that  is.  We  know  that,  according  to 
the  experiments  of  Sir  W.  Thomson,  and  those  of  MM. 
Tresca,  Joubert,  and  Pothier  at  the  Conservatoire  des  Arts 
et  M^ers,  at  Paris,  the  Faure  accumulators  can  store  up 
work  equivalent  to  one  horse-nower  during  one  hour,  with  a 
weight  of  about  75  to  80  Kilogrammes,  or  4,000  kilo- 
grammetres  per  kilogi'amme  of  accumulatoi^  under  the  most 
favourable  conditions.  M.  Blanchart  arrives  at  the  figure 
of  11,371  kilogrammetres  with  his  improved  accumulators. 
Only— thei'e  is  an  only — M.  Blanchart  in  his  calculations 
only  takes  into  account  the  weight  of  the  lead  and  of  the 
minium— the  vessel  and  the  acid  are  not  reckoned — and 
besides,  he  says  that  the  discharge  is  effected  with  a 
constant  electromotive  force  of  215  volts,  which  is  incorrect, 
since  the  intensity  of  the  current  through  an  unknown 
resistance  at  the  commencement  of  the  discharge  is  13'88 
amperes,  and  at  the  end  it  is  only  8  amperes.    This  change 
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in  the  intensity  is  not  produced  without  a  decrease  of  electro- 
motive force,  but  it  is  convenient  not  to  take  this  into 
account  in  the  calculations  because  it  increases  the  total 
result.  But  there  is  still  more  to  be  said.  M.  Blanchart, 
by  reckoning  the  weight  of  the  oxidised  plates  only,  and 
ignoring  the  fall  of  potential  during  the  discharge,  arrives 
at  the  fentastic  figure  of  23,600  kilogrammetres  per  kilo- 
gramme of  active  material.  It  seems  to  us,  however,  that 
the  reduced  lead  which  becomes  oxidised  during  the  dis- 
charge, may  also  be  considered  active  material.  Adopting 
M.  Blanchart's  method  of  calculation,  rather  less  than 
12  kilogrammes  of  active  material  were  sufficient  to  produce 
one  horse-power-hour  of  electrical  energy.  We  sincerely  hope 
this  is  the  case,  but  it  is  impossible  to  accept  it  merely  on 
the  calculations  of  the  inventor,  who,  aiming  at  simplifi- 
cation, ignores  to  too  great  an  extent  important  &ctor8. 
In  conclusion,  we  may  idi  for  the  benefit  of  those  who  may 
intend  to  verify  our  remarks,  that  M.  Blanchart's  calcu- 
lations are  given  at  length  in  the  Annales  de  VEkctrkiti  for 
July  15th,  1882,  page  204. 


The  Electric  Light. — Referring  to  the  discussion 
which  took  place  in  the  House  of  Commons  on  Saturday 
on  the  Electric  Lighting  Bill,  the  Daily  Chronicle  remarlcs 
that  the  gas  companies  liiay  claim  our  sympathy  if  they  are 
damaged  bv  the  new  illuminant,  but  if  their  pretensions 
are  eclipsed  they  must  be  satisfieid  with  sympathy.  If  the 
new  invention  surpasses  gas  the  public  interest  must  over- 
ride all  sentimenUil  ideas  about  vested  interests.  The  gas 
companies  have  no  vested  interests ;  they  have  for  many 

{ears  enjoyed  a  monopoly  in  the  lighting  of  public  places, 
ut  they  enjoyed  that  monopoly  for  the  simple  reason  that 
thoir  light  was  the  best  which  could  be  procured.  The 
advances  made  of  late  years  by  the  electric  b'eht  have  pro- 
duced a  most  beneficial  effect  upon  the  lighting  of  the 
London  streets.  But  the  recent  exertions  of  the  gas  com- 
panies cannot  prevent  the  progress  of  the  new  illuminant, 
and  we  are  glad  to  find  that  the  Government  are  determined 
that,  so  far  as  they  can,  they  will  secure  for  it  a  fair  trial. 
Parliament  has  no  right  to  consider  the  interests  of  the  gas 
companies  apart  from  the  public  convenience,  and  therefore 
local  authorities  will  have  an  opportunity  of  adopting  the 
new  illuminant  if  they  think  fit.  It  would  be  absurd  to 
suppose  that  this  Bill  will  dispose  of  the  opposition  of  vested 
interests.  The  electric  light  wiU  have  to  tight  its  own  way, 
and  before  it  gains  the  goodwill  of  local  authorities  it  will 
not  only  have  to  prove  its  superiority,  but  to  overcome  the 
private  prejudices  which  the  long- vested  interests  of  gas 
have  planted  in  every  populous  part  of  the  country.  As  to 
the  second  objection  to  the  Bill,  we  do  not  believe  that  the 
local  authorities  will  be  found  to  be  at  all  too  ready  to  rush 
into  expense  for  the  purpose  of  introducing  the  electric 
light.  On  the  contrary,  we  expect  rather  to  find  a  dis- 
inclination to  admit  the  new  illuminant. 


Central  and  South  American  Telegraph  Company. 
— The  Xndia-rubber,  Gutta-percha  and  Telegraph  Works 
Company  notify  the  receipt  of  telegrams  from  Mr.  R,  K. 
Gray,  engineer-in-chief,  announcing  the  successful  com- 
pletion of  two  more  sections  by  the  ss.  Silvertoicn,  namely, 
from  Salina  Cruz,  near  Tehuan tepee,  Mexico,  to  Libertad, 
in  San  Salvador,  and  from  Libertad  to  San  Juan  del  Sur,  in 
Nicaragua. 

It  would  appear,  therefore,  that  an  alteration  in  the 
landing  places  has  taken  place.  Instead  of  landing  at  San 
Jos6  de  Guatemala,  as  was  first  intended,  the  Salina  Cruz 
section  now  lands  at  Libertad,  and  thereby  brings  the 
republic  of  San  Salvador  in  the  company's  system  of 
cables. 

The  cable  was  further  supposed  to  have  gone  from  San 
Jos6  to  Salinas  Bay,  in  Costa  Rica ;  but  this  section  is  now 
replaced  by  the  Libertad — San  Juan  del  Sur  section,  and 
through  this  the  republic  of  Nicaragua  enters  the  company's 
system. 

Libertad  is  the  principal  harbour  of  San  Salvador,  and  is 
connected  by  a^ood  road  with  the  capital,  some  fifteen 
miles  distant.  The  capital  is  the  city  of  San  Salvador, 
founded  in  1528,  by  George  Alvarado.  The  city  was, 
however,  repeatedly  destroyed  by  earthquakes  and  volcanic 


eruptions,  the  last  time  on  April  16th,  1854.  The  in- 
habitants  then  erected 'new  dwellings  on  a  neighbouring 
site,  at  present  called  Nueva  San  Salvador.  But  this  new 
capital  again  was  partly  destroyed  in  1873,  by  a  seriea  of 
earthquakes  and  simultaneous  eruptions  of  the  neighbouring 
Tzalco  volcano.  ° 

Nicaragua  is  also  rich  in  volcanoes.  The  old  capital  of 
the  republic  is  the  city  of  Leon,  some  ten  miles  from  the 
Pacific,  surrounded  by  five  active  volcanoes,  and  partly  in 
ruins.  At  present  the  seat  of  the  Government  is  the  town 
of  Managua,  situated  on  the  southern  border  of  the  great 
lake  of  the  same  name.  This  town  is  but  provisional,  being 
built  on  the  slope  of  an  active  volcano,  and  liable  therefore 
to  instant  destruction. 

No  doubt  these  two  countries  will  open  a  splendid  field 
for  the  study  of  earth  currents. 


A  New  Red  Sea  Cable.— The  ss.  Rochefort  was  to 
leave  the  works  of  Messrs.  Siemens  Brothers,  on  Wednesday, 
the  26th  inst.,  with  the  above  cable.  The  contract  was 
made  on  account  of  the  Turkish  Administration  of  Telegraphs. 
The  length  is  about  200  nautical  miles,  and  it  will  be  kid 
from  Jeddah,  in  Turkey,  to  Souakim,  in  Egypt.  The  cable 
is  somewhat  similar  in  type  to  that  of  the  Black  Sea  cable  of 
the  Eastern  Company. 

Telegraphic  Communication  with  India.— A  letter 
from  Colonel  F.  Bumaby  appeared  in  one  of  last  week's 
issues  of  the  Times,  calling  attention  to  the  fact,  "  that  in 
the  event  of  our  relations  with  the  Porte  being  broken  off 
England's  telegraphic  line  of  communication  with  her 
greatest  possession — Hindostan — would  be  liable  at  any 
moment  to  be  cut.  Passing,  as  the  wires  do,  one  through 
Constantinople  and  Bushore,  another  through  Odessa  and 
Teheran,  and  the  remainder  via  the  Delta  and  India,  we  are 
practically  dependent  upon  our  friendly  relations  with  the 
Mahomedan  States  for  our  electric  communications  with 
Hindostan.  The  Cape  of  Good  Hope  is  united  by  wire  with 
Aden  and  Bombay ;  Lisbon  is  connected  with  Cape  de  Verde. 
Would  it  not  be  wise  without  delay  to  continue  that  line 
through  St.  Helena  to  the  Cape,  thus  making  us  independent 
of  any  hostile  Mahomedan  combination  ?  "  In  the  Honse  of 
Commons  on  Friday  week,  Mr.  Leigh  asked  the  Postmaster- 
General  if  his  attention  had  been  directed  to  the  above  letter 
and  if  he  would  take  steps  to  carry  out  the  suggestion  and 
so  put  our  communication  beyond  the  control  of  hostile 
Mahomedans  ?  Mr.  Fawcett,  in  answering,  stated  that  the 
submarine  ocean  telegraphs  are  not  under  the  control  of  the 
Post-oflSce  ;  that  the  question  forms  one  of  general  policy* 
and  that  he  scarcely  felt  competent  to  reply. 


The  HorsB  of  Comkons  and  the  Telephone.— In 
the  House  of  Commons  on  Thursday  week  Mr.  Shaw- 
Lefevre,  in  reply  to  an  interrogation,  stated  that  he  would 
endeavour  during  the  recess  to  place  the  House  of  Common» 
in  telephonic  communication  with  the  Telephone  Exchange. 
The  only  difficulty  to  encounter  was  the  getting  of  a  smt- 
able  room. 


M.  A.  d'Arsonval's  Telephone,  with  Circulab  Mag- 
netic Field. — This  new  form  of  ma^etic  telephone  was 
Presented  by  the  inventor  at  the  last  sitting  of  the  French 
tysical  Society  on  the  21st  of  July.  M.  d'Arsonval  was 
led  to  adopt  this  arrangement  by  studying  the  effect  pro- 
duced by  a  wire  traversed  by  an  electric  current  on  a  doable 
pole  telephone  (of  the  Gower,  Siemens,  or  Ader  tjpe), 
without  coils.  Placing  the  wire  in  every  position  between 
the  poles,  internally,  laterally,  &c.,  he  found  as  might  be 
expected,  that  the  maximum  of  eflTect  is  obtained  when  the 
wire  is  in  that  position  where  the  magnetic  field  is  great^ 
f.e,y  between  the  two  poles  of  the  ma^et.  It  is  in  otm 
to  increase  the  useftil  part  of  the  wire,  which  is  placed 
between  the  arms  of  the  magnet,  that  the  Gower  «w 
Ader  telephones  are  furnished  with  flattened  poles.  M. 
d'Arsonval  aaked  himself  whether,  with  a  suitable  method 
of  coiling,  it  would  not  be  possible  to  suppress  entirely  the 
outer  part  of  the  wire,  which  introduces  into  the  circuit 
a  supplementaiT  resistance  without  much  useful  effe^  of 
importance.    He  efiFected  this  by  constructing  a  telephone 
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with  circular  magnetic  field,  similar  to  Nickl^'  electro- 
magnets. The  apparatus  shown  in  the  accompanymg  dia- 
fram  resembles  in  its  outward  form  an  Ader  telephone, 
he  bent  magnet,  A,  forms  a  handle  ;  on  one  of  the  poles 
is  fixed  a  cyUndncal  core,  c,  of  soft  iron,  on  the  other 
a  ring  of  soft  iron,  d,  enclosing  the  first ;  the  coil,  B,  is 
placed  in  the  annular  space  which  is  left  free  between  these 
two  circular  poles.  The  magnetic  field  is  thus  concentrated 
into  the  space  occupied  by  the  coil,  and  the  lines  of  force 
are  turned  into  a  direction  perpendicular  to  the  wire  of  the 
coil.  When  the  telephone  is  employed  as  a  transmitter, 
the  moTcments  of  the  plate,  p,  produce  a  sort  of  pivoting 


of  the  lines  of  force,  which  gives  rise  to  induction  currents. 
When  the  tdephone  is  employed  as  a  receiver  the  undulatory 
currents  which  traverse  the  coil  produce  a  maximum  of 
effect,  since  they  act  in  that  part  where  the  magnetic  field 
is  most  intense  ;  the  modification  which  they  bring  to  bear 
on  the  continuation  of  the  lines  of  force  re-«ct  upon  the 
plate  and  make  it  vibrate.  With  much  less  weight  and  a 
much  shorter  wire — M.  d'Arsonval's  telephone  weighs  125 
grammes,  and  has  only  20  ohms  of  resistance — we  obtain 
effects  as  powerful  as  thoce  produced  by  the  Gower  tele- 
phone, but  with  more  clearness. 

The  Qower  telephone  being  furnished  with  an  ear-piece, 
produces  a  sound  like  that  heard  in  a  sea-shell,  which  M. 
d'Arsonval  attributes  partly  to  the  too  great  diameter  of 
the  tube  and  partly  to  the  spiral  of  metallic  wire  placed  in 
the  tube  in  order  to  prevent  its  becoming  flattened.  M. 
d'Arsonval  has  obviated  this  diflSculty  by  using  a  simple 
tube  of  gutta-percha  eight  millimetres  (one-third  of  an 
inch)  in  diameter,  and  thus  all  resonance  is  destroyed.  It 
is  advantageous  in  practice  to  arrange  a  double  tube,  one 
for  speaking  and  the  other  for  hearing. 


French  Physical  Society. — The  last  sitting  of  the 
season  took  place  on  Friday,  July  21st.  The  meetings  are 
adjourned  during  the  vacation  to  November  next. 


Special  Announcements. — ^We  desire  to  call  the  atten- 
tion of  our  readers  to  several  special  announcements  at 
page  10  of  supplement. 


NEW  COMPANY  REGISTERED. 

Electkical  Appliances  Syndicate,  Limited. — Capital 
£5,000,  in  £10  shares,  with  power  to  increase  to  £20,000. 
Objects :  To  carry  on  the  business  of  mechanical  and  elec- 
trical engineers  and  boiler  manu&cturers  of  an  electric  light 
and  power  company.  Signatories  (with  one  share  each)  : 
W.  Harman,  99,  Oresbam  House  ;  R.  Jenkin,  25,  Bond 
Street,  Vauxhall ;  G.  S.  Ullathome,  C.E.,  1,  Rutland  Road, 
Hammersmith  ;  S.  Crosse,  49,  Holland  Rcttd,  Brixton  ;  R. 
Soutter,  Richmond ;  H.  T.  Turner,  106,  Vauxhall  Bridge 
Road  J  H.  Ponch6,  8,  Wilmington  Square,  W.C.  The  signa- 
tories are  to  nominate  the  first  directors.  Qualification,  £100 
of  diare  capital.  Registered  19th  inst.  by  A.  S.  Ramskill,  7, 
Union  Court,  Old  Broad  Street* 


NEW  PATENTS— 1882. 


3430.  ''Application  of  telephones  or  micropliones  to  pipes  or 
vessels  containing  and  conveying  liquids,  fluids,  gpases,  and  air,  for 
the  purpose  of  detecting  lealiage  therefrom."  A.  Q.  Rose.  (Com- 
municated by  F.  J.  Bell.)    Dated  July  19. 

3433.  "Means  of  operating  microphones."  P.  M.  JusnoE.. 
(Commxmicated  by  F.  van  Rysflelberghe.)    Dated  July  19. 

3434.  "  Electric  meters."     C.  V.  Boys.     Dated  July  19. 

344 1 .  ' '  Apparatus  for  regulating  electric  lamps  and  for  measuring 
electrical  currents  and  electrical  energy."  A.  andF.  Gbay.  Dated 
July  20. 

8443.  "An  improved  medical  battery."  "W.  R.  Wabbbk. 
(Communicated  by  Q-.  M.  Hopkins.)    Dated  July  20.     Compute, 

8466.  "Dynamo  and  magneto  -  electric  machinery."  J.  S. 
Besicak.    Dated  July  20. 

3468.     "Telephonic  apparatus."    J.  £.  Chaoteb.    Dated  July  20. 

3464.  "Improvements  in  secondary  batteries  or  in  apparatus  for 
storing  electricity."  J.  H.  Johnson.  (Communicated  by  J.  H. 
Sutton.)    Dated  July  21. 

3466.  *'  Accumulation  and  distribution  of  electricity."  L.  H.  M. 
SoMziE.    Dated  July  21. 

3466.  "Improvements  in  the  means  or  apparatus  for  generating 
electric  currents  and  producing  motion  by  electricity,  and  for  regu- 
lating electric  currents  and  making  and  breaking  circuits."  C.  A. 
Caeus-Wilson.    Dated  July  21. 

3473.  "Apparatus  for  generating,  utilising,  and  regulating 
electric  currents  for  lifting  and  other  purposes."  A.  BxcKJBXZAxnf. 
Dated  July  21. 

3476.  "Chambers  and  reoeptacles  for  eleotrical  apparatus." 
W.  A.  Bablow.     (Communicated  by  L.  Encausse.)    Dated  July  21. 

3486.  "A  new  or  improved  method  of  and  apparatus  for  tele- 
graphing to  and  from  a  railway  train  in  motion.'^  W.  B.  Healet. 
(Communicated  by  W.  L.  Hunt.)    Dated  July  22. 

3504.  "  A  new  or  improved  machine  for  generating  electricity." 
A.  d'Obbli.    Dated  JvCty  24. 

3608.  "Electric  lamp."  A.  M.  Clabk.  (Communicated  by  H. 
J.  Mailer  and  A.  Levett.)    Dated  July  24. 

3510.  "Means  and  apparatus  for  obtaining  motive  power  by 
electricity."    J.  Bablow.    Dated  July  24. 

3513.     "  Telephones."    S.  Bidwell.    Dated  July  25. 

"Distributing  and  diffusing   powerful  lights."      A.  P. 
Dated  July  26. 

"Arc  electric  lamps."    A.  L.  Linefp.    Dated  July  25. 
"Secondary  batteries,  or  storage  batteries,  and  method  of, 
and  means  for,  charging  and  discharging  the  same."    C.  E.  Bubll. 
Dated  July  26. 

3532.  "Secondary  or  polarisation  batteries  for  the  storage  of 
electrical  energy."    G.  L.  Winch.    Dated  July  25. 

3534.  "Dynamo-electric  machines,  or  electric  gpenerators,  and 
electro  motors."     O.  W.  F.  Hill.    Dated  July  25. 

3544.  "  An  improved  electric  regulator  and  meter."  "W.  Laing. 
Dated  July  26. 

3547.  "Electric  cables."  J.  G.  Lobbain.  (Communicated  by 
J.  Andr6.)    Dated  July  26. 


3515. 

Trotter. 

3520. 

3528. 


ABSTRACTS  OF 
PUBLISHED    SPECIFICATIONS,  1881. 


6407.  "  Manufacture  of  compounds  for  electrical  insulation." 
W.  Abbott  and  F.  Field.  Dated  December  10.  2d.  The  insulating 
compound  of  ozokerit  and  india-rubber,  prepared  according  to  Field  and 
Tailing's  Patent,  No.  1938,  of  1875,  has  the  disadvantage  of  being  more 
or  less  soft,  and  therefore  not  suitable  for  all  purposes.  Attempts  have 
been  made  to  vulcanise  this  compound  in  the  ordinary  manner,  that  is 
to  say,  by  mixing  therewith  the  vulcanising  agents,  but  this  process 
has  been  found  to  deteriorate  the  insulating  properties  of  the  com- 
pound and  to  interfere  with  its  applicability  for  covering  wires. 
Now  according  to  the  present  invention  the  inventors  produce  a 
perfecUy  vulcanised  covering  for  teleg^ph  wires  and  similar  pui^poses, 
by  first  covering  the  wire  with  the  said  compound  of  ozokerit  and 
india-rubber,  and  then  surrounding  such  covering  with  a  layer  of 
india-rubber  with  which  an  excessive  quantity  of  sulphur  or  other 
vulcanising  agent  has  been  incorporated ;  the  compound  covering  so 
prepared  is  then  subjected  to  heat  such  as  is  usually  employed  for 
effecting  the  vulcanising  operation,  whereby  the  compound  of  ozokerit 
and  india-rubber  will  become  thoroughly  vulcanised  by  means  of  the 
excess  of  vulcanising  material  in  the  surrounding  covering,  resulting 
in  the  production  of  an  improved  insulating  covering  consisting  of  a 
core  or  inner  layer  of  vulcanised  ozokerit  and  india-rubber  compound 
surrounded  by  an  outer  covering  of  vulcanised  india-rubber.  {Provi- 
tional  only.) 

6418.  "Arrangement  of  electrical  apparatus  on  railway  trains." 
J.  E.  LiABDET  and  T.  DomnrHOBiVB.  Dated  December  10.  6d. 
Belates  to  the  arrangement  of  electrical  apparatus  on  railway  trains. 
The  inventors  mount  dynamo-electric  machines  upon  railway  carriages 
in  such  manner  that  the  said  machines  can  be  set  in  motion  when  the 
train  is  at  a  suitable  speed  and  then  made  to  generate  electrioityy 
which  is  stored  in  secondary  batteries  and  applied  when  required  for 
lighting  the  train  for  signal  lights  and  for  propulsion  where  desired. 
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6430.  **Telephoue8."  A.  W.  Bose.  Dated  December  12.  4d. 
Ck)nsifit6  in  the  employment  of  a  compound  diaphragm,  the  central 
portion  of  which  is  made  of  a  thin  material,  and  the  outer  portion  of 
a  comparatively  thick  material,  by  which  is  obtained  a  more  effective 
action  of  the  diaphragm,  Uie  thiimer  portion  first  yielding  to  the  full 
extent  allowed  by  its  elasticity,  and  then  evoking  the  action  of  the 
thicker  portion,  which  then  comes  into  play,  and  co«operates  with 
the  thiimer  portion  of  the.  compoimd  diaphragm. 

6431.  "Telephones."  A.  W.  Rosb.  D&ted  December  12.  6d. 
Relates  to  the  receivers  of  telephones  of  that  class  in  which  articulate 
sounds  are  received  by  disturbing  the  statical  charge  of  a  circuit. 
One  mode  of  constructing  receivers  of  this  description  has  been  to  fit 
two  plates  or  diaphragms  at  a  short  distance  from  each  other,  in  a 
suitable  case,  one  of  such  plates  beiug  connected  with  the  secondary 
coil  of  an  induction  coH,  and  the  other  plate  with  earth.  According 
to  the  present  invention,  the  inventor  employs  a  rigid  disc,  divided 
into  two  parts,  which  are  separated  by  insulating  material,  and  he 
connects  one  half  of  the  disc  with  the  secondary  wire  of  an  indi^ction 
coil,  and  the  other  half  with  earth,  or  with  a  return  wire,  when 
metaUio  circuits  arc  used.  Opposite  this  divided  disc  is  a  metal 
diaphragm,  secured  at  its  edges,  and  arranged  at  a  short  distance 
from  the  disc.  The  secondary  current  passes  from  line  to  one  half 
of  the  disc  {..cross  to  the  diaphragm,  and  back  to  the  other  half  of  the 
disc,  and  thence  to  earth,  or  to  the  return  wire,  as  the  case  may  be. 
By  this  means  two  positive  semi-vibrations  of  the  diaphragm  are 
obtained  for  each  electric  pulsation,  and  thus  a  louder  and.  better 
articulation  from  the  receiver  is  obtained.    Fig.  1  represents  a  section 


of  a  telephonic  receiver  constructed  according  to  the  said  invention. 
Fig.  2  is  a  plan  of  the  same,  with  the  mouthpiece  removed.  Fig.  3 
is  a  diagram  sectional  view,  drawn  to  an  enlarged  scale,  illustrating 
the  direction  of  the  electric  current.  In  figs.  3  and  4  the  distance 
between  the  divided  disc  and  diaphragm  is  exaggerated,  for  the  sake 
of  clearness  of  illustration,  a  a^  are  two  rigid  half  discs  of  conduct- 
ing material,  which  are  separated  by  an  insulating  strip,  ^,  the  latter 
being  either  formed  in  one,  with  a  carrier-piece,  b,  of  non-conducting 
material,  as  shown,  or  attached  to  the  said  carrier  piece.  One  of  the 
half-discs,  say,  for  example,  the  half,  a,  is  connected  with  the 
secondary  wire  of  an  iudication  coil  by  a  terminal,  <?,  and  the  other 
half -disc,  a*,  is  connected  by  a  terminal,  c^,  with  earth,  or  witli  a 
return  wire,  when  metallic  circuits  are  used.  Opposite  the  two  half 
discs,  aa^f  is  a  metal  diaphragm,  o,  secured  at  its  edges  by  the 
mouttipiece,  n,  so  as  to  be  situate  in  very  close  proximity  to  the  half 
discs,  a,  a^y  without  being  in  actual  contact,  llie  secondary  current 
passes  from  the  line  to  the  half  disc,  a  (see  fig.  3)  across  to  the 
diaphragm,  c,  and  back  to  the  half  disc,  a^,  and  thence  to  earth,  or 
to  the  return  wire,  as  the  case  may  be. 

6432.  "Telephones."  A.  W.  Rose.  Dated  December  12. 
4d.  ^  Relates  first  to  the  microphonic  transmitter  of  telephones  and 
consists  in  the  combination  with  the  compound  microphone  of  a  thin 
vibrating  diaphragm  of  mica  or  other  suitable  material.  The  whole 
of  the  carbon  buttons  of  the  microphone  may  be  placed  in  contact 
with  this  diaphra^,  or  the  central  carbon  button  only  may  be  in 
contact  with  tne  diaphragm,  the  surrounding  carbon  buttons  being  in 
contact  with  the  frame.  When  the  diaphragm  is  composed  of  iron 
or  other  conducting  material,  it  should  be  insulated  from  the  micro- 
phone. By  the  use  of  a  thin  vibrating  diaphragm  in  substitution  for 
the  rigid  wooden  board  ordinarily  employed,  the  instrument  is 
rendered  more  sensitive  and  the  strength  of  the  articulations  pro- 
duced at  the  receiver  is  greatly  increased. 

5445.  "  Galvanic  batteries,  &c."  O.  C.  D^Ross.  Dated  Decem- 
ber 13.  4d.  Relates  to  improvements  in  galvanic  batteries  and  to 
the  application  of  such  batteries  to  those  electric  lamps  in  which  the 
light  is  produced  in  a  vacuum  glass  by  the  incandescence  of  a  con- 
tinuous carbon  conductor  or  bridge,  and  the  principal  object  of  the 
invention  is  to  facilitate  the  use  of  tie  recently  invented  incandeso^it 
lamps  by  a  reduced  expenditure  on  plant  and  in  places  and  circum- 
stances, such  as  arise  in  country  mansions,  &c.,  and  other  places 
where  the  lamps  cannot  advantageously  be  supplied  with  electricity 


by  the  employment  of  dynamo  electric  machines  or  from  Beoondaiy 
storage  batteries  (Faure's  accumulators),  which  have  hitherto  been 
generally  considered  as  the  only  ways  of  utiliAng  them.  The  tint 
part  of  the  invention  consists  in  the  construction  of  a  battery  occu. 
p»ying  but  little  space,  which  is  very  economical  and,  at  the  same 
tune,  of  g^at  power  and  permanency.  The  negative  and  positiTe 
elements  are  platinised  broken  carbon  and  amalgamated  zinc,  which 
latter  is  prepared  in  a  comminuted  form  by  pouring  it  when  in  a 
molten  condition  into  water  and  afterwards  amalgamating  it  in  a 
.  solution  of  mercury.  Sometimes  one  or  the  other  of  these  elements  ia 
used  in  the  ordinary  form,  that  is  to  say,  the  comminuted  zino  is  oon. 
neoted  with  a  plate  or  rod  of  carbon,  or  the  platinised  broken  carbon 
connected  with  a  rod  of  zinc ;  and,  instead  of  the  ordinary  sepante 
cells,  a  number  of  cells  are  combined  in  a  larger  vessel,  which  maj  be 
round  or  square,  in  which  the  cells  are  formed  by  means  of  partition 
slabs,  whicn  should  be  of  porous  and  of  impermeable  material  alter- 
nately, or  of  either  of  these  materials  alone.  The  second  part  of  the 
invention  consists  in  the  combination  of  gpalvanic  batteries  with  the 
above  described  incandescent  lamps,  when  fitted  upon  such  stems  or 
supporters  as  will  allow  of  their  being  shifted  about  as  reading 
lamps,  or  of  being  used  as  ornamental  drawing,  or  dining  room,  or 
hall  lamps,  or  as  shop  lamps.  Any  kind  of  galvanic  battery  may  be 
employed,  but  especially  such  batteries  as  above  named,  and  batteries 
in  which  ohromate  or  bichromate  of  potash  forms  the  main  batif  of 
the  solution  used  to  excite  either  of  the  zino  and  carbon  elements. 
The  third  part  of  the  invention  consists  in  an  arrangement  of  the 
vacuum  incandescent  lamps  on  their  stands,  which  will  aUow  of  their 
being  occasionally  taken  from  the  stand  and  moved  ftom  pbioe  to 
place  and  to  a  short  distance  without  extinguishing  the  light.  Thi« 
is  effected  by  attaching  a  sufficient  length  of  flexible  insulated  wire 
between  the  vacuum  glass  and  the  battery,  to  allow  of  sudi  remoral 
taking  place  without  interfering  with  the  oontlnuotta  corrent  of 
electricity. 

6461.  **  Secondary  batteries."  J.Pitkin.  Dated  December  13. 
6d.  Relates  to  improvements  in  secondary  batteries  or  aconmnlaton, 
and  its  object  is  to  enable  a  greater  amount  of  energy  to  be  stored  in, 
and  consequently  a  greater  quantity  of  electricity  to  be  fundshed  by, 
electrodes  of  given  dimensions,  and  at  the  same  time  to  greatly 
decrease  the  weight  of  the  electrodes  as  compared  with  that  of  those 
formed  of  Pj&tes  of  lead  as  usually  employed  in  batteries  of  this  das- 
cription.  The  invention  consists  in  forming  the  electrodes  of  a  mass  of 
very  thin  turnings  or  shavings  of  lead  or  strips,  shreds,  or  pieoes  ci  lead 
foil  or  highly  laminated  sheets  of  lead  in  a  cnunpled  condition  paohed 
in  suitable  open  frames,  preferably  of  wood  or  ebonite,  and  each 
having  a  oorering  of  felt,  flannel,  as  other  suitable  porooa  material 
stretched  over  it  on  ea<^  side  to  retain  the  lead  in  place  and  allow 
it  to  be  acted  on  by  the  acidulated  liquid  in  which  the  electrode  is 
immersed. 

6462.  '<  Apparatus  used  in  connection  with  electrical  batteries  for 
charging  the  same,  &c."  W.  R.  Laix.  (A  communication  from 
abroad  by  J.  F.  Aymoimet,  of  Paris.)  Dated  December  13.  8d. 
Relates  to  apparatus  for  charging  and  discharging  the  liquids  m 
batteries. 

6468.  **  Telegraph  or  telephone  conductors."  J.  Imbit.  (A  com- 
munication from  abroad  by  J.  M.  Steams,  junr.,  of  Brooklyn, 
America.)  Dated  December  14.  4d.  Relates  to  the  oonstraction  and 
arrangpement  of  cables  or  g^^uped  conductoro  for  telegraphs  or  tele- 
phones, in  such  a  manner  as  to  prevent  the  interferences  reeultisg 
irom  induction  which  the  passage  of  an  electric  current  along  any 
one  of  the  group  causes  in  others  of  the  g^roup  lying  closely  adjacent 
to  it.  For  this  purpose  a  thin  sheet  of  metal,  sudi  as  copper,  baring 
high  oonductivi^,  is  folded  up  along  witih  the  insulated  oondootoiB 
in  a  zigzag  maimer,  so  that  porticms  of  this  metal  are  everywhoe 
interposed  between  each  insulated  conductor  and  those  next  to  it. 
This  metal  sheet  being  at  numerous  points  connected  elec^caUv  to 
earth  or  other  discharging  conductor,  or  to  the  metal  pipe  in  which 
such  cables  are  often  inclosed,  carries  off  induced  currents,  so  tiiat  the 
passage  of  electricity  through  any  of  the  grouped  conductors  ^07« 
not  induce  currents  in  others  of  the  gn^up.  Sometimes  the  insulated 
conductora  are  carried  in  parallel  Imes  along  the  wall ;  in  suoh  a  case 
the  metal  sheet  can  be  folded  to  and  fro  and  passed  either  in  single  or 
in  double  folds  between  each  adjacent  pair  and  partly  round  each, 
and  finally  over  the  whole.  When  the  conductors  are  groaped  so  as 
to  form  a  cable,  the  sheet  can  in  like  manner  be  so  imdulated  or  lig- 
zagged  as  to  form  a  series  of  loops,  each  inclosing  one  of  the  con- 
ductora, which  is  thus  separated  by  metal  from  those  adjacent  to  it. 

6470.  "Galvanic  batteries."  C.  Maums.  (A  communicatian 
from  abroad  by  Achille  Thomas  of  Nantes).  Dated  December  14. 
2d.  Has  for  its  object  improvements  in  galvanic  batteries.  The  de- 
ments of  the  battery  are  of  zinc  and  carbon  or  it  might  be  of  copper 
or  other  electro  negative  metal.  Their  form  is  that  of  semicirauir 
discs  and  they  (especially  the  zinc  elements)  are  perforated  frith 
numerous  holes  to  increase  the  area  of  the  surfaces  exposed  to  electa 
chemical  action.  The  elements  are  fixed  upon  an  axis  from  which 
they  are  electrically  insulated.  This  axis  passes  longitudinally 
through  a  box  or  case  which  is  divided  interiorly  into  cells  by  a 
number  of  partitions  extending  from  the  bottom  up  to  the  axis.  Each 
cell  receives  two  zincs  and  one  carbon  or  electro-negative  elem^- 
The  box  is  lined  with  bituminous  cement  or  otherwise  so  as  to  render 
it  water  tight.  Within  each  cell  or  compartment  of  the  box  there  w 
a  vessel  of  porous  earthenware,  into  which  the  carbon  or  negati« 
clement  is  received,  and  this  vessel  has  a  cover  Which  may  be  of  ?|^J~ 
earthenware.  The  negative  elements  are  thus  enclosed  each  witW 
its  porous  vessel  and  ite  cover  and  tiieie  is  room  in  the  enchwnre j 
permit  of  the  axis  turning  and  oarryiug  the  elements  round  witr 
The  lower  part  of  the  box  is  charged  with  sawdust  saturated 
water  acidulated  with  sulphuric  acid.  This  is  in  contact  witl] 
zincs. 

5481.     **  Secondary  batteries."    DassroxD    Gebald  PVir-^B 
Dated  December  14.    4d.    Conaifits  in  the  use  of  carbon  in  conjutv 
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with  lead  or  compounds  of  lead,  for  the  electrodes  of  secondary  bat- 
teries. In  carrying  the  invention  into  effect  the  inventor  constructs 
plates  of  carbon  with  perforations,  gprooves,  or  recesses  which  are  filled 
.  with  lead,  preferably  in  a  state  al  fine  division,  or  with  any  suitable 
compound  of  lead.  The  pores  of  the  carbon  also  are  filled  with  the 
same  material,  which  in  this  case  more  especially  may  advantageously 
be  product  by  the  decomposition  of  a  salt  or  oi  an  oxide  of  lead. 

5490.  <*  Electric  lamps."  W.  R.  Lake.  ^A  communication  from 
abroad  by  Jean  Auguste  Mondos,  of  NeuiUy,  France.)  Dated 
December  15.  6d.  Kelates  to  electric  lamps  of  that  class  in  which 
no  clockwork  is  employed  for  controlling  the  movement  of  the  carbons, 
the  electric  current  being  utilised  for  effecting  this  movement.  Ac- 
oording  to  this  invention  two  successive  movements  are  imparted  to 
the  carbons,  the  first  being  a  sudden  movement  which  separates  the 
carbons  and  causes  the  electric  arc  to  be  developed,  and  the  other  a 
movement  whic^  takes  place  in  proportion  to  the  wear  of  the  carbons 
and  maintains  them  at  uxe  proper  distance  from  each  other. 

5494.  "  Secondary  voltMO  cells."  J.  W.  Swan.  Dated  December 
15.  2d.  EUis  for  its  object  the  preparation  of  lead  plates,  to  be  used 
in  the  construction  of  cells  for  secondary  batteries  upon  the  principle 
proposed  by  Flante,  with  a  view  to  diminish  the  time  usually  oocuined 
in  their  pteparation.  In  carrying  out  the  invention,  the  inventor 
takes  plates  of  lead  of  any  suitable  form,  but  preferably  corrugated, 
grooved  or  cellular  plates  as  described  in  specification  2272,  dated 
Mar  24, 1881,  and  exposes  them  to  the  combined  action  of  acetic  acid, 
carbonic  add,  and  atmospheric  air,  as  in  the  well-known  process  of 
inaking  white  lead ;  which  action  results  in  the  formation  of  carbonate 
of  leaa  on  the  lead  plates.  This  formation  may  extend  to  a  depUi 
greater  or  less  aocoroing  to  the  time  such  plates  are  subjected  to  the 
Yapours  and  gases.  After  this  action  has  taken  place  to  a  sufficient 
depth,  a  portion  of  the  plate  being  g^erally  allowed  to  remain 
nnacted  upon,  the  inventor  subiects  the  treated  plates  to  the  action 
of  electrolytic  hydrogen  by  making  them  the  cathode  of  an  electric 
generator  (which  may  either  be  a  voltaic  battery,  a  dynamo  or  mag- 
neto-electric machine,  a  thermopile  or  any  other  suitable  electricity 
generator  in  a  suitable  electrolyte).  When  the  carbonate  of  lead  hsis 
been  transformed  into  metallic  lead  by  the  said  electrolytic  action,  the 
plates  so  treated  are  used  in  the  well-known  manner  of  arrangping  and 
naing  lead  plates  in  the  construction  and  charging  and  use  of  Plante 
aeoondaxy  cells. 

6499.  "Measuring  and  recording  electric  currents."  J.  W. 
SwAV.  Dated  December  16.  4d.  In  the  patent  dated  December  1, 
1880,  No.  5004,  the  inventor  described  an  electric  meter  intended 
chiefly  to  be  used  in  connection  with  electric  lamps.  The  apparatus 
described  in  the  said  specification  is  so  constructed  that  it  is  necessary 
to  have  a  pair  of  wires  extending^  between  the  meter  and  each  of  the 
lamps.  Tlie  present  invention  is  in  part  an  improvement  in  that 
apparatus,  tiie  improvement  consisting  in  the  avoidance  of  the  branch 
wires  from  individual  lamps.  The  inventor  accomplishes  this  object 
by  taking  the  main  conducting  wire,  or  a  shunt  from  it,  roimd  the 
several  electro-magnets,  which  determine  the  engagement  or  disen- 
gagement of  the  intermediate  pawls  with  the  counting  mechanism 
and  adjusts  the  springs  which  counteract  the  pull  of  these  electro- 
magnets, so  that  when  the  current  for  the  supply  of  one  lamp  is 
passing  through  the  main  wire  or  shunt  only  one  of  the  magnet 
armatures  will  be  attracted  from  its  inactive  position,  and  when 
current  is  passing  for  the  supply  of  more  than  one  lamp  the  number 
of  magnet  armatures  rendered  operative  shall  correspond  with  the 
number  of  lamps  lighted. 

5521.  *^  Secondary  or  polarisation  batteries  for  storage  of  electric 
energy."  G.  Geout  and  W.  H.  Jones.  Dated  December  17.  4d. 
The  first  part  of  this  invention  relates  to  a  preparation  or  combina- 
tion of  lead  or  other  metal  with  carbon  prepared,  as  hereafter 
deacribed,  to  construct  the  elements  of  secondary  or  polarisation 
batteries  for  the  storage  of  electric  energy.  The  second  part  relates 
to  the  application  of  metallic  lead  dust  to  be  used  to  cover,  to  heap 
around,  or  compress  upon,  the  l>ladcs  or  plates  of  whatever  nature 
naed  as  the  core  or  conductor  of  the  elements  of  these  batteries. 

5536.  *' Dynamo-electric  machines."  J.  E.  H.  Gobdon.  Dated 
I>ecember  17.  6d.  Relates  to  improvements  in  dynamo  machines 
and  particularly  in  that  described  by  the  inventor  in  specification  No. 
78,  1881.  In  the  machine  described  in  that  specification  the  re- 
Tolving  rings  each  carry  the  same  number  of  magnet  coils  as  the 
fiLxed  rings  carrv  armature  coils,  the  drawing  annexed  to  the  speci- 
fication show  them  as  each  carrying  16  coils.  The  armature  coils 
"were  also  made  (^lindrical  and  of  the  same  diameter  as  the  magnets, 
each  being  placea  close  to  the  next.  The  inventor  has  found  that 
these  coils  act  on  each  other  by  mutual  induction  in  a  very  injurious 
manner  during  the  working  of  the  machine.  If  a  certain  number  of 
lamps  are  being  maintained  bjr  one  coil,  closing  the  circuit  of  the  next 
to  it  on  one  side  reduces  the  light  of  the  lamps  on  the  first  by  some 
20  or  30  per  cent. ;  clomng  the  circuit  of  the  next  of  the  other  side 
still  further  reduces  it  by  a  like  amount.  The  reason  is  that  as 
the  currents  in  contiguous  coils  circulate  in  opposite  directions  they 
are  in  the  same  direction  in  those  parts  of  the  two  coils  which  are 
immediately  contiguous  to  each  other.  As  the  currents  in  the  two 
coils  are  both  increasing  at  the  same  time  they  retard  each  other  by 
their  mutual  action.  In  the  arrangement  of  the  machine  which  is 
the  subject  of  the  present  patent,  this  drawback  is  got  rid  of  by 
making  the  number  of  armature  coils  twice  the  number  of  the  magnet 
coils.  The  magnets  therefore  act  alternately  on  the  alternate  set  of 
ooil«. 

5542.  "Galvanic  battery."  W.  R.  JjAXB.  (A  communication 
from  abroftd  by  La  Society  Universelle  d*Electricit^  Tonmiaai,  of 
Paris.)  Dated  December  17.  6d.  Has  for  its  object  an  improved 
galvanic  battery  which  is  advantageous  as  compared  with  other 
batteries  in  resi)ect  of  its  small  volume,  its  great  effective  surface,  and 
its  slight  internal  resistance.  The  said  improved  battery  works  with 
one  liquid  only,  the  copper  and  zinc  elements  arc  separated  by  a  porous 
diaphragm,  and  the  jar  or  vessel  which  encloses  the  elements  of  the 


battery  contains  crystals  of  sulphate  of  c(^per ;  it  therefore  belongs 
to  the  same  class  as  that  known  as  the  "  Daniell "  battery.  The  in- 
vention is  based  essentially  upon  two  features ;  that  is  to  say,  one 
feature  is  the  employment  of  the  zinc  and  copper  metals  in  the  form 
of  wires,  having  a  diameter  of  about  5  to  7  millimetres,  twisted  spirally 
or  arranged  in  parallel  Imes,  joined  by  curves  or  rounded  parts  when 
the  vessel  used  is  of  square  or  rectangular  form.  One  extremity  of 
these  wires  protrudes  outside  of  the  said  vessel  and  is  bent  horizon- 
tally to  be  cUrectly  coupled  to  tiie  corresponding  wires  of  the  other 
elements  in  order  to  constitute  a  battery,  which  thus  can  be  made  up 
to  any  quantity  and  tension  desired.  The  other  feature  is  the  replac- 
ing of  the  porous  cylinder  or  vase  generally  used  in  the  construction 
of  the  "  Daniell "  battery  by  a  sheet  of  parchment  or  dyalised  paper, 
arranged  horizontally,  and  tne  edges  of  which  are  plaited  or  folded, 
and  rise  above  the  level  of  tiie  liquid  contained  in  the  aforesaid  jar  or 
vessel. 

6551.  **  Armatures  for  magneto -electric,  &c.,  machines,  &c." 
J.  H.  Johnson.  ^A  communication  from  abroad  by  William  Wood- 
nutt  Griscom,  of  Philadelphia.)  Dated  December  19.  6d.  Has 
especial  reference  to  armatures  of  the  type  known  as  Siemens'  arma- 
tures, but  it  is  applicable  to  the  poles  of  all  other  magnets  or 
armatures,  and  it  consists  in  dividing  the  bi -polar  extremities  of  such 
armatures  into  two  or  more  sections  concentric  with  each  other,  one 
or  more  of  such  sections  being  at  such  a  distance  as  to  utilise  the 
magnetic  linos  of  firce  which  fill  the  space  between  the  two  poles  of 
the  field-magnets  whdst  the  other  section  or  sections  are  arranged  so 
as  to  pass  m  close  proximity  to  the  poles  of  the  field-magnets  and 
thus  utilise  the  powerful  attraction  between  the  poles  of  the  armature 
and  magnet  as  the  one  approaches  the  other.  Figs.  1  and  2  represent 
a  transverse  section  of  a  magneto-electric  dynamo  or  electro-magnetic 
armature  and  a  field-magnet  respectively  constructed  accordmg  to 
the  said  invention.     Referring  to  fig.  1,  A  is  an  armature  of  the 
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before-mentioned  type  having  its  bi-polar  extremities  divided  into 
two  or  more  sections  concentric  with  each  other,  one  or  more  of  such 
section,  m,  revolving  or  working  at  such  a  distance  within  the  field- 
magnets,  B  and  0  {see  fig.  2),  so  as  to  utilise  the  magnetic  lines  of 
force  which  are  generated  and  disseminated  in  the  magnetic  field  or 
space  between  the  two  poles  of  the  aforesaid  magneto.  The  other 
section  or  sections,  p,  before  referred  to,  are  longitudinal  ribs  or  pro- 
jections concentric  with,  but  extending  or  protruding  above  or 
beyond,  the  peripheries  of  the  other  sections,  m,  so  as  to  pass  when 
the  armature  is  revolving,  in  closer  proximity  to  the  poles  of  the 
field-magtiete,  b  and  o,  than  do  the  said  sections*  m,  so  as  to  econo- 
mically utilise  the  lines  of  magfuetic  force  between  the  poles  of  the 
field-magnet.  The  interior  surfaces  of  the  field-magnets,  b  and  o, 
are  formed  or  provided  with  projecting  ribs  or  pieces,  p^,  arranged  so 
as  just  to  clear  the  projections,  p,  upoxt  the  armature,  a,  when  it  is 
revolving.  In  this  manner  the  poles,  p  p^,  are  caused  to  utilise 
certain  magneto-  or  electro-inductive  influences  upon  the  extremely 
dose  approach  of  iron  to  iron,  while  the  polar  surfaces,  m  m^,  are 
arruiged  for  utilising  the  induced  lines  of  force  extending  across  the 
magnetic  field  of  the  magnete,  b  and  o. 

5566.  *' Producing  electric  currents."  Ada3C  Millab.  Dated 
December  20.  2d.  JEtelates  to  improvements  in  apparatus  for  pro- 
ducing electric  currents,  and  consists  in  arrangements  for  utilising  the 
inductive  action  which  a  magnet  has  upon  a  conductor  forming  part 
of  a  closed  circuit  and  placed  in  one  part  of  the  magnetic  field  of  the 
magnet,  whenever  the  magnetism  of  the  magnet  is  made  to  vary  in 
intensity  by  the  action  in  another  part  of  the  magnetic  field  of  an 
armature  or  another  magnet,  or  of  a  conductor  carrying  a  current,  or 
of  any  other  body  which  increases  or  diminishes  the  magnetism  of  the 
magnet.  (Void  by  reason  of  tfte  patentee  having  tiegUcted  to  JiU  a 
specification  in  pursuance  of  the  conditions  of  the  letters  patent.) 

5573.  * '  Telephones  and  telegraphs.* '  W.  R.  Lake.  (A  communi- 
cation from  abroad  by  J.  H.  Rogers,  of  America.)  Dated  December  20. 
8d.  Relates  to  a  method  of  secret  telephony,  or  telegraphy,  in  which  two 
or  more  circuite  are  used  in  such  a  manner  that  any  one  tapping  but 
one  of  the  circuite  is  imable  to  obtain  anything  but  a  coiuus^  and 
imintelligible  series  of  signals.  The  said  invention  also  relates  to 
apparatus  employed  in  carrying  this  method  into  effect.  The  said 
invention  is  pirtly  based  upon  the  use  of  an  interrupted  current^  as 
distinguishea  from  a  pulsatory  current.  According  to  this  invention 
the  inventor  passes  a  message  sent  from  any  transrnitting  instrument 
through  two  or  more  circuite  alternately  in  rapid  succession.  A 
receiver  is  placed  in  each  circuit  so  that  the  two  receivers  together 
give  a  continuous  series  of  signals,  the  one  supplying  what  the  other 
omite.  The  current  conveymg  the  message  is  thrown  alternately 
on  each  circuit  by  means  of  a  circuit-breaker  which  makes  and  brealu 
contact  with  each  circuit  in  succession. 

5593.  "Dynamo-electric  machines."  L.  S.  Powkll.  (A  com- 
munication from  abroad  by  Jean  Marie  Anatolo  Gerard  Lescuyer 


re 


THE  TELEQBAFHIO  JOtTAXAL  AlTD 

ELECTRICAL    REVIEW. 


[July  29,  1882. 


Paris.)  Dated  December  21.  6d.  Relates  to  dynamo-electric  inaohinos 
and  it  oonaiBts  in  oeztain  improvements  in  their  constmotion  and 
arntnsement.  In  carrying  out  this  invention,  the  improved  dynamo - 
electno  mAi^inA  ia  constructed  with  a  movable  inducing  part  formed 
by  a  wheel,  say,  for  example,  of  brass  or  gun  metal,  which  is  keyed 
upon  a  shaft  mounted  in  suitable  bearings.  A  certain  number  of 
straight  elfickx>-magnets  are  arranged  on  the  circumference  of  this 
wheel  in  such  a  manner  as  to  present  alternate  north  and  south  poles 
on  each  aide  of  the  wheel.  These  electro-magnets  are  connected  with 
a  collector  on  the  shaft  of  the  machine  commimicating  through 
rubbers  or  brushes  with  a  machine  generating  direct  or  continuous 
currents.  The  induced  part  is  fixed  or  stationary,  and  consists  of  two 
series  of  oval  or  elliptical  coils  attached  to  two  nngsor  frames  of  iron 
or  copper  placed  on  each  side  of  the  inductor.  The  wire  in  these  coils 
is  wound  between  two  ellipticfld  plates  or  cheeks  connected  together  by 
two  iron  connecting  bars  and  a  copper  bolt  which  serves  to  attach  the 
coils  to  the  rings.  The  connecting  bars  nearest  to  the  centre  of  the 
Tnni4ifnA  are  preferably  angular  in  cross  section  and  the  bars  nearest 
to  the  outer  extremity  of  we  cheeks  are  preferably  circular  in  section 
and  somewhat  thicker  than  the  angular  bars.  The  wire  is  wound 
upon  these  bars  in  the  space  between  the  cheeks.  The  cheeks  facing 
the  inductors  or  revolving  magnets  are  perforated  with  a  number  of 
holes ;  but  the  cheeks  wUch  face  the  ring«  or  frame  are  imperforated. 
A  thin  sheet  of  metal  is  interposed  between  each  layer  of  wire  in  the 
coils  in  order  to  assist  the  inducing  action  and  prevent  the  formation 
of  extra  currents,  llie  currents  generated  in  toe  coils  by  the  passage 
of  the  inducting  electro-magnets  are  alternate  and  may  be  used  separ- 
ately or  may  be  combined  by  means  of  a  commutator. 

6695.  "Electric  calls  for  telephones,  &c."  A.  W.  Lakb.  (A 
communication  from  abroad  by  \V.  C.  Lockwood,  of  Brooklyn, 
America.)  Dated  Deceimber  21.  6d.  Belates  to  telephone  calls. 
In  this  invention  the  operating  call  winds  up  a  spring  mechanism. 

6699.  "Insulated  conductors  for  telegrraphio  uses,  &c.*'  Wil- 
LOUOHBT  SxiXR.  Dated  December  21.  2d.  Has  for  its  object  im- 
provements in  ingn1afft«1  conductors  for  telegfraphic  and  other  uses. 
The  insulated  conductors  now  used  in  submarine,  subterranean,  and 
other  telegraphs  consist  for  the  most  part  of  copper  wire  covered  with 
gutta-percha,  and  the  gfutta-percha  is  used  in  as  pure  a  state  as  it  can 
be  obtained.  Now  for  this  pure  material,  which  is  expensive,  the 
inventor  substitutes  a  compound  of  gutta  percha  with  zinc  white. 

6604.  "  Oalvanic  batteries  for  electric  lighting,  &c."  E.  B.  Bubb 
and  W.  T.  Soorr.  Dated  December  22.  6d.  Has  for  its  object  im- 
provements in  galvanic  batteries  for  electric  lighting  and  for  other 
purposes.  The  improved  g^vanic  battery  consists  of  zinc  and  carbon 
elements  arrsmged  in  oeuB  made  of  wt>od  lined  with  waterproof 
cement.  Hie  cells  are  filled  around  the  elements  with  asbestos  fibre, 
blown  slag,  or  like  material,  and  this  is  saturated  with  a  mixture  of 
bichromate  of  potash  and  phosphoric  add  with  a  little  nitric  acid 
added. 

5616.  "Cables  for  telephonic  and  telegraphic  communication." 
J.  N.  OuLBEBTSOW  and  J.  W.  Bboww.  Dated  December  22.  6d. 
Has  for  its  object  improvements  in  the  construction  of  cables  or  col- 
lections of  metallic  conductors  for  telephonic  and  teleg^phio  com- 
munication. According  to  the  present  invention  the  inventors  employ 
pipes  made  in  convenient  lengths  and  with  perforated  insulating  discs 
at  each  end.  The  wires  in  similar  lengths  are  threaded  through  these 
discs  and  such  other  intermediate  insulating  discs  as  it  may  be  con- 
venient to  employ  and  are  strained  tight. 

6623.  "liCeasuring  electric  currents."  C.  A.  Cabus-Wilsow. 
Dated  December  23.  4d.  Belates  to  means  or  apparatus  for 
measuring  electric  currents,  and  it  consists  essentially  in  the  employ- 
ment for  this  purpose  of  a  secondary  battery  or  secondary  batteries 
which,  or  each  of  which,  is  first  charged  or  acted  upon  by  the  current 
to  be  measured  or  a  part  of  it,  and  is  then  allowed  to  discharge  or 
run  down  or  has  its  current  reversed,  these  alternate  actions  being 
repeated  and  made  to  communicate  motion  to  or  regulate  the  action 
of  any  g^ven  counting  or  integrating  apparatus.     (Provisional  only.) 

6627.  "Electric  call  signals."  H.  J.  Habdax.  (A.  communica- 
tion from  abroad  by  G.  W.  Foster  and  F.  B.  Wilson,  both  of  Paris). 
Dated  December  23.  2d.  The  improvements  consist  of  clockwork 
provided  with  an  escapement  in  combination  with  a  double  helix, 
furnished  wiUi  a  metallic  rod,  having  an  armature  on  one  end,  said 
armature  being  placed  directly  in  &ont  of  the  helix  for  the  purpose 
of  being  attra^ed  towards  said  helix  by  passing  a  current  of  elec- 
tricity tnrough  Uie  same.  The  slightest  movement  of  the  armature 
caused  by  the  current  being  broken  releases  the  escapement  and 
allows  the  main  spring  in  the  clock-work  to  run  down  or  unwind 
and  in  so  imwinding  causes  a  hammer  connected  with  the  said  clock- 
work to  strike  a  metal  gong  and  give  forth  a  series  of  taps  or  a 
single  tap  on  the  gong  to  attract  the  attention  of  any  one  in  the 
immediate  neighbourhood  of  the  instrument.     (Provisional  only.) 

6631.  "Secondary  batteries."  J.  S.  Sellon.  Dated  December 
23.  2d.  Belates  to  the  construction  of  the  terminal  plates,  supports, 
retainers  or  frames  upon  and  in  which  the  active  material  or  agent 
is  deposited,  placed,  or  fixed.  In  carrying  out  this  invention  the 
inventor  constructs  such  plates,  supports,  retainers,  or  frames  of  a 
material  or  materials  not  readily  subjected  to  the  destructive  influ- 
ence of  oxidation  or  other  destructive  action,  such,  for  example,  as 
carbon  either  in  a  solid  form  or  compressed  or  mixed  or  amalgamated 
with  other  substances  or  as  asbestos,  wood,  papier  m&oh^,  cellulose, 
either  alone  or  in  combination  with  metals  not  easily  oxidised,  such, 
for  example,  as  platinum.  The  plates,  supports,  retainers,  or  frames, 
composed  of  one  or  more  of  these  matenais,  are  constructed  in  the 
following  or  other  suitable  form  or  forms.  For  example,  they  may 
be  made  of  a  cellular,  perforated,  corrugated,  grooved,  fluted, 
roughened,  indented,  tubular,  or  woven  shape,  or  any  combination 
of  tnese  forms  or  of  any  other  shape  capable  of  retaining  the  active 
material  or  a^ent  in  a  finely  divided,  pasted,  deposited,  compressed, 
or  other  condition. 


CITY  NOTES. 


Old  Bboid  Srsiier. 


THE  METROPOLITAN  (BRUSH)  ELECTRIC  LIGHT 
AND  POWER  COMPANY  (LIMITED). 

Last  Monday,  at  noon,  an  extraordinary  general  meeting  of  the 
members  of  this  company  was  held  at  Cannon  Street  Hotel,  Sir 
Michael  Kennedy,  R.E.,  K.C.S.I.,  presiding,  for  the  purpose  of  con- 
sidering, and,  if  thought  advisable,  of  passing,  as  a  special  lesolotioa 
the  following  resolution,  or  a  resolution  or  resolutions  to  ^  fol. 
lowing  effect,  that  is  to  say — 

**  Resolved — ^That  the  Articles  of  Association  of  the  company  be, 
and  the  same  are  hereby  altered  as  follows  : — 

'*  (I.)  By  the  insertion  in  Article  4  after  the  words  *  the  diieoton 
may,*  with  which  it  begins,  of  the  words  *with  the  sanction  of  a 
general  meeting.* 

<*  (n.)  By  the  alteration  in  Articles  81  and  89  of  '  1886,'  thereia 
mentioned,  to  '  1884.' 

<'  (III.)  By  the  omission  of  Articles  83  and  100." 

The  secretaiy  (Mr.  Robt.  Wilson)  having  read  the  notice  con- 
vening the  meeting, 

The  Chairman  said :  We  are  assembled  here  to.day  for  the  special 
pur|>ose  of  considering,  and,  if  vou  think  advisable,  to  pass  resolutions 
making  alteration  in  certain  oi  our  Articles  of  Association.  Theee 
alteraticma  have  been  dictated  to  us  by  the  Committee  of  the  Stock 
Exchange,  who,  unless  we  make  the  necessary  alterations,  will  not 
grant  us  a  quotation.  And  it  is  very  desirable  that  we  should  hayeas 
little  delay  as  possible  before  getting  a  quotation,  and  the  onlj 
di£&culty  which  now  lies  in  our  way  is  that  which  we  have  met  here 
to-day  to  overcome.  A  very  few  words  from  me  are  requisite  to 
make  3rou  acquainted  with  the  nature  and  the  scope  of  U^  d^dred 
alterations.  The  first  is  in  clause  4  of  the  Articles,  and  its  object  15 
to  prevent  the  directors,  without  the  sanction  of  a  general  meeting, 
issuing  shares  at  a  discount.  The  alterations  in  Articles  81  and  89 
are  merely  to  reduce  the  time  in  which  tho  present  board  holds 
office  from  **1886"  to  "1884."  The  next  alteration  is  the 
omission  altogether  of  clause  85  of  the  Articles,  and  the  object 
of  that  is  to  secure  that  all  matters  of  importance  which  nuy 
require  the  consideration  of  a  g^eral  meeting  should  be  dis- 
cussed in  a  general  meeting,  and  not  be  settled  by  corre- 
spondence ;  the  arrangement  in  the  expunging  of  Article  100  i* 
somewhat  similar — to  enable  matters  to  be  settl^  by  the  board  aad 
not  settled  by  correspondence.  I  trust  the  resolutions  to  be  sub- 
mitted will  commend  memselves  to  you  g^enerally.  I  therefore  beg 
to  move  the  following  resolution  :  — **  (1),  Resolved  that  the  following 
words  be  inserted  at  the  end  of  Article  4,  *  provided  always  that  no 
shares  shall  be  issued  at  a  discount  without  the  sanction  of  a  general 
meeting ; '  (2),  that,  in  Hen  of  *  1886,*  occurring  in  Articles  81  and  89, 
respectively,  *  1884  *  be  inserted ;  (3),  that  Articles  85  and  100  be,  aad 
hereby  are  expunged." 

Mr.  Whitehead  in  seconding  the  motion,  said  it  was  not  neoessa^ 
for  him  to  detain  the  meeting'with  any  lengthened  observationa.  It 
would  be  clear,  he  thought,  to  the  shareholders  present,  that  the  sug- 
gestions made  to  them  by  the  Committee  of  the  Stock  Exchange  were 
in  themselves  very  reasonable.  They  did  not  interfere  adversely  with 
the  value  of  their  property,  and  they  would  obtain  for  them  aneariy 
settlement  and  quotation,  while  immediately  enhancing  the  raloe 
of  their  shares  in  the  market.  He  was  sure  the  resol^on  would 
commend  itself. 

Mr.  Wright  asked  that  the  chairman  would  read  Articles  80  and 
100  as  they  now  stood ;  and  might  he  ask  also  if  the  board  could 
inform  the  meeting  why  it  was  that  the  shares  which  were  at  a  pre- 
mium in  May  last  of  18s.  and  Ids.,  were  now  at  2ds.  and  30s.  diBconnt 

The  Chairman  havinsp  read  the  articles  referred  to,  said  that,  a» 
regarded  the  price  of  toe  shares,  he  was  not  able  to  answer  that 
question.  He  supposed  that  the  reason  why  their  shares  did  not 
stand  at  the  premium  they  formerly  did  was  because  they  were 
purchased  by  speculators. 

Mr.  Wright  said  perhaps  he  put  the  question  rather  vaguely.  He 
thought  that  perhaps  the  board  had  some  knowledge  or  some  reason 
amongst  themselves  in  connection  with  the  character  of  the  work  being 
carried  on. 

The  Chairman :  I  can  emphatically  deny  that  the  board  havi^  v^J 
knowledge  of  the  reason  why  our  shares  stand  at  the  present  rate. 

Mr.  A.  H.  Rolls  remarked  that  the  shareholders  were  a  little  foggy 
as  to  what  the  operations  of  the  company  were,  and  if  the  chairman 
could  enli^ten  them  he  should  be  glad. 

The  Chairman  remarked  that  they  had  met  there  that 
day  to  discuss  a  special,  and  come  to  a  special,  reeohitioB. 
However,  he  had  no  heisitation  in  saying  that  the  prospects  of  the  com- 
pany were  very  favourable.  They  were  receiving  large  nnmbera  of 
orders,  were  establishing  central  stations  in  different  parts  of  the 
metropolis,  and  they  expected  to  do  a  very  good  businesa.  Tw 
was  hardly  a  meeting  in  which  to  discuss  the  question  sd^od. 
They  believed  in  the  "survival  of  the  fittest,"  they  had  a  good 
system  and  a  large  field.  With  tbe  assistance  of  Mr.  Hammond,  who 
sat  near  him,  they  were  pushing  ttie  business,  and  pushing  it  wiw 
very  good  success.  He  could  not  answer  every  question  particulwly, 
but  answering  generally  he  must  say  that  their  prospects  at  the  pre- 
sent moment  were  quite  as  favourable  as  they  could  expect  t^**"*^ 
be  under  the  droumstanoes.  They  had  not  long  oommenced,  sod 
there  had  been  many  a  difficulty  before  them.  There  was  a  difficiu^ 
as  regarded  legislation,  and  there  was  a  difficulty  with  regard  to  *» 
accumulator.  They  had  been  taking  steps  for  overcoming  ^^^?t" 
culties,  and  when  they  had  had  a  little  more  time  they  vrooJd  m 
doing  a  very  good  business.  ., 

Mr.  Bischoff  read  Article  4,  and  asked  if  it  were  not  trus  thai  au 
the  shares  were  not  already  allotted. 
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The  Chainnan  replied  that  the  whole  of  the  shares  were  applied 
for  teyereX  times  over.  The  whole  were  allotted.  There  are,  how- 
eTer,  a  few  still  unallotted,  because  certain  gentlemen  withdrew. 

1&.  Biachoff  asked  if  this  alteration  in  Article  4  was  merely  to  con- 
form with  the  requirements  of  the  Ck>mmittee  of  the  Stock  Exchange  ? 

The  Chairman :  Entirely. 

In  reply  to  a  shareholder,  the  Chairman  stated  that  the  number  of 
•hares  uziallotted  at  the  present  time  was  310. 

In  reply  to  Mr.  Thomson,  the  Chairman  said  that  no  shares  were 
allowed  to  be  withdrawn  after  the  allotment  except  in  those  cases  in 
iriiich  the  persons  were  legally  entitled  to  do  so. 

The  resolutions  as  preyiously  moved  and  seconded  were  then  put  to 
the  meeting  and  earned  unanimously. 

The  Chairman :  We  have  now  disposed  of  the  special  business  we 
met  to  transact  to-day,  and  our  first  statutory  meeting  will  be  held  to 
oonfirm  those  resolutions  now  jMissed  at  the  earliest  possible  moment. 
That  will  be  within  one  month  from  the  present.  A  statutory  meet- 
ing was  to  be  held  within  four  months  of  the  time  of  registration. 

Dr.  Pboook  said  he  would  like  to  call  attention  to  one  specially 
valuable  feature  of  the  electric  light,  which  he  thought  might  be 
adviantageously  dwelt  upon  in  their  prospectus,  namely,  its  use  in 
aiok  chambers,  and  so  on,  where  it  was  of  particular  importance  to 
have  a  light  that  would  not  vitiate  the  atmosphere.  He  nad  a  good 
deal  to  do  with  that  as  a  medical  man.  It  frequently  happened  that 
a  considerable  quantity  of  gas  used  in  lighting  passed  away  unoon- 
sumed.  In  that  respect,  as  well  as  in  iU  keeping  the  air  of  the 
chamber  cool,  he  had  found  the  electric  light  far  superior  to  any 
other  source  of  illumination  with  which  he  was  acquainted. 

Mr.  Hammond  said  that  that  special  feature  of  the  light  was 
referred  to  in  the  prospectus,  as  it  was  undoubtedly  a  great 
advantage. 

The  proceedings  then  terminated. 


THE  ELECTRIC  LIGHTING  AND  MAINTENANCE 
COMPANY  (LIMITED). 

Ox  Monday  afternoon  last  a  numerously  attended  statutory  general 
meeting  of  the  above  company  was  held  in  the  City  Terminus  Hotel, 
Colonel  R.  R.  Jackson  presiding  in  the  absence  of  the  chairman  of  the 
company,  the  directors  present  being  Messrs.  Sandeman,  Pixley, 
Norman,  Lee,  Maudslay,  and  Young. 

Tlie  secretary,  Mr.  F.  R.  Grigg,  having  read  the  notice  convening 
the  meeting, 

The  Chamnan  said:  Gentlemen,  I  very  much  regret  that  Mr. 
Martin  Smith,  chairman  of  the  company,  owing  to  a  very  serious 
domestic  bereavement  is  unable  to  attend  the  meeting  to-day.  The 
directors  regret  it  the  more  because  Mr.  Smith  has  a  very  large  pecu- 
niaiy  interest  in  the  company,  pays  great  attention  to  its  poUoy,  and 
has  very  strong  views  as  to  the  unea  upon  which  we  ought  to  work. 
I  regret  also  that  the  vice-chairman  is  absent  because  he  is  in 
America.  You  are  aware  that  this  is  a  statutory  meeting  of  the 
company — a  meeting  called  under  the  requirements  of  the  law — and 
that  there  is  usually  no  business  whatever  transacted  at  a  meeting  of 
this  character.  The  directors  of  coiirse  must  adhere  to  that  line  as 
regards  the  transaction  of  business,  but  they  feel  it  their  duty  to 
explain  the  course  they  have  pursued  hitherto,  and  the  policy  they 
advocate  in  the  future  to  the  shareholders  who  are  present  to-day. 
The  directors  have  not  found  it  expedient  to  sink  the  money  intrusted 
to  them  so  far  in  tiie  erection  ox  electric  installations.  They  have 
found  that  there  has  been  a  very  great  change  in  the  position  of  the 
electrical  world  since  they  issued  their  prospectus :  there  has  been  an 
enormous  number  of  new  companies  created,  and  the  manufactur- 
ing companies  which  at  that  time  held  the  greatest  prominence 
have  adopted  the  policy  of  the  formation  of  sub-companies.  The 
result  is  uiat  instead  of  there  being  only  about  half  a  million  at  the 
disposal  of  electric  light  companies,  as  there  was  when  the  prospectus 
was  issued,  there  are  about  twelve  millions  of  capital  at  their  com- 
mand supposing  the  shareholders  'respond  to  the  calls  that  may,  in 
the  discretion  of  their  directors,  be  made  upon  them.  One  result  of 
tlufl  change  in  the  position  of  affairs  has  been  that  there  is  a  very 
much  lai^^  number  of  companies  prepared  to  erect  apparatus  in 
order  to  give  the  public  the  use  of  the  electric  light,  whilst  the  manu- 
factuiing  power  is  very  little  increased.  Electrical  apparatus, 
therefore,  is  excessively  dear,  and  its  deamess  interferes  with 
profitable  investoient  for  the  purpose  of  electric  illuminatiozi.  Your 
airectors  have,  therefore,  thought  that  it  would  be  wiser  for  the  time 
being  to  look  on  and  to  see  whether  in  process  of  time  electrical  appa- 
rmtos  will  fall  in  cost  so  far  as  to  enable  this  company  to  buy  on 
advantageous  tenns.  If  not,  then  the  directors  of  the  company 
would  possibly  recommend  to  the  shareholders  the  adoption  of  the 
policy  foreshadowed  in  one  of  the  later  paiagraphs  of  the  prospectus, 
departing  to  a  certain  extent  from  the  line  indicated  generally  as 
the  policy  of  the  company,  and  to  start  manufacturing.  In  cer- 
tain eventualities  that  in  all  probability  would  be  the  right  policy  for 
tho  company  to  adopt.  I  am  happy  to  be  able  to  inform  you  that 
the  capital  of  the  company  is  practically  intact.  20,034  shares 
were  allotted,  and  no  p<Mtion  of  the  money  subscribed  has  been 
returned,  and  making  provision  for  the  staff  of  the  company 
for  some  time  to  come,  and  the  rent  of  its  offices  and  all  the 
expenses  incurred,  a  rerv  small  amount  per  share  would  meet  all 
the  liabilities  and  expeDOiture  so  far  as  yet  incurred  by  the  com- 
pany. The  delay  of  the  company  in  erecting  installations  has 
reemted  to  a  certain  extent  also  £rom  a  desire  to  see  what  the 
ctenses  of  the  Electric  Lighting  Bill  would  be.  Now  there  is  one 
of  these  clauses  which  it  strikes  the  directors  of  this  company  is 
calculated  very  much  to  retard  the  prognress  of  the  electric 
li^ht,  and  to  cause  it  to  cost  a  great  deal  more  than  it  ought 
to  the  general  public — I  mean  that  clause  which  enables  public  bodies 
to  take  over  the  property  of  electric  companies  at  the  expira- 
tion of  fifteen  rears,  without  giving  anything  for  goodwill,  and 


simply  taking  the  then  value  of  the  plant.  That  seems  to  me  a 
very  absurd  provision,  because  invention  as  regards  the  electric 
lighting  is  in  its  infancy.  It  is  very  probable  that  the  first 
apparatus  put  down  may  nave  to  be  renewed  more  than  once  in  the 
course  of  fifteen  years,  and  if  the  electric  light  companies  are  to 
charge  the  public  for  the  use  of  the  light  in  proportion  to  Ihe  risks 
run  and  the  expense  incurred,  the  charges  must  be  so  geat  as  to  pre- 
vent the  use  of  the  electric  light  by  the  g^eral  public.  The  Bill,  there- 
fore, seems  to  be  a  Bill  in  its  present  form  which  is  better  calculated  to 
frotect  the  gas  companies  than  aid  the  development  of  the  new  light, 
do  not  tmnk,  however,  a  clause  so  unjust  as  that  can  continue  to 
remain  long  in  the  Bill,  and  I  think  when  the  nature  of  its  operations 
is  fully  understood  by  parliament  we  may  reasonably  expect  that  it 
may  be  materially  altered  in  the  direction  of  fair  play.  With  re- 
ference to  the  position  of  the  capital  of  the  company,  if  any  questions 
are  asked  hereafter,  I  shall  be  prepared  to  answer  them  with  the 
utmost  care,  it  being  the  desire  of  the  directors  that  there  should  be 
nothing  whatever  under  any  circumstances  withheld  from  the 
shareholders.  To  complete  what  I  think  it  necessary  to  say  to  you 
now,  I  beg  to  state  that  the  directors  have  not  taken,  and  will  not 
take  any  remimeration  wiiatever  for  their  services  until  the  share- 
holders receive  a  dividend  (hear,  hear).  You  are  aware,  I  think, 
because  the  terms  of  the  prospectus  explain  that  fact,  that  the  pre- 
liminary expenditure  has  been  met  by  the  directors — they  doing  that 
in  consideration  of  having  allotted  to  them  certain  founders'  snares, 
which  will  only  be  of  value  after  the  shareholders  receive  6  per 
cent,  (hear,  hear).  One  other  subject  I  may  mention  before  we 
listen  to  the  remarks  of  shareholders :  there  ivill  be  no  call  made  in 
September. 

Mr.  Qeo.  Whitley  said  that  the  first  issue  was  quoted  at  one 
million  sterling,  and,  as  an  addition,  there  were  £3,000  of  what  they 
caUed  founders*  shares.  Onl^  £200,000  was  subscribed.  He  would 
like  to  ask  if  they  thought  it  quite  fair  that  these  £3,000  should  be 
charged  to  the  small  fraction  ox  what  was  originally  intended  to  be 
£1,000,000. 

The  Chairman  said  that  he  thought  the  answer  to  Mr.  Whitley's 
question  a  very  simple  one.  On  the  present  subscription  of  £200,000, 
the  profit  on  the  founders'  shares  was  one-third  of  the  profit  which 
would  remain  after  the  payment  of  6  per  cent.  If  there  was  no 
business  done  there  would  be  nothing  to  receive,  and  therefore  these 
shares  would  be  no  burden  upon  the  issue.  They  were  issued  as 
fully  paid  up,  and  there  would  be  no  interest  to  them  in  the  busi- 
ness of  the  company  until  the  shareholders  received  6  per  cent. 

Mr.  Porter  said  that  the  directors  wished  apparently  to  give  them 
a  clear  statement  of  the  position  of  the  company,  and  the  chair- 
man had  certainly  done  so.  When  the  prospectus  was  originally 
issued  it  was  supposed  that  it  was  proposed  to  call  one  million  up, 
and  keep  it  profitably  employed.  That  was  at  the  commencement  of 
the  JEaster  holidays,  but  the  lists  were  suddenly  closed  when  onlj 
£200,000  was  collected,  and  in  a  circular  issued  on  the  8th  April  it 
was  stated  l^t  the  reason  of  closing  the  lists  was  that  it  was  desirable 
to  conftnence  operations  at  once.  They  now  learned,  however,  that 
that  was  not  the  case,  that  nothing  had  been  done  within  the  past 
three  months,  that  on  the  contrary  the  prospect  of  getting  work 
was  very  much  worse  now  than  it  was  at  that  tune,  because 
those  parent  companies,  if  they  might  so  call  them,  had  given 
monopolies  to  subsidiary  companies,  and  therefore  an  independent 
company  like  their  own  had  no  apparent  prospect  of  profitable  work 
left.  He  therefore  thought  that  the  question  at  the  present  time — 
though  he  was  merely  expressing  his  own  private  opinion,  having 
had  no  conversation  on  the  matter  with  other  shareholders — was 
whether  under  the  circumstances  he  had  mentioned  it  was  de- 
sirable to  keep  the  company  going.  Whether  it  would  not  be 
better  to  wind  up  the  company  at  once.  He  did  not  say  that  in  any 
hostile  spirit  to  tne  directors.  They  had  done  their  best,  and  had  the 
capital  still  intact,  and  it  had  been  also  stated  that  they  did  not  wish 
to  receive  any  remuneration  until  the  company  had  received  a  dividend. 
Nothing  could  be  more  fair  and  straigntf orward  (hear,  hear) ;  but 
still  he  thought  it  was  still  a  question  whether  the  reasons  he  had 
given  did  not  make  it  desirable  to  close  the  company. 

Mr.  W.  H.  Maturin  was  a  little  disappointed  at  the  position  held 
by  the  company  and  at  Uieir  not  being  able  to  carry  out  their  plans, 
but  he  was  not  surprised  at  it,  the  pro^>ect  had  been  so  very  uncer- 
tain,  the  policy  the  airectors  had  shadowed  out  was  a  very  judicious  and 
prudent  one,  to  keep  the  capital  safe  in  their  haiuds,  and  not  to  use  it 
till  they  could  do  so  advantageously,  and  only  then,  as  far  as  they 
could,  with  the  knowledge  ana  consent  of  the  shareholders.  That  was 
a  vezT  satLsfaotory  thing  for  tiiem  to  consider,  and  there  was  another 
satisifactory  thing  that  the  gfenUemen  connected  with  the  company  did 
not  intend  to  draw  any  remuneration  until  the  company  was  a  paying 
concern.  He  was  also  glad  that  they  had  kept  the  expenses  down  to 
a  minimum. 

The  Chairman  said  he  might  add  that  in  regard  to  the  expenses 
what  he  wished  to  convey  was  that  a  very  small  amount  per  share 
would  meet  the  expenses  already  incurred,  not  that  it  was  their 
intention  to  make  a  call  for  that  purpose. 

Mr.  Maturin  would  like  to  know  what  amount  of  money  was 
I>aid  up. 

The  Chairman  said  that  the  amount  was  £39,918. 

Mr.  Maturin  said  he  supi>08ed  that  they  were  then  deriving  an  in- 
come from  the  investment  of  that  sum.  That  though  it  was  possible 
their  expectations  might  not  be  realised,  and  that  the  company  might 
have  to  wind  up,  his  opinion  was  that  that  time  had  not  arrived  yet. 
They  did  not  know  what  might  occur  a  few  months  hence,  and  tnere 
might  be  opportunities  to  make  their  company  a  paying  concern.  He 
thought  the  directors  were  bound  not  to  incur  any  expenses  whatever 
beyond  what  might  be  paid  out  of  the  interest  of  the  money  they  had, 
which,  doubtless,  if  advantageously  invested,  would  yield  3i  to  4  per 
cent.  That  being  the  case,  and  the  shareholders  knowing  that  they  were 
incurring  no  further  liabiUtios,  and  that  their  monev  was  perfectly 
safe  in  the  hands  of  the  directors,  they  should  simply  hold  it  in  trust 
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to  see  whether  a  good  time  would  come '  for  employing  it.     He .  . 
believed  Chat  it  was  bettexjiot  to  Bpeak  of  winding  up  the  company, 
but  to  leave  that  to  the  directors  to  bring  before  them  at  some  future 
time. 

Mr.  W.  Thomson  asked  if  it  was  a  fact  that  money  was  returned   * 
to  any  subscribers  to  shares,  on  allotment,  or  at  any  other  time,  and 
if  80  why  was  it  so  retiitned  P 

Hie  Chairman  said  that  the  simple  answer  to  that  was  that  no 
money  had  been  returned. 

Br.  W.  Fooock  said  that  a  waiting  policy  in  an  afiPair  of  this  kind 
which  required  to  be  developed  and  which  in  the  meantime  was  more 
or  less  arrested  in  its  development,  showed  that  the  directors  had 
been  actuated  by  a  very  satisfactory  judgment  of  the  position  of  the 
company,  and  he  believed  the  policy  was  one  which  recommended 
itseu  to  all  thinking  men.  The  fact  of  the  company  not  having 
called  up  a  large  amount  of  capital  was  an  evidence  of  some  doubt 
in  the  minds  of  the  board  as  to  the  advisability  of  the  course  entered 
upon.  They  should  bear  in  mind,  that  they  were  crippled  at  the 
outset  by  legislative  proceedings,  which  had  been  referred  to,  which, 
however,  would  scarcely  stand  Uie  light  of  a  very  long  period  with- 
out being  reversed  or  at  least  altered.  He  believed  the  policy 
adopted  was  the  resultant  of  a  very  ^eat  deal  of  quiet  thought 
and  careful  judgment  on  the  part  of  the  directors  in  the  exercise  of 
their  functions.  They  should  trust  them  for  the  future,  and  give 
them  support  in  the  careful  policy  which  they  had  initiated. 

Mr.  ^chard  "V^lson  said  that  when  the  company  was  started  a 
prospectus  was  issued  which  invited  subscriptions  to '  the  amotmt  of 
£1,000,000,  and  a  statement  was  subsequently  i^ued  that  only  one- 
fifth  of  that  had  been  subscribed.  Under  ordinary  droumstances, 
when  a  large  sum  was  invited  to  be  subscribed  by  the  publio  and  it 
was  found  that  only  a  small  subscription  was  made,  the  directors  did 
not  usually  proceed  to  the  allotment  of  the  shares  ;  and  he  confessed 
that  when  he  received  the  paper  stating  that  the  shares  had  been 
allotted,  he  was  very  much  surprised  at  that  departure  from  the 
ordinary  proceeding  m  such  cases.  He  quite  agreed  that  it  would 
be  better  to  return  the  capital. 

The  Chairman  said  that  the  directors  would  be  largely  g^ded  by 
what  they  found  to  be  the  general  wish  of  the  body  of  flie  rfiare- 
holders. 

Mr.  Whitley  said  that  in  the  original  prospectus  the  objects  of  the 
company  were  put  in  the  forefront  as  electric  lighting  and  main- 
tenance, and  it  was  a  question  with  him  how  far  they  were  justified  in 
leaving  these  and  embarking  in  manufacturing,  which  was  only  f otmd 
at  the  tail  of  the  articles  of  association.  Iho  main  conditions  of 
these  articles  were  now  proposed  to  be  left  out,  and  they  were  going 
to  manufacture  and  trade  on  the  strength  of  a  little  article  at  the  very 
end  of  the  memoranda  of  association.  He  did  not  think  that  was  fair. 
The  main  objects  of  the  company  were  to  have  the  electric  light  laid 
on  wherever  it  was  required,  and  if  that  failed  the  object  of  the  com- 
pany failed  to,  and  it  would  be  far  better  to  wind  it  up  and  start  a 
new  company  for  manufacturing. 

The  Chairman:  Gentlemen,  I  think  the  shareholders  have  been 
extremely  fair  in  the  expression  of  their  opinion  upon  the  subject 
which  has  been  before  the  meeting.  Mr.  Porter's  remarks  were  very 
much  to  the  point.  It  might  be  thought,  if  there  was  no  immediate 
means  of  finding  profitable  employment  for  the  money  of  the  com- 
pany it  would  be  wiser  to  return  it.  It  was  however  thought,  as  was 
expressed  by  Mr.  Maturin,  that  it  was  better  to  wait  and  watch  the 
progress  of  events  for  awhUe,  and  see  if  the  i>olicy  upon  which  the  com- 
pany originally  was  formed  was  not  the  right  policy,  and  if  circum- 
stances md  not  so  turn  round  as  to  enable  the  directors  to  employ  your 
capital  profitably.  The  directors*  view  is  entirely  in  accordance  with 
that  of  the  second  speaker.  His  expression  of  opinion  was  remarkably 
fair,  and  there  was  only  one  point  in  it  upon  which  I  wish  to  make  any 
comment  in  an  opposite  direction.  He  said  that  the  directors  should 
limit  their  expenditure  to  the  interest  to  be  derived  from  the  money 
in  their  hands,  as  nearly  as  possible.  That  ought  to  be  so,  but  it  is  not 
quite  possible,  because -it  is  necessary  fpy  us  to  have  a  staff,  to  have  a 
certain  number  of  trained  men  who  are  constantly  looldng  out  and 
observing  what' is  going  on  in  the  electrical  world  and  reporting  it  to 
the  directors ;  and  then  there  is  the  rent  of  the  premises  we  occupy 
now.  These  expenses  will  come  to  somewhat  more  than  the  interest 
of  the  capital  in  our  hands.  The  amount  that  the  shareholders  are 
already  re^naible  for  covers  the  salary  of  the  engineer  for  a  year, 
other  salanes  for  six  months,  the  rent  of  the  premises  for  a  whole 
year,  and  if  we  wait  for  some  time — say,  six  months — very  little 
additional  expenditure  will  be  incurred  ;  so  that  I  for  my  own  part 
and  the  directors  as  a  whole,  favour  the  waiting  policy.  One  reason 
why  we  did  not  at  once  invest  your  money,  as  we  intended  to  do,  was, 
that  although  we  were  offered  a  great  number  of  installations,  and 
niil^t  have  invested  a  great  deal  of  money,  when  we  came 
to  examine  the  probable  result,  we  did  not  feel  justified  in  accepting 
them  because  there  was  no  adequate  profit.  That  was  a  disappoint- 
ment to  the  direotors,  but  they  explained  the  fact  to  themselves, 
as  it  has  been  explained  to  you  to-day,  and  thev  think  ^ere  is  likely 
to  be  a  change  in  the  circumstances  which  will  enable  them  to  give 
the  publio  the  benefit  of  the  electric  light  with  advantage  to  the 
company  and  to  the  shareholders.  If  it  proves  not  to  be  so,  whatever 
your  resolution  to-day,  the  directors  will  certainly  not  risk  your 
money,  and  would  prefer  winding  up  the  company.  Mr.  Whitley, 
I  think,  made  some  observations  as  to  the  fact  that  we  asked  for  a 
million,  and  having  received  £200,000. we  still  went  on  with  the 
company.  Now  I  do  not  see  how  our  receiving  applications  for 
£200,000  instead  of  a  million  altered  our  position  at  all.  If  our 
policy  was  right  we  coidd  carry  it  out  with  £200,000  almost  as  well 
as  with  a  million,  and  if  it  was  wrong  then  it  was  better  not  to  have 
locked  up  a  larger  siun  of  money.  So  I  don't  see  that  the  directors 
were  bound  when  the  subscriptions  amounted  to  only  one-fifth  of  what 
was  asked  to  return  the  allotment  and  refuse  to  proceed  with  the 
business  of  the  company.  I  don't  know  that  any  other  remarks 
were  made  which  might   require   any  comments  from  the  chair. 


•Die  directors  are  of  course  mtified  by  the  expressions  of  con- 
fidence in  them,  to  which  Mr,  Maturin,  Dr.  Pocock,  and  others  have 
given  expression,  and  it  will  be  their  endeavour  under  all  ciremn* 
stances  to  retain  the  confidence  of  the  shareholders  by  acting 
in  accordance  with  their  interests.  This  being  a  statutory  meeting, 
it  is  impossible  to  pass  a  resolution,  but  the  directors  would  Uke  to 
make  use  of  this  opportunity-  which  they  have  of  meeting  the  shars- 
holders  to  ascertain  their  opinion  in  an  ixif  ormal  manner  upon  one  or 
two  points.  I  will  ask  those  who  think  the  policy  of  winding  up 
the  company  is  preferable  to  the  policy  of  waiting,  to  hold  up  tlieir 
hands.  [Nine  hands  were  held  up.]  Nine.  Those  who  prefer  a  wait- 
ing policy,  which  the  directors  6-vour,  will  please  hold  up  theii».  [A 
great  number  of  hands  were  held  up.]  There  is  a  very  large  majon^ 
m  favour  of  waiting.  You  must  recollect  that  what  we  are  doing  is 
quite  informal. 

Mr.  Whitley  asked  whether  they  had  any  contracts  on  hand. 

The  Chairman  said  they  had  not. 

Mr.  Whitley  said  that  if  they  adopted  a  waiting  policy  would  they 
not  tiien  be  committed  to  a  lot  of  contracts  before  their  next 
meeting? 

The  Chairman  said  he  must  ask  for  the  confidence  of  the  share- 
holders (hear,  hear).  He  would  hardly  venture  to  answer  that 
question,  because  if  they  were  offered  installations  that  would 
pay  they  certainly  should  invest  the  money  of  the  company  in 
them. 

Mr.  Porter  said  that  while  they  were  very  much  indebted  for  the 
courteous  manner  in  which  the  chairman  ha4  replied  to  their  queries, 
he  was  sorry  that  the  question  had  been  tfut  so  hurriedly.  He  was 
going  to  propose  a  kind  of  compi'ftmise.  m.G  thought  tney  were  all 
satined  to  leave  their  interests  in  the  hinds  of  the  board,  but  it 
quite  clear  that  the  directors  admitted  being  disappointed  in 


the  an^cipation  of  obtaining  profitable  i^ork,  but  that  also  it  was 
well,  to  adopt  a  waiting  policy  in  view  of  certain  droumstances  that 
might  arise.  The  expenses  for  the  next  six  months  would  not  be  so 
proportionately  heavy  as  they  had  been  in  the  past,  and  it  was 
better  to  hold  their  hands  and  see  how  things  turned  up.  He  would, 
however,  suggest  that  if  in  the  course  of  three  or  four  months  they 
were  still  disappointed  in  their  anticipations  of  obtaining  profitable 
work,  a  meeting  should  be  called  and  the  question  submitted  to  the 
shareholders  whether  under  these  circumstances  they  should  go  on 
any  longer  or  not  (hear,  hear). 

The  Chairman :  There  is  one  question  with  reference  to  which  we 
should  like  to  have  the  informal  opinion  of  the  shareholders.  I  ex- 
plained to  you  that  the  directors  thought  if  electrical  apparatus  oonld 
not  be  got  at  a  moderate  percentage  on  the  cost— if  they  stiU  ooBUnned 
so  high — it  might  be  a  wise*  poucy  on  the  part  of  the  company  to 
manufacture  their  own  apparatus.  I  should  like  to  know  what  the 
opinion  of  the  shareholders  present  is  upon  that  subject,  and  I  would 
ask  those  who  think  t^at  under  such  circumstanoes  it  would  be  desir- 
able  to  manufacture  such  apparatus  to  hold  up  their  hands. 

Mr.  Porter:  Please  don't  put  that.  I  do  not  think  this  meeting 
ought  to  deal  with  that.  I  think  we  should  leave  that  in  your  hands 
whether  you  find  it  profitable  or  not.  We  should  leave  that  entirely 
to  the  responsibility  of  the  board  (hear,  hear). 

The  Chairman :  If  that  is  the  opinion  of  the  shareholders  of  oouiBe 
the  direotors  will  take  upon  themselves  the  responsibility  of  acting  to 
the  best  of  their  judgment,  and  giving  account  to  the  sharrfiolders  at 
the  earliest  possible  moment  afterwards.  Still,  aa  we  have  gone  out 
of  the  legion  of  strict  formality,  I  thought  there  might  be  advantage 
in  arriving  at  your  views  on  that  very  important  subject.  I  am  gUd 
that  you  have  decided  that  it  is  the  general  view  of  the  shareholders 
present  that  it  is  best  to  leave  that  subject  in  the  hands  of  the 
direotors. 

Dr.  Pocock  s^d  that  after  the  clear  and  satisfactory  statement  of 
the  ohairman  there  could  not  be  the  slightest  hesitation  in  saying 
that  the  board  was  actuated  by  feelings  which  would  prompt .  them 
to  consider  the  shareholders'  interests.  He  thought  they  decidedly 
ought  to  leave  the  management  of  their  capital  in  the  hands  of  the 
directors  to  use  in  the  best  possible  way. 

TheChainnan:  Now,  gentlemen,  we  may  consider,  if  you  will, 
the  statutory  meeting  over,  and  we  will  become  an  extraordinary 
general  meeting,  for  3ie  purpose  of  considering  and,  if  thought  fit,  of 
passing  the  following  resolution :  **  That  the  regulations  of  the  com- 
pany be  altered  so  as  to  authorise  the  company  so  far  to  modify  the 
conditions  contained  in  its  memorandum  of  association,  as  by  sub- 
division of  its  existing  shares,  to  divide  its  capital  or  any  part  thereof 
into  shfires  of  a  smaller  amount  than  £10  each,  and  that  thereupon 
each  of  the  A  shares  of  £10  each  comprised  in  the  capital  of  the 
company,  stated  in  the  memorandum  of  association,  be  divided  into 
two  A  shares  of  £6  each ;  and  each  of  the  B  shares  of  £10  each,  oom- 
prised  in  the  said  capital,  be  divided  into  two  B  shares  of  £5  each." 
That  was  a  suggestion  made  to  us  during  the  progress  of  the  forma- 
tion of  the  company,  and  it  was  suggested  there  would  be  some 
advantage  in  having  a  £6  rather  than  a  £10  share.  I  must,  however, 
inform  you  that  that  change  cannot  be  made  without  more  or  less 
expense,  and  I  do  not  see  any  adequate  object  to  be  gained  by  it 
imder  existing  circumstances.  However,  it  is  within  the  province  of 
this  meeting  to  propose  a  resolution  on  the  subject,  and  I  shall  be 
prepared  to  receive  a  resolution  and  submit  it  to  the  meeting. 

Mr.  Maturin  asked  if  it  was  to  be  understood  that  the  direotors  did 
not  recommend  the  subdivision  P  * 

The  Ohairman  said  that  the  directors  thought  that  it  was  not 
sufficiently  important  to  justify  them  in  advising  the  shareholdera  to 
make  the  change. 

Mr.  George  Whitley  moved  that  the  regulations  of  the  company  be 
not  altered. 

Captain  S.  A.  E.  Barrow  seconded  the  motion.  ^ 

The  Chairman  put  the  motion  to  the  meetuig>  and  it  was  earned 
unanimously. 

On  the  motion  of  Mr.  Porter  a  vote  of  thanks  ^  ^  chairman 
was  passed  by  aoolamation,  and  the  prooeedingB  terminated. 
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THE     INDIA-RUBBER,    GUTTA-PERCHA,    AND 
TELEGRAPH  WORKS  (COMPANY)  LIMITED. 

Thx  half-yeariy  general  meeting  of  the  above  company  was  held 
in  t^  Cumoii  Street  Hotel,  on  the  25th  infit.,  Mr.  Greorge  Henderson, 
rhjinnaa  of. the  company,  in  the  chair.  The  secretary,  Mr.  W. 
J.  Tyler,  having  read  the  notice  oonyening  the  meeting. 

The  Chairman  said :  Gentlemen,  we  do  not,  83  ^ou  know,  issue 
any  report  or  statement  of  accounts  for  this  meeting.  I  dare  say 
TOO  will  be  ^ad  to  have  some  information  as  to  what  we  have  been 
«nng>  for  the  past  six  months.  I  am  glad  to  say  that  in  most 
departments  of  our  business  we  have  been  fairly  well  employed,  and  can 
report  an  inoreafle  of  sales,  apart  from  cables,  of  about  £33,000  over 
the  first  half  of  1881.  The  market  price  of  our  staple  material — 
india-mbber — has  oonsiderably  advanc^,  and  to  meet  this,  as  far  as 
pcKsilde,  we  have  raised  our  seUing  prices,  though  not  sufficiently  to 
K*Ter  the  advance.  We  are  doing  a  gt>od  business  with  our  own 
GoramiBent  in  th^  departments  of  the  Admiralty,  War  OfBce,  and 
Poci-ofBce,  and  have  obtained  a  share  of  the  business  arising  out  of 
the  tnereaaed  use  of  electricity.  As  to  cable  construction  for  the 
hUf-year,  we  have  executed  a  second  contract  with  the  Mexican 
Tefegraph  Company,  having  manufactured  and  laid  for  them 
1  oaUe  af  about  275  miles,  as  an  extension  of  th^  system 
in  the  Oulf  of  Mexico.  This  gave  emplovment  to  our  steamer 
l»tem^im»mly  which  after  completing  that  work  was  engaged  to  repair 
one  of  the  International  Ocean  Telegraph  Company^s  cables  between 
Florida  and  Cuba.  Early  in  the  year  we-  supplied  the  West  India 
sad  Panama  Teleigraph  Company  with  300  miles  of  cable,  and  in  May 
the  Fresu^  Government  with  140  miles  for  the  coast  of  Tunis. 
The  French  Govemment  continues  to  employ  us  both  here  and  in 
Franoe,  At  Persaa  we  are  making  a  oonsiderable  quantify  of 
tmdeifvroand  cable  for  it ;  and  at  SUvertown  we  have  in  hand  a 
seoood  Tdnis  cable  of  260  miles,  the  laying  of  which  in  the 
•ntomn  will  give  further  employment  to  our  steamer  the  InUr" 
Mtiommi,  The  chief  work  of  the  year,  the  Central  and  South 
Amariean  Cable  expedition,  has  proceeded  very  satisfactorily. 
The  Dmda  has  retumeo,  having  accomplished  her  share  of  the  work, 
end  the  SUvertown^  according  to  the  latest  teleg^rams  from  our  engineer, 
Mr.  Hohert  Kaye  Oray,  is  engaged  in  laying  the  last  section.  He 
expects  to  have  the  whole  system  completed  from  Vera  Cruz 
tn  Gallao,  amounting  to  over  3,000  miles  of  cable,  by  the  end 
c{  the  present  mon&.  Happily  the  expedition  has  been  conducted 
hitherto  without  important  accident  or  serious  illness,  and  all  our 
ftaff  hare  worked  cheerfully  and  energetically  in  spite  of  long  hours 
and  much  exposure  in  a  trymg  climate.  We  hope  to  meet  you  agpain 
in  fWiruaiy  with  a  good  account  of  the  year.  To-day  you  are  called 
t<>$ether  chiefly  to  sanction  the  payment  of  the  usual  <td  interim 
diridend  of  5  per  cent.  Before  concluding,  however,  I  ought  to 
gtfntion  that  on  the  dissolution  of  tiiis  meeting  an  extraordinary 
general  meeting  will  be  held  for  the  purpose  of  electing  an  auditor  to 
act  in  ooa junction  with  Mr.  Weise,  in  the  room  of  Mr.  James  Cowan, 
deceased.  I  have  merely  now  to  move  that  the  ad  interim  dividend 
of  h  per  cent.,  or  10s.  per  share,  free  of  income-tax,  payable  on  the 
20th  inst.,  be  now  declared. 

Mr.  8.  W.  Silver  seconded  the  motion,  which  was  put  to  the 
meetinf^and  carried  unanimously. 

The  Chairman  said  he  was  perfectly  certain  that  their  manager,  Mr. 
Gray,  and  staff  would  do  everytlung  in  their  power  to  coxiduct 
the  business  satisfactorily. 

The  extraordinary  general  meeting  was  then  held  for  the 
porpoee  of  electing  an  auditor  in  the  room  of  Mr.  James  Cowan, 
deceased.  The  secretary  having  read  the  convening  notice,  Mr. 
Haikson  said  that  he  would  be  very  happy  to  propose  for  the  vacant 
&iiditarahip  a  gentleman  who  he  thought  would  do  good  suit  and 
•ervice  to  the  company  if  elected,  though  he  was  not  offering  himself 
as  a  candidate.  He  was  a  large  shareholder,  of  very  good  com- 
meitnol  experience,  and  in  early  life  was  accountant  in  a  Joint 
Stock  Bank,  so  that  he  ought  to  know  something  of  accounts.  He 
is  now  a  director  of  the  National  Bank  of  Australasia.  He  held 
216  shares,  and  therefore  had  a  considerable  interest  in  the  status 
of  the  company.  He  begged  to  move  that  Mr.  Abraham  Scott,  of 
4,  Palace  Koad,  Streatham  Hill,  be  elected  auditor  for  the  current 
jear  in  the  room  of  Mr.  Cowan,  with  a  remuneration  of  30  gfuineas. 

Mr.  Randall  had  great  pleasure  in  seconding  the  n<miination. 
He  regretted  very  much  the  loss  of  the  gentlem^  whose  place  Mr. 
Scott  was  nominated  to  take. 

The  Chairman  put  the  motion  to  the  meeting,  and  it  was  carried 
noanimonsly. 

Mr.  Scott  Imefly  expressed  his  thanks  for  the  honour  they  had 
doie  htm  in  electing  him  to  the  vacant  post;  he  only  hoped  he 
would  be  able  to  serve  them  as  well  as  the  gentleman  whose  loss  they 
n  greatly  xegietted. 

Mr.  Hanson  said  that  before  they  separated  they  owed  it  as  a  duty 
to  their  directors,  to  offer  them  their  best  thanks  for  the  success 
that  had  resulted  from  their  management  of  the  oompany*s  affairs. 
He  thought  the  best  proof  they  could  have  as  to  ^e  stability  of  their 
podtion  was  that  very  little  fluctuation  in  the  value  of  their  property  . 
ever  took  place ;  whether  there  was  war  in  Egypt  or  anywhere  else, 
their  property  remained  very  much  the  same.  He  begged  to  move  a 
rote  of  thanks  for  the  directors. 

Mr.  Treble  seconded  the  motion,  which  was  passed  by  acclamation. 

The  Ohsarman  briefly  responded,  and  the  proceedings  then  ter- 
sdnated. 


'  *  The  Act  authorises  the  establishment  of  telegraphic  communication 
between  Sable  Island  and  any  other  point  or  points  on  the  shores  of 
the  Dominion  of  Canada  that  the  company  may  select,  and  such 
point  or  points  on  the  coasts  of  Great  Britain,  Ireland,  and  the  Con- 
tinent of  Europe  or  elsewhere,  as  the  company  may  determine,  and 
from  any  point  or  points  on  Uie  Pacific  coast  of  the  Dominion  of 
Canada  to  Japan  and  the  Continent  of  Asia. 

'^  The  company  has  also  i>ower,  with  the  consent  of  the  Governor  in 
Council,  to  connect  the  cables  which  are  contemplated  by  the  Act 
with  the  Gk>vemment  internal  telegraphic  system  m  the  Dominion  or 
with  the  lines  of  any  telegraph  company  in  Canada. 

'*  The  company  starts  with  a  threefold  advantage.  Firstly,  it  is  free 
from  the  dead  weight  of  unproductive  capital  which  has  been  created 
in  the  case  of  other  companies  to  the  extent  of  some  millions  sterling, 
owing  to  several  of  their  Atlantic  cables  having  been  abandoned,  or 
rendered  unserviceable ;  secondly,  it  has  all  the  advantages  of  es^- 
rienoe  acquired  in  construction  and  laying  by  former  companies; 
and,  thirdly,  instead  of  starting  with  over-oostly  and  short-lived 
cables,  it  has  entered  into  a  contract  with  the  well-known  Henley'a 
Telegraph  Works  Company,  Limited,  for  laying  down  about  6,120 
miles  of  cables,  comprising  two  complete  cables  between  England 
and  Sable  Island,  and  connections  with  Canada  and  the  Uniied  States, 
at  an  agreed  price  of  £1,443,176. 

*  *■  This  contract  will  place  the  comx>any  in  a  very  favourable  position 
as  compared  ivith  existing  cable  companies,  as  is  shown  by  the 
following  facts : — 

* '  The  Anglo-American  Telegraph  Company,  Limited^  with  a  capital 
of  £7,000,000,  has  three  'cab^s  in  working  order,  an^  it  is  said  a- 
fourth  has  been  recovered  and  repaired;  the  DirectHJnited  StatiM 
Cable  Company,  Limited,  with  a  capital  of  £1,300,00^  has  only  one 
cable;  the  French  Atlantic  Cable  Company,  with  a  capital  -of 
£1,700,000.  has  only  one  cable ;  thus  showing  five  cables  represenfing 
a  capital  of  £10,000,000.  It  will  further  be  noticed  that  this  Com* 
pany  will  have  two  separate  cables  across  the  Atlantic,  thereby 
rendering  it  independent  of  external  aid,  a  feature  of  such  self- 
evident  importance  that  it  is  not  necessary  to  dweU  upon  it  any 
further. 

**  The  life  of  such  cables  as  it  is  proposed  to  lay  may  be  safely  taken 
at  not  less  than  20  years,  and  provision  for  eompleto  renewal  at  the 
end  of  that  time  should  be  ample. 

*<  The  company  has  therefore  decided  upon  carrying  on  business  at 
uniform  low  rates,  instead  of  pursuing  the  vacilla&ig  policy  hitherto 
in  vogue  of  tentative  reductions,  with  alternating  augmentations. 

**  A  tariff  of  9d.  per  word  between  England  and  New  York  and 
Eastern  Canada  will  be  adopted,  which,  if  necessary  or  advisable,  can 
be  reduced  to  even  a  lower  figure.  (The  present  rate  of  the  com- 
bined companies  is  2s.  per  word.)" 

"  Experience  has  shown  that  the  existing  companies  are  unable  to 
work  profitably  at  a  tariff  of  Is.  per  WOTd.  This  company  will, 
therefore,  doubtless  obtain  as  much  of  the  traffic  as  its  cables  will  be 
able  to  carry. 

*'  It  is  computed  that  the  entire  working  capacity  of  the  proposed 
cables  is  equal  to  the  transmission  of  about  14,000,000  paying  words, 
during  300  full  working  days,  but  taking  10,000,000  words  as  a 
reasonable  average,  and  allowing  £80,000  for  working  and  other 
expenses,  according  to  careful  estimates,  the  net  returns  would  read  as 
follows :— Gross  revenue,  10,000,000  words  at  9d.,  £375,000;  less 
renewal  fund,  £4^,000,  and  working  expenses,  £80,000,  £125,000 ; 
leaving  a  net  profit  of  £250,000,  or  equal  to  about  17  per  cent,  on 
the  company's  ci^ital.'' 

Since  the  prospectus  appeared  a  letter  has  been  addressed  to  the 
editors  of  the  various  newspapers  by  Mr.  Weaver,  of  the  Anglo- 
American  Telegraph  Company,  and  on  the  following  day  a  reply  was 
sent  by  Mr.  S.  Leith  Tomkins,  the  secretary  of  the  new  company. 
They  are  very  intCTesting,  but  as  we  hope  to  deal  with  the  whole 
subject  fully  in  an  early  issue,,  we  do  not  intend  publishing 
them,  but  shall  refer  to  the  leading  pacts  of  them  when  reviewing 
the  subject  in  detail. 


A 


THE^vEUBOPEAN,    AMERICAlf,  CANADIAN,  AND 
ASIATIC  CABLE  COMPANY. 

The  prospectus  of  this  company  has  been  issued,  and  according  to  it 
we  Imuh  that  it  "  proposes  to  establish  international  telegrapl^  upon 
a  system  of  mntoal  profits,  and  to  work  at  a  much  lower  word-rate  wan 
the  existing  cable  companies  offer  to  the  public. 


THE  GLOBE  TELEGRAPH  AND  TRUST 
COMPANY  (LIMITED.) 

Thb  ninth  ordinary  general  meeting  of  the  above  company  was  held 
on  Thursday  the  27th  iiist.,  in  the  City  Terminus  Hotel,  Cannon 
Street,  Mr.  John  Pender,  M.P.,  chairman  of  the  company,  presiding. 

THha  Seoretary,  Mr.  William  Payton,  having  read  the  notioe  con- 
vening the  meetmg,  and  also  the  minutes  of  last  meeting,  the  latter 
were  approved  and  signed. 

The  Chairman  said:  Gentlemen,  I  presume  you  will  take  the 
report  as  read  (agreed).  Before  I  nudte  any  remarks  generally  upon 
the  present  state  of  telegraphy,  I  will  preface  them  by  referring  to  a 
little  of  the  detail  which  has  oeen  carrried  on  during  the  last  twelve 
months.  I  want  first  to  call  attention  to  the  fact  Uiat  we  have  not 
been  inactive  during  the  past  year,  and  have  been  enabled  to  make 
some  tangible  exchanges,  which  it  is  believed  will  be  for  the  benefit  of 
the  company.  The  proprietors  should  remember  that  these  exchanges 
are  made  mainly  in  the  interests  of  the  shareholders.  The  wider  the 
basis  of  our  operations,  the  more  we  can  exchange  on  proper  terms  so 
as  to  extend  the  range  of  our  securities,  and  the  greater  interest 
ordinary  shareholders  obtain.  We  have  had  a  very  large  holding  in 
the  Gtennan  Union  Telegraph  and  Trust  Company — £180,000,  which 
company  is  the  agent  of  the  German  Union  Telegfraph  Company,  Berlin. 
The  company  foimd  it  necessary,  in  the  Interest  of  the  growing 
traffic  and  to  avert  competition,  to  lay  a  second  cable  from  Embden 
to  Valencia,  so  as  to  secure  direct  cable  communication  from  the 
German  Telegraph  Union  to  Ireland  without  passing  through  the 
country,  as  formerly.  You  are  aware  that  the  French  had  a  certain 
etprit  <U  corpt ;  and  the  Germans,  of  course,  seem  to  have  taken  the 
same  idea  ;  and  to  meet  the  requiremento  of  the  growing  traffic,  they 
thought  it  better  to  have  their  own  direct  line  from  Germany.  That 
cable  has  been  made  and  laid,  involving  a  duplication  of  the  capital 
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of  the  Berlin  oompany,  and  they  issued  5}  per  cent,  preference 
flharee.  Your  directors  thought  it  well,  having  regard  to  the  large 
holding  of  ordinary  stock  represented  by  the  trost  shares,  to  secure 
not  oi^  a  rateable  nnmber  of  the  5^  per  cent,  shares.  The  directors 
felt  it  essential  to  cover  the  risk  of  the  Oerman  Union  by  accepting 
these  preference  shares,  which,  no  donbt,  are  of  quite  good  security ; 
for  the  German  Union  paid  10  per  cent,  for  the  year  1880,  and  8}  per 
cent,  for  the  year  1881,  and  the  prospects  are  now  better  than  they 
liave  been.  The  purciiase  being  large,  involving  something  like 
£140,000,  the  available  cash  balance  of  this  company  and  the  trust 
certificates  were  applied  to  this  purchase,  and  we  also  had  to 
borrow  £18,000,  which  is  the  extent  of  our  liability  in  this 
purchase.  We  have  been  enabled  to  acquire  preference  shares 
at  a  price  which  will  give  6^  or,  say,  6  per  cent,  for  our 
preference  and  4^  for  our  ordina^  shares.  We  have  acquired 
also  a  pi»cel  of  German  Union  Telegraph  cable  shares,  and 
have  exchanged  500  Indo-European  shares  for  our  shares  on  favour- 
able terms,  and  also  1,000  Eastern  Telegraph  shares.  The  Indo- 
European  and  the  Eastern  we  look  upon  as  a  very  valuable  property. 
"We  declared,  in  the  year  '80  and  ^81,  dividends  on  the  ordinary 
flhares  of  4^  per  cent.,  and  your  board  reg^t  to  have  to  show  a 
falling  off  mnn  this  rate  of  interest.  It  is  a  small  falling  off,  but 
they  hope  they  wiU  very  soon  recover  it.  It  is  attributable  to  one 
cause  only,  that  is,  the  competition  in  the  Atlantic.  In  the  financial 
year  ending  July,  1881,  we  received  3i  per  cent,  from  the  Anglo- 
American  Company,  making  the  sum  of  £36,400 ;  during  the  last 
financial  year,  ending  July,  1882,  we  only  received  2\  per  cent.,  or 
£30,800,  a  difference  of  £6,600.  This  is  the  main  reason  why  the 
^vidend  is  diminished.  The  two  shilling  tariff  now  in  force  is  bringing 
in  such  an  amount  that  I  am  hopeful  that  the  next  dividend  of  the 
Anglo-American  will  be  such  as  to  enable  us  to  recover  the  dividend 
X>aid  last  year.  In  regard  to  the  expenditure,  thereis  very  littledifference 
as  to  the  result  of  the  year,  and  we  give  full  details  of  our  very  modest 
outlays.  When  we  made  exchanges  of  shares  in  the  ordinary  course 
of  business  from  time  to  time,  we  applied  to  the  Committee  of  the  Stock 
Exchange  for  an  extension  of  uie  quotation,  so  as  to  embrace  the 
number  of  shares  issued  and  keep  our  quotation  and  issue  in  perfect 
order.  The  number  of  shareholders  is  still  on  the  increase,  and  I 
presume  we  may  take  it  as  an  evidence  of  the  popularity  of  the 
security  which  the  company  offers,  that  while  last  vear  it  reached  the 
large  number  of  5,800,  to-day  thenumber  of  shareholdersis  6,250.  Since 
last  I  met  yon  here  our  friend  and  colleague,  the  Right  Hon.  W.  N. 
liassey,  has  passed  away,  and  in  him  we  have  lost  a  man  of  very  g^ood 
sound  sense.  He  was  associated  with  the  Globe  Company  from  its  very 
commencement,  and  his  death  is  a  loss  which  we  all  deeply  regret.  We 
liave  am>ointed  in  his  place  at  the  boud  Mr.  Henry  Daniel  Grooch,  son 
of  Sir  Daniel  Gk>och,  whose  name  is  honourably  associated  with  sub- 
marine telegraphy.  Mr.  Gooch  has  also  had  some  experience  of  a 
telegraph  company,  and  therefore  we  have  in  him  a  younger  life 
and  a  valuable  accession  to  the  board.  Mr.  Newmarsh,  one  of  our 
auditors,  has  also  passed  away.  His  reputation  was  world-wide,  and 
every  one  who  saw  his  name  was  satisfied  that  the  work  he  had  to  do 
was  accompanied  with  the  highest  sense  of  honour.  We  have 
appointed  in  his  place— or,  rather,  the  shareholders  at  the  last  meet- 
ing were  unanimous  in  appointing — Mr.  William  Griffith,  B.A., 
Barrister-at-Law.  So  far  as  I  have  had  an  opportunity  of  observing, 
Mr.  Griffith  has  been  very  careful  indeed  in  seeing  that  the  accounts 
of  the  companv  are  in  proper  order.  Now  I  have  to  make  a  few 
general  remarks.  In  the  first  place  I  may  refer  to  the  Anglo- 
American  competition  in  the  AtUmtic.  I  daresay  you  have  read  in  the 
newspapers  the  pro^>ectus  of  the  company  which  was  launched  last 
Saturday,  and  seen  the  report  of  the  managing  director — or  rather 
the  criticism  of  the  managing  director — of  the  Anglo  Company. 
That  is  so  complete  that  I  need  scarcely  add  one  word. 
The  only  thing  I  may  say  is  that  it  does  astonish  me  in  a 
spreat  commercial  city  that  such  a  prospectus  should  have  been  seen. 
It  is  such  that  the  men  who  have  prepared  it,  and  I  am  afraid,  many 
of  the  honourable  names  associated  with  it,  had  not  in  the  slightest 
degree  a  knowledge  of  what  it  implies.  I  can  only  say  this,  that  if  the 
company  is  floatea — which  I  have  considerable  doubts  about  indeed — 
it  would  be  literally  impossible  for  them  to  realise  what  they  put 
forward  in  their  prospectus.  A  gprave  responsibility,  therefore,  rests 
upon  those  who  nave  issued  this  prospectus,  a  responsibility  so  great, 
that  I  am  perfectly  satisfied  that  when  many  of  the  names  associated 
with  it  b^B^  to  realise  their  responsibility,  the  result  wiU  be  that 
there  is  very  little  chance  of  its  proceeding  beyond  the  paper  in  which 
the  proposal  has  been  made.  However,  that  is  a  thought  resting 
entirely  with  those  gentlemen.  Just  one  point  I  may  mention,  as 
ahowing  how  extraordinary  the  statements  are.  They  assume  that  not- 
withstanding  the  eight  cables  which  we  have  now  in  the  Atlantic,  these 
eight  cables  being  capable,  when  in  good  working  order,  of  doing  the 
work  of  sixteen  cables,  this  new  companv  assumes  in  their  prospectus 
and  in  their  calculations  that  they  will  do  not  only  aU  the  traffic  that 
the  other  companies  do,  but  something  more  than  all  the  traffic  that 
is  obtained  in  the  Atlantic  at  the  present  I  think  you  will  see  at  a 
glance  that  the  old  companies  must  be  in  a  very  extraordinary  state 
if  they  stand  still  and  see  their  business  passing  away.  But  as  to  the 
cable  that  they  intend  to  put  down,  it  would  be  simply  impossible 
for  them  to  do  their  work.  They  assume  that  they  will  do  twenty-five 
words  a  miuute.  Sir  James  Anderson,  who  has  had  great  experience 
of  what  the  best  manipulators  can  do,  will  tell  you  that  sixteen  words 
a  minute  is  uncommonly  gfood  work.  Therefore  the  whole  statement 
throughout  is  one  that,  I  am  sorry  to  say,  shows  the  greatest  igno- 
rance on  the  part  of  those  who  concocted  it— and  I  think  it  is  using  a 
mild  phrase  to  call  it  ignorance.  Probably  they  would  not  be 
able  to  work  their  system  at  more  than  ten  words  a  minute. 
Therefore,  so  far  as  I  can  say,  and  looking  carefully  into 
the  figures,  the  chances  are,  that  instead  of  showing  a  profit, 
a  loss  to  such  a  company  would  accrue  of  nearly  £50,000.  There  is 
another  cable  which  is  projected  by  Mr.  Garrett,  of  the  Baltimore 
and  Ohio  Company.  I  am  making  these  remarks,  for,  as  you  know, 
you  obtain  good  dividend  from  the  existing  companies,  and  these 


might  be  affected  by  such  new  enterprises.  His  scheme  is  to 
utOise,  as  far  as  possible,  the  telegrapLs  along  a  very  extended 
and  very  important  system  of  railway  in  America— the  Balti- 
more and  Onio  Railway.  The  Baltimore  and  Ohio  Company 
have  not  themselves  obtained  an  Act  of  Parliament  at  Washington 
for  new  lines,  but  the  members  connected  with  the  system  haTo 
obtained  this  act.  My  own  impression  is  that  the  men  connected 
with  this  company  are  shrewd  men,  not  likely  to  get  an^  money  m 
America,  if  they  can  get  it  in  England,  and  are  (^uite  justified  in 
gfetting  this  addition  to  their  system.  But  my  own  impression  is  that 
while  our  teleg^ph  lines  generalljr  are  at  50  per  cent,  diacoont 
that  is  not  likely  to  be  realised.  I  tunk  there  ib  a  probability  that 
even  Mr.  Garrett,  shrewd  man  as  he  is,  will  reconsiaer  the  qnestion 
before  he  even  induces  his  friends  to  go  into  this  large  expendi- 
ture. I  think  that  now,  with  a  working  power  which  u  re- 
S resented  by  something  like  16  cables  in  the  Atlantic  with  tiie 
uplex  system,  I  think  it  is  possible  to  provide  Mr.  Garrett's  system 
with  as  much  cable  power  as  he  requires  for  operations  in 
America,  and,  therefore,  as  I  have  always  been  a  man  oJF  peace  with 
regard  to  submarine  telegrraphy,  I  have  always  thought  it  better  that 
there  should  be  combination  rather  than  fighting  with  one  another, 
because  in  the  long  run  compromises  have  to  be  niade.  I  am  hopeful 
that  before  I  have  the  pleasure  of  seeing  you  again  we  shall  hsTe 
some  means  whereby  we  can  utilise  Mr.  Garrett^  system  by  gradu- 
ally improving  our  own.  The  next  svstem  that  I  must  refer  to  is 
that  of  the  Eastern  svstem  of  telegraphy  and  its  Eastern  Extenskm. 
I  daiesay  you  are  ail  aware  of  what  is  going  on  in  Egypt  at  the 
present  moment,  and  probably  no  company  is  more  prominently 
before  the  public  engaged  in  doing  good  and  useful  work  for  the 
community  at  large  thtm  that  companv.  Had  it  not  been  for  the 
arrangements  m^e  by  the  Eastern  Telegraph  Company  we  shodd 
have  been,  I  believe,  without  any  communication  with  Egypt 
to-day.  I  am  sorry  to  say  we  have  not  to  thank  the  Goven- 
ment  very  much  for  providing  us  with  anything.  We  have 
provided  the  Government    with  means    for   securing  a  rapid,  and 

gjrhaps  the  best,  working  system  of  telegraphy  between 
gypt  and  Europe  at  the  present.  That  has  been  done  entirely 
by  forethought,  by  bringing  a  ship,  at  very  considerable  expense, 
from  the  Red  Sea  to  Alexandria,  establishing  on  board  that 
^p  our  working  system,  so  as  to  keep  the  pubUc  informed  as 
to  all  that  is  going  on  in  these  waters  ;  so  that  every  hoar  in  the 
day  when  the  newspapers  bring  out  a  frc»h  edition,  that  fresh  editioa 
raring^  entirely  from  the  telegraphic  communication  established  by 
tne  Eastern  Company.  We  have  at  the  moment  an  interruption  to  our 
system  in  crossing  the  Isthmus  of  Suez.  I  am  sorry  that  intermption 
Aould  exist.  If  we  had  had  our  own  way  it  would  never  have  exuted, 
and  I  hope  that  we  shall  be,  before  very  long,  able  to  show  the  Gorem- 
ment  that  the  Indian  Empire  is  of  some  consequence  to  England,  and 
that  England  should  not  be  backward  in  retaining  good  telegraphic 
communication,  which  is  so  valuable  at  the  present.  I  say  this 
without  fear  of  contradiction :  if  the  system  of  telegraphy  was  bob- 
pended  for  one  week  between  England  and  India  I  dread  what  the 
consequences  would  be.  If  it  were  suspended  at  the  present, 
any  dilatoriness  or  delay  of  our  Grovernment  in  ^riving  the 
instructions  would  have  serious  results.  There  is  another 
system  working  to  India,  that  is  the  Indo-European  systoo. 
That  is  a  valuable  system  in  its  way.  We,  I  may  teU  you,  are 
partners  in  tiiat  system,  and  therefore  at  the  present  moment  we  are 
not  losers  to  any  serious  extent  by  the  interruption  of  our  system ; 
but  I  think  it  is  desirable  that  England  ana  India  should  not  he 
entirely  dependent  upon  this  one  line,  which  passes  at  the  present 
moment  through  Germanv,  Russia,  Persia,  and  the  Persian  Gnlf. 
Only  yesterday  one  cable  in  the  Persian  Gulf  was  iaterrnpted, 
another  might  be  to-morrow,  consequently  an  alternative  line  is 
desirable.  That,  we  have  in  full  working  order ;  but  we  are  working 
in  perfect  harmony  with  that  system,  forming  an  arm  of  the  general 
system,  and  for  the  present  moment  of  a  system  still  forming  a  con- 
nection,  but  an  uncertain  one,  between  England  and  Persia.  I  sm 
hopeful  that  before  long  we  shall  be  able  to  communicate  igsin 
with  India  by  the  Suez  Canal.  We,  of  the  Globe  Company,  as 
advisers  to  the  other  companies,  and  as  being  interested  in  these 
other  companies,  made  it  our  special  business  to  see  Goveinment 
almost  daily  on  tiie  subject,  and  we  urged  on  them  the  importance  of 
having  this  communication  re-established  with  India  and  Enrope. 
With  these  remarks  I  beg  to  move  that  the  report  and  accounts  of  the 
directors  submitted  to  the  meeting  be,  and  hereby  are,  reoeived  and 
adopted,  and  the  following  dividends  be  declared  payable  ^ 
day,  3s.  on  the  preference  shares,  being  6  per  cent,  for  m 
year  ending  18th  July,  1882,  and  2s.  9d.  on  the  ordinary  shares, 
making  4)  per  cent,  for  the  year  ending  the  same  date,  both  free 
from  income-tax.  ^^ 

The  Marquis  of  Tweeddale  seconded  the  motion,  which  was  oarrted 
unanimously. 

The  Chairman :  The  next  resolution  is  that  the  Marquis  of  Tweed- 
dale  be,  and  hereby  is,  re-elected  a  director  of  this  company. 

The  motion  was  seconded  by  Sir  James  Anderson,  and  oamod 
unanimously. 

The  Chairman :  I  have  also  to  move  that  Mr.  Henry  Danid  Goodi 
be  and  hereby  is  re-elected  a  director  of  this  company. 

Mr.  W.  Ford  seconded  the  motion,  which  was  likewise  unanimously 
carried.  ,  , 

The  Marquis  of  Tweeddale  and  Mr.  Gooch  having  brieflv  thanked 
the  shareholders  for  their  re-appointment,  Dr.  W.  F.  Gredge  mov| 
that  J.  G.  Griffiths,  E8q.,F.C.A.,  andW.  Griffith,  Esq.,  B.A.,  W«- 
elected  auditors  of  the  company,  at  a  remuneration  of  thirty  g^j 

Mr.  Scott  seconded  the  motion,  which  was  put  to  the  meerp 
the  Chairman,  and  carried  unanimously. 

Mr.  Griffiths  briefiy  expressed  his  thanks  to  the  meeting. 

A  vote  of  thanks  to  the  chairman  was   then   movesh^  by  >^' 
Gardner,  seconded  by  Mr.  Benson,  and  carried  by  aoolanu.'    jpos. 

Mr.  Pender  responded. 
•    The  proceedings  then  terminated. 


Aug.  5,  1882.] 


THB  TBLBOSAPklO  JOXJKSAL  AITD 

ELECTRICAL    REVIEW. 


81 


THE  TELEGRAPHIC  JOURNAL  AND 


Vol.  XI —No.  245. 


FIRE    RISKS    FROM    ELECTRIC 
LIGHTING. 


We  are  glad  to  observe  that  the  roles  and  regulations 
relating  to  the  above  subject,  which  were  drawn  np  by  the 
conunittee  of  eighteen  eminent  men  of  science,  appointed 
by  the  Society  of  Telegraph  Engineers  and  of  Electricians, 
have  been  severely  criticised  by  the  correspondents  of  some 
of  onr  contemporaries.     At  the   time   these  rules  were 
pnblished  in  onr  colomns  we   took   the    opportunity  of 
expressing  our  opinions  on  their  value    to  electric  h'ght 
engineers,  and  we  see  no  reason  to  alter  the  course  we  then 
took.     In  our  review  we  stated  that  in  no  part  of  the 
Committee's  report  was  there  any  suggestion  thrown  out  as 
to  any  simple  or  convenient  means  of  following  up  the 
skeleton  ideas  therein  contained.    We  could  not  at  the  time 
devote  sufficient  space  to  the  matter  for  dwelling  upon  many 
of  the  points  deserving  of  attention,  but  as  the  subject  is 
one  of  considerable  importance,  it  may  be  well  to  return  to 
it.      Speaking  of  the  construction  of  a  dynamo-electric 
machine,  the  Committee  says  :— ''The  insulation  of  its  coils 
and    conductors   should    be   perfect."      Doubtless   every 
maao&cturer  of  dynamo-electric  machines  does  his  utmost 
to  attain  this  impossible  object,  and  it  is  more  than  probable 
that  they  all  have  different  methods  wherewith  to  get  the 
nearest  approximation  to  the  desired  insulation.     It  would 
have  been  an  easy  matter  for  the  Committee,  or  certain 
members  of  the  Committee,  to  have  instituted  a  series  of 
experiments  as  to  the  simplest,  most  efficient,  and  most 
durable  manner  of  insulating  the  coils  on  the  armature  or 
electro-magnets  of  such  machines.     It  has  been  done  by 
means  of  dipping  the  sections  of  cotton-covered  copper  wire 
in  melted  bitumen  or  paraffin  wax,  and  in  shellac  varnish,  but 
there  are  certain  objections  to  all  three.    The  coils  of  the 
French  made  Granune  machines,  we  believe,  are  generally 
steeped  in  bitumen,  and  we  feel  convinced  that  this  is 
calcnlated  to  retain  the  heat  developed  in  the  bobbin  when 
the  machine  is  at  work.    When  paraffin  wax  is  employed,  it 
melts  when  the  sections  of  the  armature  attain  a  moderate 
temperature,  and  it  then  flies  off  like  oil.    Shellac  varnish 
makes  the  cotton  too  hard  and  brittle.    It  was  within  the 
province  of  the  Society  of  Telegraph  Engineers*  Committee 
to  study  these  points,  or  to  seek  the  necessary  information 
from  those  practically  engaged  in  constructing  dynamo- 
electric  machines.    It  would  then  have  been  an  easy  matter 
to  decide  as  to  which  was  the  most  desirable  method  to 
adopt  for  insulating  section  from  secti(Mi.    The  insulation  of 
the  commutator  or  collector  slabs  is  also  a  nice  point.    In 
regard  to  the  conducting  wires  there  is  absolutely  nothing 
said    beyond    the  well-known    fact  that  they  should   be 
efficiently  insulated. 
^  How  ifl  this  to  be  performed  is  the  question.    As  we  have 

^     before  explained,  an  insulation  which  may  appear  perfectly 


good  whenever  the  current  used  does  not  exceed  100  volts 
electromotive  force,  may  be  completely  broken  down  when 
a  higher  tension  is  employed.    It  is  absolutely  necessary  that 
for  a  permanency  we  must  use  something  more  substantial 
than  a  wire  covered  with  several  layers  of  tarred  yam  or  tape, 
and  we  must  therefore  fall  back  at  present  upon  gutta-percha 
or  india-rubber.    It  is  well-known  that  the  former  preserves 
its  insulating  c£^)acitie8  for  almost  an  indefinite  period  when 
under  water,  but  if  exposed  to  changes  of  wet  and  dry,  or  to 
a  moderate  heat,  it  soon  becomes  useless.     India-rubber 
possesses  considerable  advantages  in  these  respects  over  the 
former,  but  it  is  a  more  treacherous  material  to  use,  and  a 
feult  in  it  is  much  more  difficult  to  find  than  in  gutta- 
percha, owing  to  the  elastic  nature  of  the  material,  which 
partially  closes  up  again  if  severed.     Why  did  not  the 
Committe  appointed  to  consider  these  matters  explain  to 
those  wanting  the  information  the  best  methods  of  insulating 
wires  for  use  under  various  conditions?     The  Society's 
Committee  apparently  makes  a  great  point  of  safety  plugs. 
We  have  never  yet  been  able  to  understand  why  a  fusible 
plug  in  the  main  circuit,  which  would  be  melted  if  the 
current  attain  any  undue  magnitude,  and  thus  break  the 
circuit,  should  be  called  the  very  essence  of  safety.    There 
are  risks  inherent  to  this  means  of  illumination  other  than 
that  of  fire,  as  the  Committee  expressly  call  attention  to 
at  the  cfonclusion  of  the  report.    Why  cannot  such  a  device 
be  abolished  altogether,  and  an  electrical  safety  valve— if 
we  may  use  the  term — be  employed  to  divert  part  of  the 
current  into  another  channel  when  it  becomes  too  great 
for  the  purposes  required  ?  Even  supposing  a  current  does 
attain  undue  magnitude,  it  could  scarcely  be  a  desirable 
thing  to  happen,  that  a  mill,  factory,  coal  mine,  or  private 
mansion,  should  be  suddenly  enveloped  in  darkness  becanse 
a  fusible  plug  had  melted.    One  would  hardly  expect  an 
extensive  manufacturer,  or  user  of  steam  boilers,  to  make  a 
weak  place  in  his  steam  pipes,  so  that  they  might  bui'st  if 
the  steam  exceeded  a  certain  pressure  on  the  square  inch, 
even  supposing  they  were  carefully  boxed  up  and  no  damage 
done  beyond  stopping  the  machinery.     We  have  always 
advocated  the  ftequent  testing  of  every  part  of  an  electric 
light  installation  but  we  cannot  agree  with  the  Committee,, 
that  electrical  testing  is  an  operation,  skill  in  which  is  easily 
acquired  and  applied.    Men  may  be  taught  in  a  short  time 
the  use  of  recently  devised  instruments  of  a  simple  and 
portable  character,  but  the  operation  would  be  of  a  purely 
mechanical  or  imitative  nature,  and  without  in  the  least 
understanding  the  principles  involved  in  such  tests. 

The  two  meagre  sentences  devoted  to  lamps  give  us  no 
information  whatever.  It  is,  however,  suggested  that  "  the 
lanterns  and  all  parts  which  are  to  be  handled  should  be  insu- 
lated from  the  circuit."  As  the  lamps  constitute  those  parts 
of  the  circuit  from  which  it  is  most  likely  that  shocks  would 
be  experienced,  we  think  that  some  hints  might  have  been 
given  how  to  practically  carry  out  the  Committee's  sugges- 
tion. We  have  on  several  occasions  known  of  accidents 
from  this  source,  and  in  two  instances  a  man  was  knocked 
backwards  ftom  a  ladder  he  had  mounted  for  the  purpose  of 
regulating  a  faulty  lamp.  We  believe  that  mishaps  of  this 
kind,  which  might  have  tunied  into  serious  accidents,  are  of 
frequent  occurrence. 
There  are  two  rules  relating  to  "  Danger  to  person." 
We  are  told  that  it  is  essential  that  "  there  should  never 
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be  a  difference  of  potential  of  more  than  200  volts  between 
any  two  points  in  the  same  roouL**  As  this  regulation  is  to 
secure  persons  &om  danger  inside  huUdinga,  we  should  like 
to  know  how  in  a  large  shop,  illuminated,  say,  by  means  of 
six  or  eight  arc  lamps,  the  two  points  can  be  avoided  where 
the  difference  of  potential  does  not  exceed  200  volts.  Of 
course,  the  wires  entering  the  room  might  be  so  fax  apart 
that  it  would  be  impossible  to  receive  a  shock  from  two 
«uch  points,  but  the  Committee  does  not  mention  how  such 
a  contingency  is  to  be  avoided. 

The  rules  and  regulations  as  they  stand  might  form 
the  basis  or  outline  of  an  exhaustive  treatise  on  the 
subject,  and  perhaps  the  Council  of  the  Society  of  Telegraph 
Engineers  and  of  Electricians  may  reconsider  the  subject 
and  re-issue  a  pamphlet  which  shall  recommend  itself  to  all 
-as  an  authority  on  this  most  important  matter.  As  it 
stands  it  forms  more  a  subject  for  ridicule  than  for  serious 
<X)nsideration. 


EXPERIMENTS  WITH  UNDERGROUND 
TELEPHONE  LINES. 


[In  Vol.  IX.  of  the  Electrical  Review,  and  on  pages  .5, 
148, 149,  297,  306,  816,  and  338,  we  described  fully  the 
method  of  insulation  for  underground  conductors  adopted 
by  Mr.  David  Brooks,  and  the  various  tests  which  his  pro- 
cess had  been  submitted  to  irom  time  to  time.  We  believe 
that  the  officials  of  the  British  Postal  Telegraph  Depart- 
ment entertain  favourable  opinions  on  its  merits.  It  has 
not  yet,  however,  had  time  to  fully  prove  its  capabilities, 
but  as  far  as  the  trials  have  gone  on  thirty  wires  between 
Waterloo  and  Clapham  the  results  have  been  quite  satisfac- 
tory. We  extract  from  an  American  contemporary,  the 
Operator^  an  article  giving  some  details  of  practical  tele- 
phonic experiments  which  have  recently  taken  place  in 
America,  and  which  will  be  perused  with  interest.] 

^*  A  SERIES  of  tests  of  a  subterranean  telephone  line  was 
undertaken  on  the  afternoon  of  July  1 2th  in  the  little  booth 
of  the  Western  Union  Telegraph  Company  on  the  dock  at 
Oommunipaw,  N.  J.  We  find  the  following  report  in  the 
JNew  York  Times : — 

"  *  It  is  now  four  years  since,  in  Philadelphia,  a  mile  of  sub- 
terranean cable  was  laid  from  a  point  near  the  old  Pennsyl- 
vania Railroad  dep6t  in  the  direction  of  Gray's  dock  on  the 
river.  The  experiment  was  made  under  a  patent  obtained 
by  Mr.  Davia  Brooks,  of  Philadelphia,  who  had  just 
invented  a  new  mode  of  insulation  for  telegraph  or  telephone 
wires,  the  main  specification  of  which  consists  in  the  use  of 
a  fluid  hydrocarbon  or  gas.  As  laid  down  between  Newark 
And  Jersey  City,  the  Brooks  system  is  very  simple.  The 
length  of  the  pipe  in  which  the  wires  are  enclosed  is  nine 
and  a  half  miles.  The  pipe  may  be  of  any  convenient 
diameter,  and  is  smoothed  internally  by  means  of  a  sand 
bath.  The  wires  (No.  16  copper)  are  wound  with  cotton  or 
jnte  and  pulled  through  the  pipe  by  means  of  a  powerful 
<»p8tan.  The  length  that  may  be  pulled  through  at  any 
one  time,  and  the  largest  distance  between  the  joints,  con- 
seo[uently,  is  about  3,000  feet,  or  a  little  more  than  half  a 
mile.  When  the  wires  have  been  pulled  through  the  pipe 
And  the  latter  has  been  laid  in  place,  the  remaining  space 
(not  occupied  by  the  conductors)  is  filled  with  paraffine  oil, 
which  operates  as  an  insulator,  excludes  all  moisture,  and 
perfectly  performs  its  oflSce.  On  the  top  of  Bergen  Hill  is 
a  tank  which  contains  seven  barrels  of  oil  and  communicates 
with  the  pipe  containing  the  telephone  wbes.  The  pipe 
from  Newark  to  Jersey  City  possesses  a  capacity  of  about 
ten  barrels.  There  is  thus  the  constant  pressure  of  the 
seven  barrels  of  fifty  gallons  each  on  the  pipe  in  which  the 
wires  are  enclosed,  and  thus  any  alteration  in  volume  occa- 
sioned by  the  expansion  of  the  oil  at  sammer  heat  and  its 
-contraction  in  winter  is  compensated  for,  and  no  water  can 
possibly  enter  the  receptacle.  It  costs  about  10  dols.  per 
wire  per  mile  for  a  tube  containing  100  wires  to  lay  such  a 


cable,  whereas  it  costs  no  less  than  50  dols.  per  mile  to  put 
up  telegraph  wires  in  the  ordinary  way. 

"  *  The  success  of  the  experiment  in  Philadelphia  in  1878 
led  to  the  sale  of  the  patent  to  the  Western  Union  Com- 
pany for  telegraph  purposes  at  a  price  of  190,000  doHare, 
and  the  inventor  went  to  Europe  immediately  after  to 
introduce  it  there.  Sections  were  laid  in  Belgium,  Franoe, 
and  England,  and  were  eminently  sucoessfal. 

'* '  In  the  meantime  an  attempt  was  made  to  lay  a  caUe        ( 
from  Newark  to  Jersey  City  by  the  Western  Union  Oompany,        ! 
and  some  five  miles  of  wires  were  put  down  in  the  salt 
meadows,  but  the  Jersey  City  and  Newark  authoritiesr^nsed 
permission  to  disturb  the  streets,  and  the  project  had  to  be 
temporarily  abandoned.    When  Mr.  Brooks  returned  from 
Europe  he  hit  upon  the  idea  of  availing  himself  of  the  ri&[ht 
of  way  of  the  railway  between  Newark  and  Jersey  Citj. 
He  thus  obtained  access  to  both,  and  connected  the  Western 
Union  offices  in  Newark  with  the  station  on  the  dock  at 
Communipaw.    The  cable  is  not  laid  in  the  best  manner, 
but  the  experiments  were  no  less  successfdl  than  if  the 
inventor  had  superintended  every  rod  of  the  work.    The 
material  used  for  insulation  is  the  second  distillation  of 
petroleum,  or  rather  the  residue  that  is  left — a  thick,  heavy 
oil,  good  for  lubricating  purposes — after  the  burning  fluid 
has  Deen  distilled  off.    This  residue  contains  traces  oi  soda 
and  sulphuric  acid,  which  would  corrode  the  wires  if  left  in 
the  oil ;  and  this  fact  renders  a  second  distillation  necessaiy, 
which  sb'ghtly  increases  the  cost  per  gallon.    In  the  experi- 
ments yesterday  afternoon  the  two  points  it  was  proposed 
to  determine  were  the  amount  of  interference  by  indurtion 
and  the  general  practicability  of   the    system.    It  is  a 
familiar  fact  to  the  reader  that  when  he  puts  his  ear  to  the 
loud  receiver  of  the  telephone  to  listen  to  a  person  at       | 
the  other  end,  voices  not  intended  for  his  benefit,  and  really       , 
passing  on  other  wires,  are  passed  over  to  the  condnctor      ] 
that  he  is  using.    This  faint  electrical  reverberation  is 
styled  induction,  and  how  to  get  rid  of  it  has  been  one  of 
the  problems  of  telephone  engineering.    There  is  also  a 
frying  sound  that  is  due  to  induction,  and  there  are  other 
difficulties  that  are  familiar  onlv  to  experts.    Combined 
together,  these  difficulties  have  hitherto  materially  intCTfered 
with  transmission  at  long  distances,  and  it  was  claimed  that 
they  could  not  be  overcome  if  subterranean  wires  were  need. 

"  *  The  experiments  yesterday  were  witnessed  by  a  few  per- 
sons only,  among  whom  were  Mr.  VaQ  and  Mr.  Jaques, 
manager  and  electrician  of  the  Bell  Telephone  Company,  of 
Boston ;  Mr.  J.  W.  Dyer,  a  Philadelphian  electncian  of 
high  repute  ;  Mr.  Chinnock,  electrician  of  the  Metropolitan 
Company  of  this  city,  and  Mr.  Davis,  i£s  president ;  Mr. 
Robinson,  of  Philadelphia  ;  Mr.  Brooks,  the  inventor,  who 
took  no  material  part  in  the  tests,  and  a  few  other  gentle- 
men. In  order  that  experts  of  the  best  skill  might  be  at 
both  ends  of  the  cable,  Mr.  Chinnock  went  to  Newark  and 
operated  the  Newark  end,  while  Mr.  Dyer  and  Mr.  J*V*^ 
operated  the  instruments  at  Communipaw.  The  wires  had 
been  connected  untU  a  circuit  of  150  miles  in  length  was 
established,  and  this  was  first  tested. 

"'There  were  some  embarrassing  circumstances,  one  of 
them  being  the  fact  that  the  Western  Union  system,  using  a 
dynamo  equal  to  185  volts  at  this  end  and  a  60-cell  Calland 
battery  at  the  other,  was  in  constant  operation,  parallel  mm 
the  telephone  wires.  The  first  test  was  made  with  grounded 
wires,  Mr.  Dyer  talking  with  the  operative  at  the  Newark 
end  while  Mr.  Jaques  listened  for  induction  interference. 
The  voice  of  Mr.  Chinnock  could  be  faintly  heard  as  a 
result  of  induction,  but  Mr.  Jaques  pronounced  it  not 
sufficient  to  interfere  with  the  pi*actical  working  of  lin^ 
One  wire  after  another  was  thus  tested,  with  substantiaUy 
the  same  result,  both  with  the  wires  grounded  and  not 
grounded,  in  order  to  measure  the  induction  as  a  separate 
factor.  The  next  expriment  was  to  connect  several  senes 
of  wires  into  metallic  circuits,  and  to  institute  the  same 
series  of  tests  as  to  induction.  No.  1  and  No.  2  were  first 
employed  in  this  manner,  and  there  was  absolut^^  no 
sound  brought  to  the  ear  bv  the  second  receiver.  Wl^o 
No.  9  and  No.  10  were  similarly  connected  and  the  tests 
were  applied  the  voice  at  the  other  end  was  ^^^'^ J^j* 
foint,  far-oflP  manner,  and  only  an  occasional  word  could  be 
distinguished.  The  same  was  the  case  with  a  circuit  com- 
posed of  No.  23  and  No.  24.  The  experiments  occupied  the 
whole  afternoon.'" 


Ajsb.  b,  1882.] 
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DIVISION  AND  SUBDIVISION  OF  THE 
ELECTRIC  CURRENT. 


Ik  our  "  Notes*'  will  be  found  a  letter  from  the  pen  of  Mr. 
John  Banting  Sogers,  who  claims  to  be  the  inventor  of  the 
division  and  subdivision  of  the  electric  current.  As  long 
as  Mr.  Sogers  was  privately  engaged  with  his  work  we 
refrained  fi^m  setting  aside  any  portion  of  our  columns,  to 
show  the  evident  want  of  the  merest  elementary  knowledge 
of  electrical  matters  displayed  in  the  fantastic  creations  of 
his  brain.  The  subject  has  recently,  however,  assumed  a 
public  form,  a  J.  B.  Bogers  Company  having  been  promoted 
sni  the  name  of  a  well-known  expert,  who  had  reported  on 
the  system,  dragged  into  the  controversy  now  going  on  in  the 
daUy  press  in  a  manner  not  particularly  creditable  to  either 
party  ;  and  we  therefore  feel  compelled  to  comment  on  this 
subject  in  such  a  way  as  to  bring  it  to  a  close  once  and  for 
all,  if  possible,  as  far  as  we  are  concerned.  We  cannot, 
however,  be  so  severe  upon  the  originator  of  these  so-called 
inventions  as  upon  those  who  have  so  strenuously  en- 
couraged him  in  his  erroneous  ideas.  Certain  of  our 
contemporaries  have  probably  done  more  to  keep  the  name 
of  Mr.  Sogers  before  the  public  than  even  a  portion  of  the 
daOy  press  ;  and  these  should  really  be  held  responsible  for 
any  injury  which  either  Mr.  Sogers,  or  those  associated 
with  hun,  may  have  sustained.  We  will,  in  the  first  place, 
allude  to  the  claim  set  up  by  Mr.  Sogers  and  others  on  his 
behalf,  as  to  his  being  the  first  inventor  of  the  division  and 
subdivision  of  the  electric  current.  We  have  before 
remarked,  when  speaking  of  the  Company  promoted  for 
working  the  J.  B.  Sogers  inventions,  that  a  claim  for  the 
division  and  subdivision  of  the  electric  current  could  not 
be  sustained,  as  in  all  electrical  work  the  current  may  be 
made  to  flow  in  one  or  many  directions,  as  the  circumstances 
require.  We  will,  however,  bring  before  the  notice  of  Mr. 
Sogers  one  particular  patent  (Werdermann.  Apparatus  for 
Electric  lighting,  dated  2l8t  June,  1878)  in  oixier  that  he 
may  know  what  had  been  done  in  incandescent  or  semi- 
incandescent  lighting  prior  to  the  20th  September,  1880, 
the  date  of  his  first  electrical  invention. 

The  third  claim  of  Mr.  Werdermann  reads  as  follows  : — 
''  The  apparatus  or  arrangements  comprising  the  series  of 
parallel  circuits  in  connection  with  my  improved  lamps  or 
other  suitable  lighting  devices  with  or  without  artificial  or 
special  resistances,  in  the  manner  illustrated  and  described 
in  connection  with  figs.  18  and  14  of  the  drawings,  whereby 


"The  object  of  this  invention  is  improved  means  and 
apparatus  for  dividing  and  subdividing  the  electric  current 
for  lighting  or  other  purposes,  by  means  of  pairs  of  spherical,, 
conical,  hemi-spherical,  bell,  or  flat,  square,  or  other  suitable 
shaped  metallic  bodies,  to  one  portion  of  which  are  dips  or 
other  appliances  for  the  attachment  of  the  primary  wires: 
from  a  aynamo  machine  or  other  electric  force  producer, 
and  with  a  series  of  other  clips  or  appliances  on  the  bands^ 


bases,  or  edges  of  the    metallic  bodies,  to  which  othe 
wires  can  be  connected  for  conducting  the   fluid  to  any- 
desired  number  of  lamps  or  carbons,  or  to  other  shaped 
vessels  or  metallic  bodies  arranged  in  pairs,  from  which  again 
wires  can  be  conducted  to  other  lamps  or  carbons.    The 


"f/tvi 


»   waehtnA 


— ^n> 


nathine 


Fio.  2. 


I  am  enabled  to  effect  the  division  of  the  electric  current  to 
produce  any  desired  number  of  h'ghts  in  connection  with 
one  battery,  or  other  source  of  electricity,  in  such  a  manner 
that  each  one  of  such  h'ghts  may  be  regulated,  or  ex- 
tinguished, without  affecting  any,  or  either,  of  the  other 
lights,"  <&c.,  &c. 

Leaving  this  for  the  moment  we  will  return  to  the  speci- 
fication of  J.  B.  Sogers,  which  is  set  forth  in  the  following 
words; — 


apex  of  the  bell  or  other  shaped  vessels  or  cups,  if  of  bell 
shape,  is  preferably  of  greater  thickness  than  the  body  for 
accumulating  and  governing  the  fluid  (the  italics  are  ours). 
The  bands  are  also  of  greater  thickness  than  the  body  for  a 
similar  purpose. 

"  Should  the  vessel  have  a  spherical  or  globular  form,  the 
clips  above  referred  to  may  be  fixed  upon  a  central  band  or 
belt ;  and  instead  of  the  single  clips  being  on  the  apex  it 
may  be  fixed  to  the  collar  or  stem  on  which  the  globe  stands: 
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"  For  intensifying  light,  the  series  of  clips  on  the  bands 
of  the  vessels  may  have  the  primary  wires  of  electric  force 
prodacers,  or  of  several  of  them,  attached  to  them  so  that 
the  united  fluids  may  be  transmitted  through  the  apex  wire 
of  the  bell-shaped  vessel,  or  through  the  collar  wire  of  the 
spherical  vessel  to  one  or  more  lamps  or  carbons. 

*' Any  number  of  my  metallic  bodies  may  be  used  between 
the  force  producer  and  the  light  or  lights  if  desired,  for 
intensifying  on  the  one  hand,  or  dividing  on  the  other." 

The  specification  sets  forth  in  the  usual  manner  that  the 
invention  will  be  clearly  understood  by  the  accompanying 
drawings,  and  as  we  consider  fig.  1  the  most  comical  of  any 
we  reproduce  it  in  plan  and  section. 

We  extract  from  the  specification  the  explanation  of  these 
devices : — 

*'  Fig.  1  is  a  section  and  plan  of  a  bell-shaped  apparatus, 
A,  with  lining  vessels  in  the  interior  for  current  intensifying 
and  distributing  purposes  ;  b  is  the  apex,  with  a  conducting 
wire,  c,  attached  by  the  screw  clip,  d,  and  e  is  the  band  or 
base  around  which  a  series  of  other  conducting  wires,  p,  are 
looped,  or  they  may  be  attached  in  any  other  convenient 
manner,  said  wires,  P,  f,  leading  to  and  connected  with 
electric  lamps  for  producing  light  from  one  main  dvnamic 
or  other  force  producer,  as  before  mentioned,  or  for  dis- 
tribution of  current  for  other  purposes." 

It  is  specially  stated  with  reference  to  the  drawings  that 
"the  above  described  figures  only  indicate  a  few  of  the 
devices  which  I  intend  to  adopt  for  the  purposes  of  my 
invention—viz.,  an  apparatus  for  gathering  or  accumulating 
the  electric  force  or  fluid  given  ofl^,  or  from,  a  dynamo- 
electric  or  other  current  producer,  and  by,  in,  or  through 
said  apparatus,  so  dividing  or  subdividing  the  current  that 
several  lamps  or  ligatai^^  appliances  or  apparatus  in  or  by 
which  the  electric  light  can  be  established  is  efiected,  or  its 
distribution  for  other  purposes." 

The  specification  is  adorned  with  a  second  sheet  of  draw- 
ings, mainly  consisting  of  a  diagram  showing  these  marvel- 
lous boxes  connected  up  for  use.  We  extract  a  portion  of 
the  sketch,  which  we  prefer  to  have  explained  in  the 
inventor's  words : — 

*'  Fig.  2  is  a  diagram  of  my  system  of  subdividing  and 
distributing  the  current;  p,  n,  are  a  pair  of  pnmary 
apparatus  with  twelve  subsidiary  wires  each,  positive  from 
one  and  negative  from  the  other.  Each  pair  of  branch 
w\Tes  from  the  primary  apparatus  is  led  and  attached  by 
any  of  the  usucd  connection  appliances  to  smaller  apparatus, 
3, 4,  5,  6,  in  which  the  current  is  gathered  or  accumulated, 
and  passes  by  the  subsidiary  wires,  w,  w,  of  these  smaller 
apparatus  to  other  but  still  smaller  apparatus  from  which 
are  other  subsidiary  wires  to  lead  the  current  for  its  intended 
use,  or  to  other  ana  smaller  apparatus  for  a  ftirther  distribu- 
tion of  the  same,  this  system  being  carried  on  to  any  desired 
extent." 

The  inventor  claims — 

"  1st.  The  system  or  means  for  gathering  or  collecting 
electric  current  into  intermediate  vehicles  arranged  in  pairs, 
and  in  distributing  said  current  therefrom  by  subsidiary 
conducting  wires,  as  described,  especially  for  lighting  pur- 
purposes,  as  set  forth. 

"  2nd.  The  several  apparatus  shown  on  sheet  1  of  the 
annexed  drawings,  and  their  employment  in  pairs  as  vehicles 
for  the  division  and  subdivision  of  the  electric  current,  sub- 
stantially as  on  sheet  2  of  the  annexed  drawings,  for  the 
purpose  or  purposes  set  forth." 

So  much  for  this  so- called  patent  which  has  had  the 
support  of  two  or  three  leading  daily  papers,  and  several  of 
our  scientific  contemporaries,  amongst  them  one  dealing 
exclusively  with  electric  lighting  matters.  Perhaps  they 
might,  if  according  any  further  notice  to  the  matter,  ex- 
plain the  diflerence  between  the  circuit  connections  of  Mr. 
Bogers  and  those  adopted  by  Edison,  Swan,  and  others. 
There  is  certainlpr  a  difference,  in  so  far  that  in  the  one  case 
the  wires  constituting  the  mains,  submains,  &c.,  are  pro- 
perly connected  to  each  other  where  required,  and  in  the 
other  an  extra  piece  of  metal  is  put  in  circuit  to  increase 
the  chances  of  bad  joints  or  disconnections. 

We  must  ask  the  pardon  of  our  scientific  readers  for 
bringing  forward  the  ^'multiple  terminal*^  arrangement  of 
Mr.  J.  Banting  Rogers,  and  when  we  state  our  reasons  for 
so  doing  we  feel  sure  of  their  tolerance.  The  present  year 
^—  been  unprecedented  in  the  introduction  of  the  subject  of 


electric  lighting  amongst  all  classes,  and  we  are  well  aware 
that  journals  in  which  reliable  information  can  be  obtained 
relating  to  the  various  systems  brought  forward  are  now 
extensively  perused  by  the  general  reader  or  public ;  and  it 
is  therefore  in  the  interests  of  the  latter  that  we  have  lent 
our  columns  to  the  consideration  of  that  which  would  long 
since  have  sunk  into  oblivion  had  it  not  been  for  the 
causes  we  have  already  alluded  to.  Mr.  Rogers  may  believe, 
and  probably  does,  that  he  is  the  victim  of  prejudice,  bat 
in  this  he  is  entirely  mistaken.  Tears  before  1880  every- 
thing that  appears  in  his  specification  was  known  and  in  xm 
for  innumerable  purooses  connected  with  electrical  science. 
Mr.  Rogers  invites  the  public  to  come  and  see  how  far  he 
has  succeeded  in  lighting  b^  electricity  the  cottage  or  Uie 
mansion,  and  in  this  invitation  he  is  perfectly  safe ;  for  if 
the  public  were  competent  to  judge  these  things,  Mr. 
Rogers  and  his  system  of  division  and  subdivision  would 
have  been  vetoed  long  since.  If  Mr.  Refers  lives  long 
enough  he  will  perhaps  eventually  come  to  the  conclusion 
that  the  opinion  of  scientists  and  demonstrated  facts  are 
very  much  alike,  when  the  laws  governing  any  branch  of 
science  are  as  well  known  as  those  of  electricity.  We  trust 
that  this  matter  will  now  gradually  be  forgotten,  and  shoold 
Mr.  Rogers  in  the  future  devise  anything  relating  to  elec- 
trical science  worthy  of  favourable  mention,  we  shall  be 
amongst  the  first  to  welcome  it. 

Doubtless  he  has  worked  energetically  for  a  long  period  in 
the  belief  that  he  had  achieved  some  decided  step  in  advance 
of  the  present  methods  of  utilising  the  electric  current  for  the 
purposes  of  illuminating  our  streets  and  houses.  It  would 
have  been  well  had  the  ridicule  which  he  well  knew  his  work 
provoked  in  certain  quarters  led  him  to  reflect  for  a  moment 
that  he  mi^t  possibly  be  making  an  error  ;  and  then,  had 
he  been  sufficiently  wise  to  consult  some  electrician  of  biown 
reputation,  he  might  have  been  saved  much  trouble  and 
annoyance,  and  we  should  have  been  spared  the  mental 
energy  wasted  in  perusing  his  patent. 


OBITUARY. 


ANTOINE  BREGUET. 


Wb  reserved  our  notice  of  the  death  of  this  gifted  YOung 
scientist  until  we  were  able  to  place  more  information  oefore 
our  readers  than  has  been  possible  hitherto.  We  are  in- 
debted to  our  French  contempormr,  the  Revue  Sdentifiqw, 
for  the  long  article  we  publish.  We  have  it  on  good  autno- 
rity,  however,  that  this  Journal,  with  which  M.  Breguet  was 
for  long  associated,  credits  him  with  more  than  he  actnallf 
achiev^,  notably  in  the  statements  relating  to  perfecting 
the  Gramme  machines  and  the  telephone  of  Bell.  Be  this 
as  it  mav, 'electrical  science  has  lost  in  Antoine  Breguet  one 
who  could  ill  be  snared. 

He  was  descenaed  from  a  Protestant  family,  who  at  the 
time  of  the  Revocation  of  the  Edict  of  Nantes  sacrificed  their 
interests  to  their  religious  opinions  and  took  refuge  in  Swit- 
zerland. His  great-grand&ther,  Abraham  Breguet,  came 
back  to  France  at  the  time  of  the  Revolution  and  established 
himself  at  Paris  as  a  clockmaker.  His  important  discoveries 
placed  his  reputation  on  a  firm  footing,  and  he  was  made 
a  member  of  the  Academy  of  Sciences.  His  grandfather, 
Antoine  Breguet,  also  dLstingmshed  himself  in  his  art. 
His  &ther,  M.  Louis  Breguet,  the  well  known  scientist,  the 
inventor  of  a  telegraph  which  has  been  in  use  thirty  years, 
is  at  present  a  member  of  the  Institut.  It  has  been  his  sad 
lot  to  survive  his  son,  on  whom  he  looked  as  the  hope  and 
support  of  an  honoured  name. 

Antoine  Breguet  was  born  at  Paris,  January  26,  1851. 
He  pursued  a  brilliant  course  of  studies  at  the  Lyc6es  Saint 
Louis  and  Bonaparte ;  but  a  violent  attack  of  rheumatism 
overtook  him  in  1870,  at  the  age  of  19,  and  seriously  affected 
his  health,  leaving  behind  the  germs  of  heart  disease.  This 
malady,  as  Antoine  Breguet  well  knew,  demands  a  life  of 
calmness  and  tranquility,  free  from  cares  and  fatigue.  But 
he  had  a  very  keen  sense  of  the  responsibility  imposed  by  an 
illustrious  name,  and  also  a  laudable  ambition  to  add  to  the 
fame  bequeathed  to  him  by  three  generations.  Led  on  by 
this  idea,  and  sustained  besides  by  nis  high  moral  energy, 
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he  gave  himself  np  assidaonsly  to  work,  without  either 
reIa»ition  or  rest.  He  had  a  motto,  which  we  have  often 
heard  repeated  in  joke:  Noblesse  oblige;  and  this  is  the 
'explanation  and  the  history  of  his  life. 

Soaroelj  recovered  from  his  illness,  he  enlisted  at  the  time 
*of  the  war,  although  at  his  age  he  was  not  called  npon  to  do 
S0|  and  took  part  m  the  defence  of  Paris  as  lieutenant  of  the 
aimliary  corps. 

After  the  war  he  resumed  his  duties  and  prepared  himself 
for  the  Bcole  Poljteehnique,  where  he  was  received  in  1872. 
On  leaving  the  Ecole  in  1874  he  refused  the  public  offices 
to  which  his  rank  gave  him  a  ri|;ht,  and  entered,  as  sub- 
manager,  the  &ctorie8  built  by  his  father  for  the  construc- 
iion  of  instruments  for  exact  measurements  and  electrical 
«I^)aratu8. 

At  that  time  new  and  important  applications  of  electricity 
were  springing  up  on  every  side.  The  Gramme  machine,  the 
improved  telegraphs,  and  the  telephone,  made  their  appear- 
4ince  successively.  Antoine  Breguet  was  one  of  the  most 
ardent  promoters  of  the  new  discoveries.  He  was  one  of  the 
first  to  understand  what  an  immense  ftiture  electricity  had 
before  it,  and  he  devoted  himself  to  the  study  of  this  science 
in  particular,  without  neglecting  the  administration  and 
general  direction  of  his  firm.  He  himself  directed,  in  his 
&ctories,  the  first  attempts  at  constructing  the  new  models 
presented  by  inventors ;  and  thus  on  several  occasious . 
important  improvements  suggested  themselves  to  him. 

Although  the  management  of  the  factories  was  a  difficult 
:and  absoroing  task,  Antoine  Breguet  contrived  to  devote  a 
great  part  of  his  time  to  purely  scientific  studies.  He 
attended  the  lectures  of  M.  Mascart,  at  the  College  of  France, 
and  by  reading  the  original  papers  he  completely  mastered 
the  new  theones,  then  little  known,  of  the  great  English 
electricians,  Fai^y,  Clerk-Maxwell,  and  Sir  WiUiam 
Thomson.  For  Faraday,  in  particular,  he  expressed  the 
greatest  admiration,  and  to  that  illustrious  physicist,  whose 
;profound  researches  into  the  nature  of  electrical  phenomena 
impressed  him  deeply,  he  traced  all  the  progress  made  in 
^ectricity  during  the  last  fifty  years. 

But  soon,  by  his  own  personal  efforts,  he  became  known 
to  the  public  as  an  inventor  and  savant  of  great  merit. 

We  may  mention  an  ingenious  anemometer,  invented  by 
hxm  in  1875  and  moved  by  electricity,  which  registers,  at  a 
distanoe,  and  continuously,  the  speed  of  the  wind.  One  of 
these  instruments  is  at  work  at  the  Jardin  d'Acclimatation. 
In  February,  1878,  he  addressed  a  note  to  the  Academic 
^es  Sciences  on  the  '' Telephone  and  the  String  Telephones." 
He  had  discovered  the  curious  fact  that  every  point  of 
^e  telephone  (ma^etised  bar,  handle,  <&c.),  or  of  a  sub- 
stance connected  with  it,  vibrates  at  the  same  time  as  the 
{date  of  soft  iron,  and  may  serve  to  transmit  sounds. 

He  verified  this  most  elegantly  by  means  of  a  simple  toy 
*called  the  string  telephone.  If,  in  fact,  the  extremity  of  a 
«tring  telephone  is  fixed  to  any  point  whatever  of  the  Bell 
-apparatus,  the  sound  is  plainly  heard  at  the  other  extremity. 
Jfrom  this  he  showed  a  means  of  communicating  to  several 
persons  at  once,  the  sounds  arriving  at  one  single  telephone. 
All  that  is  required  is  a  few  string  telephones  connected  to 
^any  points  wlmtever  of  the  Bell  apparatus.  The  string  of 
the  telephone  may,  besides,  by  certam  special  arrangements 
indicated  in  the  note,  pass  through  comparatively  great 
-diatances. 

The  same  year  he  invented  a  telephone  called  a  mercury 
4;elephone,  which  is  essentially  different  from  all  those  known 
before,  and  seems  still  more  surprising  than  Bell's.  The 
•complete  description  of  it  is  to  oe  found  in  the  Comptes 
Bendus  of  the  Academic  des  Sciences  (March,  1878).  The 
receiver  and  transmitter  of  this  telephone  are  identi(»Ed,  and 
•consist  of  two  very  simple  Lippmann  electrometers,  fur- 
nished with  a  membrane  at  tne  upper  part  of  the  tube. 
The  vibrations  of  the  membrane  of  tne  transmitter  are  com- 
mnnicated  to  the  mercurv  or  to  the  glass  and  produce 
variations  of  current,  which  the  wire  of  the  line  transmits  to 
4he  other  station.  The  electrometer  being  reversible,  the 
membrane  of  the  receiver  undergoes  exactly  the  displace- 
menta  of  the  transmitter. 

This  telephone  does  not  necessitate  the  employment  of  a 
battery,  liloB  the  Bell  telephone.  It  offers  the  following 
.advantages  over  the  latter : — 

It  tnmsmits  any  vibrations  whatever. 

It  is  independent  of  the  resistance  of  the  line. 


This  last  property  allows  of  substituting  for  the  thick 
wires  of  the  ordinary  lines  fine  steel  wires  of  small  diameter, 
thus  effecting  a  considerable  saving  of  expense.  He  thought 
that  this  discovery  would  be  turned  to  account  in 'the 
ordinary  telegraph,  and  that  electro-capillary  phenomena 
would  be  util^ed  for  the  transmission  of  force  to  a  distance. 
He  had  the  intention  of  making  researches  into  this  ques- 
tion ;  but,  alas !  he  had  no  time.  Shortly  aiter  he  pub- 
lished in  the  Armaies  de  Physique  et  de  Ghimie  a  very 
important  article  entitled  "  Besearches  into  the  Theorjr  of 
the  Gramme  Machine,  the  Cause  of  the  Unsvmmetrical 
Position  of  the  Brushes,  and  an  incidental  Study  of  Mag- 
netic Screens."  The  outline  of  this  article  was  presented  to 
the  Academy,  November  11th,  1878. 

The  Gramme  machine,  which  has  been  known  for  several 
years  and  is  fiunihar  to  the  savants  of  every  country,  still 
presented  certain  difficulties.  To  Antoine  Breguet  must  be 
conceded  the  merit  of  being  the  first  to  give  an  exact  and 
complete  theory  on  the  subject. 

In  this  article  he  dwells  first  on  the  reversibility  of  the 
machine,  and  shows  simply  that  it  is  derived  from  well- 
known  instruments — the  revolving  disc  of  Faraday  and 
Barlow's  wheel.  But  these  latter  furnish  a  very  weak 
current,  and  inventors  have  tried,  by  the  addition  of  an  inner 
ring  of  soft  iron,  or  by  a  special  method  of  coiling  the  wire, 
to  realise,  with  small  volume,  a  machine  of  great  power. 
He  examines  the  methods  given  by  Frolich  and  Alteneck; 
and  indicates  a  new  and  far  preferable  mode  of  coiling. 
He  then  shows  the  exact  function  of  the  ring  in  the  different 
machines.  It  is  useful  in  all,  for  it  heightens  the  intensity 
of  the  magnetic  field ;  but  in  the  Gramme  machine  it  is 
indispensable,  and  acts  as  a  magnetic  screen  to  protect  the 
inner  spirals  of  the  coils. 

He  then  analyses  the  causes  of  the  unsymmetrical  position 
given  to  the  brushes.  This  anomaly  had  always  been 
attributed  to  the  retardation  of  the  demagnetimUon  of  the 
ring  of  soft  iron.  But  the  coercive  force  of  the  ring  is, 
really,  the  least  important  cause.  He  shows,  in  &ct — and 
this  is  the  most  original  part  of  his  discovery — that  the 
deviation  is  chiefly  due  to  the  reactions  which  take  place 
between  the  magnetic  fields  of  the  exciting  ma^ets  and  of 
the  current  of  the  coils.  He  then  gives,  from  the  results  of 
his  experiments,  the  simple  rules  which  enable  one  to  deter- 
mine, in  eveiy  case,  the  most  advanti^eous  position  to  give 
to  the  brushes. 

In  this  long  paper  he  turns  to  the  greatest  account 
Faraday's  lines  of  force,  of  which  he  had  made  a  special 
study.  He  calls  attention  at  the  commencement  to  their 
principal  properties,  and  in  the  course  of  the  paper  he  states 
two  new  laws,  which  may  be  added  to  the  two  laid  down 
by  Faraday.  They  deserve  to  be  quoted  verbatim  :  The 
density  of  the  lines  of  force  at  a  certain  point  is  proportionate 
to  the  greatness  of  the  force  at  that  point,  A  line  of  force 
contained  in  a  magnetic  substance  is  magnetically  shorter 
than  that  contained  in  a  diamagnetic  substance,  or  more 
generally  in  a  substance  less  magnetic  than  the  first 

In  a  conference  held  at  the  Sorbonne  in  1880  he  gave 
the  result  of  his  researches  lOn  the  lines  of  force,  and  showed 
the  wonderful  benefit  to  be  derived  from  them.  By  their 
means  he  showed  from  the  commencement  the  close 
analogies  between  electricity  and  magnetism,  and  easily 
recognised  their  principal  properties.  He  explained  simply 
the  magnetic  screens,  the  attraction  of  the  sofii  iron,  and 
the  orientation  of  the  diamagnetic  substances.  Besides, 
this  theory  of  the  lines  of  force  enabled  him  to  state  that 
the  metallic  rings  in  motion  cease  to  be  magnetic  screens, 
and  the  subsequent  experiments  of  M.  Lippmann  confinned 
this  assertion.  Thus  he  thought  that  the  study  of  the  lines 
of  force,  on  account  of  its  simplicity  and  its  utility,  would 
one  day  form  a  part  of  the  rudimentary  instruction  in 
electricity. 

From  1875  to  1880  he  published  several  articles  on  fresh 
discoveries  in  different  journals  and  reviews  {Bulletin  de 
V Association  sdentifigue,  Mevue  des  Deux  Mondes,  Annates  de 
Chimie  et  de  Physique).  He  held  several  excellent  con- 
ferences on  the  same  subjects  at  the  Scientific  Association  of 
France,  at  the  Sorbonne,  at  M.  Wurtz's  laboratory,  at 
the  Ecole  de  MMicine. 

In  1880  he  undertook  the  editing  of  the  Bevue  Scientifique, 
in  conjunction  wiUi  M.  Charles  Bichet.  He  contributed  an 
important  share  of  the  articles  of  every  kind  published 
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in  this  jonmaL  He  inserted  in  the  Bevue  the  first  article 
published  in  a  French  journal  on  Graham  Bell's  remarkable 
disooverj  of  the  photophone.  When  the  &mous  Bell 
arrived  in  France,  A.  Breguet  installed  in  his  fsictories  the 
series  of  photop^onic  instruments^  and  invited  various 
scientific  men  to  witness  the  very  interesting  experiments  of 
demonstration.  Graham  Bell,  who  was  able  to  judge 
of  Brevet  by  this  circumstance,  entertained  the  greatest 
friendship  for  him. 

In  1881,  A.  Breguet  was  made  the  head  of  the  service 
of  installations  of  the  electrical  exhibition.  Quite  a  young 
man,  he  had  for  five  years  been  the  manager  of  a  great 
firm,  and  he  had  acquired  the  experience  of  middle  age  ;  he 
was  well  acquainted  with  tUl  the  scientific  and  industrial 
questions  relatiug  to  electricity  ;  he  possessed  besides  a 
quality  rarely  found  in  a  scientific  man — the  great  art  of 
judging  men,  and  the  habit  of  quickly  seizing  the  main 
points  of  a  question  as  well  as  its  details.  Add  to  this  his 
invaluable  natural  (qualities,  his  coolness,  his  unflagging 
gaiety  and  high  spirits,  and  his  marvellous  tact.  During 
the  whole  course  of  the  electrical  exhibition  he  rendered 
the  greatest  services  to  this  truly  national  enterprise.  He 
first  conceived  the  happy  idea  of  establishing  telephonic 
communication  between  the  Palais  de  I'lndustrie  and  the 
theatres. 

His  work  was  not,  however,  limited  to  directing  the  in- 
stallation of  the  exhibits.  His  scientific  knowledge  caused 
him  to  be  called  upon  to  take  part  in  the  important  meet- 
ings of  electricians  held  during  the  exhibition.  He  was 
aliM)  delegated  by  the  administration  to  the  International 
Congress  of  Electricians.  At  the  end  of  the  Exhibition  he 
obtained  the  Cross  of  the  Legion  of  Honour. 

During  this  exhibition  he  had  been  convinced  more  than 
any  one  tnat  the  applications  of  electricity  had  a  grand  future 
before  them.  Capital  was  soon  at  his  disposal,  and  he 
founded  an  important  industrial  society,  of  which  he  under- 
took the  direction. 

At  this  time  his  prosperity  seemed  unclouded.  At  the 
age  of  80  he  was  known  as  a  scientific  man  ;  he  was  the 
equal  and  iriend  of  great  scientific  notabilities;  he  was 
at  the  head  of  a  prosperous  industry.  And,  besides,  in 
his  private  life  he  enjoyed  all  the  pleasures  of  home. 
Married  to  a  wife  whom  he  loved,  and  father  of  three 
children,  fortune  seemed  to  smile  upon  him  on  every 
side.  But  the  malady  which  had  checked  him  at  the 
commencement  of  his  career  had  insensibly  made  rapid 
progress.  The  excess  of  work  during  the  exhibition  had 
caused  general  fetigue.  He  disregarded  these  warnings, 
and  the  fears  manifested  bv  his  family  and  his  doctor.  His 
moral  energy,  in  fact,  the  jwedominant  feature  in  his 
character,  was  as  strong  as  ever,  and  his  confidence  in  him- 
self and  his  future  had  even  increased.  He  knew  no  better 
than  before  how  to  spare  himself  work.  The  directing  of 
his  firm,  the  construction  of  new  worfahops,  the  editing  of 
the  Revue,  absorbed  his  day ;  the  evening  he  devoted  to 
the  preparation  of  a  course  of  lectures  to  be  given  for  the 
first  time,  at  the  Observatoire,  to  the  naval  oflBcers  at  Paris. 
This  course  was  instituted  by  Admiral  Mouchez  for  the 

Surpose  of  instructing  naval  officers  in  the  principal  recent 
iscoveries  in  the  domain  of  electricity. 

All  these  hope^,  all  these  joys,  were  brought  abruptly  to 
m  end.  The  body,  worn  out  by  work,  became  weaker  and 
weaker.  In  May  he  was  obliged  to  keep  to  his  room  and 
give  up  all  intellectual  elforts.  However,  his  courage  and 
his  hope  of  a  speedy  cure  had  not  left  him,  when  he  died 
suddenly  on  the  8th  of  July. 

His  death  is  a  cruel  loss  to  his  country,  to  science  and  to 
industrv. 

But  his  relations,  his  friends,  his  workmen,  who  stood  in 
crowds  round  his  tomb,  were  at  least  able  to  speak  of  him  in 
these  words:  " Antoine  Breguet,  dead  on  the  field  of 
honour.^' 


CORRESPONDENCE. 


TO  C0RKESP0NDENT3. 

No  notioe  can  be  taken  ef  anonymooB  oommimioatiaiis.  Wlntever 
is  intended  for  insertion  most  be  anthenticated  by  tiie  tiMi^  ^j^ 
address  of  the  writer,  not  necessarily  for  poblioation,  but  u  a 
guarantee  of  good  faith. 

Correspondence  should  arrive  not  later  than  Toesday  mommg  if  It  U 
desired  to  appear  in  the  following  number. 


Glasgow  Science  Lectures. — Arrangements  have  jnst 
been  completed'  for  the  deliTery  of  a  conrse  of  science 
lectnres  at  Qlasgow  daring  the  coming  winter.  On  the  list 
of  lecturers  we  observe  the  name  of  Prof.  Silvanus  P. 
Thompson,  who  is  to  discourse  "  On  the  Earth  as  a  great 
Magnet.*' 


THE  TELEPHONE. 

To  (he  Editors  of  The  Electrical  Ekvibw. 

Dear  Sirs, — ^I  am  glad  that  the  pieces  of  eyidenoe 
which  I  have  been  able  to  addnoe  from  the  original  writingg 
of  Beis  have  drawn  from  Ck)unt  dn  Moncel  the  proome  to 
insert  them  in  the  next  edition  of  his  book,  '^  Le  T^llphoDe.*' 
I  must,  however,  express  my  snrprise  that  the  author  of  a 
historic  work  on  the  telephone,  such  as  Oount  du  Monoel^ 
claims  to  be,  should  have  so  long  done  the  original  inventor 
of  the  electric  telephone,  which  *^  formed  the  starting-point 
of  all  the  others,*'  the  injustice  of  not  acquainting  himself 
witii  the  ipsissima  verba  of  that  remarkable  man.  Com- 
pared with  the  stuff  that  has  been  written  from  time  to 
time  about  Beis's  telephone,  the  original  memoirs  of  Beis 
are  as  clear  as  dayli^t.  Nor  do  I  think  that  even  Count 
du  Moncel  will  long  be  able  to  withhold  &om  Philipp  Beis  the 
honour  of  having  been  the  first — ^whether  he  understood  kbe 
theory  of  it  or  not — to  transmit  articulate  speech  electrically. 

I  do  not  know  that  it  is  necessary  for  me  to  prove  that 
Beis  understood  the  principle  of  undulatory  currents  in  ordo* 
to  believe  that  his  telephone  would  and  did  transmit 
speedi.  I  believe  that  M.  Oramme,  who  invented  a  yeiy 
admirable  dynamo-electric  machine,  did  not  understand  tb& 
equations  of  mutual  induction,  andyet  Ido  notdoubt  that  his 
machine  generates  electric  currents.  But  in  the  case  of  Beis 
the  diagiums  of  curves  attached  to  his  memoirs  oonclofiivdj 
show  that  he  did  realise  what  was  to  be  done,  though  he  onlj 
succeeded  in  finding  an  imperfect  means  of  attaining  it. 

Count  du  Moncel  throws  down  a  challenge  of  feet,  which 
I  shall  be  most  happy  to  accept.  He  says,  and  italicises  the 
words  himself,  that  "  for  sounds  to  be  reproduced  by  a 
receiver,  consisting  of  an  iron  wire  enclosed  in  a  helix,  and 
stretched  on  a  sounding  case  placed  on  a  table  (the  onlj 
Beis  receiver  known),  the  currents  sent  by  his  transmitter 
must  have  been  interrupted.'*  .  .  .  Why  must  they  ? 
This  form  of  receiver — commonly  known  as  Keis's  knitting- 
needle  receiver — ^will  articulate  just  as  well,  though  not  80 
loudly,  as  a  Bell  receiver,  if  supplied  with  adequate  currents. 
If  Count  du  Moncel  will  try  the  experiment  with  two  or 
three  bichromate  ceUs  and  a  good  transmitter,  such  as 
Hunnings'  or  Ader's  microphone,  he  will  have  a  sufficient 
proof  that  Beis's  receiver  will  receive  articulate  qaeech. 
When  Count  du  Moncel  says  that  with  this  receiver  the 
currents  ^'nmst'*  have  been  interrupted,  I  simply  deny 
this  to  be  the  fiact,  and  reply  that  if  this  receiver  is  to 
articulate  the  current  must  not  be  "interrupted,"  in  tk 
sense  of  being  completely  broken. 

I  am  surprised  that  Count  du  Moncel  does  not  know  of 
the  existence  of  the  other  Beis  receiver  with  the  electro- 
magnet in  it.  My  earliest  acquaintance  with  it  was  in 
Kuhn's  "Angewandte  Blektricitatslehre "  (p.  1018)  in 
Karsten's  well-known  cyclopaedia,  published  in  1866.  The 
original  description  of  it  is  in  L^at*s  report  in  the 
"Zeitschrift''  of  the  Austro-German  Tel^;raph  Union 
of  1862.  Perhaps  Count  du  Moncel  only  knows  it  as 
Legates  receiver,  as  I  myself  for  a  long  time  thourfit  it, 
until  I  read  the  original  article  and  found  it  to  be  really  Rfiifl^*- 

Again,  Count  du  Moncel  says  that  if  Beis  had  really 
penetrated  the  principle  of  the  articulating  telephone  he 
could  have  substitutea  for  the  metallic  contacts  some  of 
moderate  conductivity.  Why- should  he,  indeed?  This 
feUacy — ^that  a  semi-conductor  is  advantageous,  first  intro- 
duced by  Edison — ^has  nothing  to  do  with  the  matter. 
Take  an  ordinary  Blake  transmitter  and  replace  the  carbon 
button  by  a  silver  sixpence.  It  articulates  just  as  well  as 
before.  Yet  silver  is  the  very  best  conductor.  Conductivity, 
or  semi-conductivity,  has  nothing  to  do  with  the  matter, 
and  the  only  advantages  of  carl^n  over  silver  are  that  it 
does  not  fuse  or  rust  at  the  point  of  contact ;  and  that, 
moreover,  at  the  point  of  contact  a  minute  voltaic  arc  mag, 
in  certain  cases,  prevent  complete  interruption  in  the  drcoit. 
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Reis  did,  indeed,  penetrate  the  principle  of  the  articu- 
lating telephone :  for,  as  in  every  practical  telephone 
transmitter  in  use  to-day,  so  in  his  telephone  transmitter, 
there  was  a  loose  contact  in  the  circuit,  so  arranged  that  (he 
voks  could  act  upon  it,  and  thereby  regulate  the  strength  of 
the  current.  If  yon  eliminate  this  part  of  the  apparatus — 
screw  up  the  looae  contacts  of  your  practical  telephone 
transmitters  so  that  our  voices  cannot  aflPect  them — what 
will  your  telephones  be  worth  ?  No,  the  essential  principle 
of  the  telephone  is  imperfect  contact,  and  that  essential 
principle  was  invented  and  applied  for  the  purpose  of  trans- 
mitting  speech  by  Philipp  Reis  in  1868. 

If  this  does  not  suffice  as  a  claim  for  the  invention  of 
the  telephone  transmitter,  I  wonder  what  will.  We  can 
dispense  with  the  electro-magnetic  receiver,  and  use  other 
receivers ;  we  can  dispense  with  diaphrs^ms,  and  tympanums 
(also  Beis's  invention,  by  the  way),  in  the  transmitter  ;  we 
can  dispense  with  semi-conductors,  et  id  genus  omne;  we 
can  dispense  with  springs  and  tension-screws  :  but  with  the 
principle  of  loose  contact  we  cannot  dispense.  That  which 
alone  is  indiq)en8able,  Phih'pp  Beis  discovered. 

SILVANUS  P.  THOMPSON. 

July  26^A,  1882.    

THE  CITY  AND  GUILDS  OF  LONDON  INSTITUTE 
TECHNOLOGICAL  EXAMINATIONS,  1882. 
To  the  Editors  of  The  Electeical  Eevibw. 
SiBS, — ^The  students  who  sat  at  the  technological  exami- 
nations held  under  the  auspices  of  the  City  and  Guilds  of 
London   Institute  in  May  last  are  now  aware    of  their 
-examiners'  decisions.    These  decisions,  so  far  as  they  relate 
to  electrical  engineering,  may  prhaps,  when  summarised, 
not  be  uninteresting  to  your  reaaers  : — 

TELEGRAPHY. 
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My  chief  object,  however,  in  submitting  the  above 
scheaules  to  you  is  to  suggest,  through  the  m^ium  of  your 
valuable  paper,  the  desirability  of  the  Institute  giving  in  the 
annual  report  the  information  requisite  for  the  filling  up  of 
the  blank  columns,  and  thereby  rendering  the  schedules 
both  interesting  and  instructive. 

It  is  satisfactory,  no  doubt,  to  know  that  43  students 
have  passed  in  telegraphy,  27  in  electric  lighting,  (^c,  and 
1  in  electrical  instniment  making  ;  but  it  would,  be  much 
more  satisfying  to  know  how  many  candidates  attended  the 
examinations,  and  how  many  of  them  were  connected  with 
the  industry  examined  on.  I  feel  assured  that  the  utility 
of  such  statements  would  more  than  repay  the  little  extra 
labour  incurred  in  their  compilation. 

It  is,  perhaps,  somewhat  early  to  comment  on  the  results 
of  the  examinations  with  the  meagre  details  at  present  in 
our  possession,  but  it  may  be  pointed  out  that  the  only  two 
ladies  whose  names  appear  on  the  Pass  List  are  connected 
with  telegraphy.  This  is  a  gratifying  feature,  and  it  is  to 
be  hoped  that  on  the  next  list,  not  only  will  these  names 
re-appear,  but  those  of  many  other  fair  competitors.  The 
laureb  gained  for  London  are  a  little  remarkable.  The 
student  examined  at  Cowper  Street  takes  the  place  of  honour, 
while  the  seven  students  examined  at  the  Central  Telegraph 
station  take  second-class  places  in  the  lowest  grade !  This 
is,  unfortunately,  not  an  exceptional  case,  and  when  taken  in 
connection  witn  tl^e  remark  in  the  examiners'  last  report, 
that  he  knew  the  papers  of  those  engaged  in  telegraphy, 
will,  it  is  to  be  feared,  produce  a  most  detrimental  effect,  so 
far  as  telegraphists  are  concerned,  and  it  can  hardly  create 
surprise  if  the  falling  off  in  next  year's  Pass  List  is  even 
greater  than  that  in  the  one  just  issued. 

Colonel  Webber,  in  his  inaugural  address  to  the  Society 
of  Telegraph  Engineers,  speaking  of  telegi-aph  engineering, 
says  : — "  So  blind  is  the  tyro  to  the  realities  of  practice  and 
to  the  intricacies  of  the  agent  he  uses  that  technically 
educated  men,  thrown  into  the  turmoil  of  the  insidious 
difficulties  to  be  encountered,  will  break  down,  and  &il  even 
to  detect  them.  In  an  educational  institution  such  as  I 
.  have  before  my  mind,  I  would,  if  possible,  not  only  allow 
the  theory  and  practice  to  march  hand  in  hand,  but  I  would 
allow  the  practice  to  precede  the  theory  with  some  minds, 
and  vice  versa.  The  course  would  thus  engage  the  interest 
of  both  kinds  of  minds,  and  confer  the  maximum  of  benefit. 
Such  an  institution  should  include  instraction  in  the  lecture 
theatre,  in  the  workshop,  in  the  laboratory,  &c."  This  is 
undoubtedly  what  should  be;  but  is  the  consummation 
likely  to  be  attained  so  long  as  the  present  system  of 
examination  prevails  ?  "Will  students  who  are  more  am- 
bitious to  ¥rin  prizes  than  gain  genuine  knowledge,  and 
teachers  who  are  more  anxious  to  increase  their  mcomes 
than  impart  lasting  instruction,  give  to  practice  the  atten- 
tion which  it  deserves  ?  No  ;  because  payment  and  rewards 
are  now  made  not  according  to  usefiu  knowledge,  but 
according  to  cram,  or  examinational  knowledge  ;  and  until 
steps  are  taken  to  make  practical  examinations  go  hand  in 
hand  with  the  written  examinations  this  unsatisfactory  state 
of  affairs  must  continue,  and  such  cases  as  the  following,  by. 
no  means  an  isolated  one,  recur. 

A  student  who  some  five  years  ago  obtained  irom  the 
Science  and  Art  Department  a  first  class  certificate  for  elec- 
tricity and  magnetism,  and  who  has  since  devoted  the  greater 
portion  of  his  time  to  the  study  of  technical  tel^aphy,  and 
discharges  from  time  to  time  the  duties  of  a  testing  officer, 
attended,  along  with  a  fellow  clerk,  whose  studies  dated  from 
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the  close  of  the  preceding  year,  a  recent  technological  exami- 
nation,  with  the  result  that  while  the  man  of  six  months* 
study  gained  an  honour's  place,  the  man  of  sir  years'  theo- 
retical Jmowl^ge  and  practical  experience  was  jslucked.  For 
this  anomaly  the  exammer  is  in  no  way  responsible,  his  duty 
being  to  adjudge  the  papers  submitted  to  him  without  par- 
tiality; and  I  bring  it  forward  not  to  point  to  any  unfairness 
on  his  part,  but  to  draw  attention  to  the  necessity  for 
practical  examinations,  for  there  can  be  but  one  explanation 
of  the  failure  of  the  man  who  is  femih'ar  with  the  laws  of 
electricity  and  who  applies  them  daily  in  the  discharge  of 
hds  duties,  and  that  explanation  is  his  inability  to  express 
himself  on  paper  with  such  clearness  as  to  warrant  his 
examiner  in  granting  him  a  place  on  the  Pass  List. 

As  the  subject  is  one  of  considerable  interest  I  leave  it  to 
be  discussed  by  those  better  quidified  than 

Yours  truly, 

July  2m,  1882.  FAEEHAM. 

ELECTRIC  LIGHTING  IN  THE  CITY. 
To  the  Editors  of  Tee  Elbctbical  Eevibw. 

Deab  Snts, — With  reference  to  the  notices  which  have 
recently  appeao^  in  your  journal,  giving  certain  figures  as 
to  the  electric  lighting  in  the  City,  I  beg  to  state  tmit  these 
statistics,  as  given,  mav  be  very  misleading  without  explana- 
tion, as  they  do  not  by  any  means  convey  to  the  general 
reader  a  fair  understanding  of  the  subject.  The  apparent 
high  percentage  of  so-callea  ^'fiulures  or  extinctions  shown 
as  to  the  Brudi  lieht  is  ahnost  wholly  due  to  the  fact  that 
the  lighting  was  discontinued  irom  the  2nd  May,  1881,  for 
a  period  of  seventeen  days,  it  having  been  determined,  in 
conseauence  of  defects  which  soon  appeared  in  the  first 
cable  laid  down,  to  replace  it  with  another.  This,  surely, 
should  only  be  estimated  as  a  sinde  failure  (one,  too,  which 
had  nothing  to  do  with  the  Brush  system,  and  whidi  codd 
be  guarded  against  for  the  future) ;  whereas  it  is  reckoned, 
in  tne  figures  given  in  your  article,  as  561  failures,  count- 
ing each  of  the  88  unlighted  lamps  as  one  failure  for  each 
of  the  17  nights  during  which  no  lighting  was  even  at- 
tempted. This  reduces  the  reported  660  fulures  to  exactly 
100,  the  whole  of  which  arose  from  causes  which  (after  the 
experience  gained  in  this  the  first  large  attempt  ever  made  at 
street  lighting  in  this  country)  are  easily  remediable.  It  is 
worthy,  also,  of  notice  that,  although  the  lamps  in  question 
are  ail  on  a  single  circuit,  in  no  case  has  an  accidental 
stoppage  of  the  mechanism  in  one  lamp  afiected  any  of  the, 
others.  The  209  hours  80  minutes  extinction,  through  the 
flEulure  of  the  driving  apparatus,  occurred  at  the  commence- 
ment of  the  trial,  when  some  necessary  alterations  were, 
being  made  in  the  arrangement  of  the  boilers  and  other 
machinery  at  the  factory. 

It  should  further  be  pointed  out  that  the  number  of 
so-called  fidlures  was  considerably  increased  by  one  of  the 
lamp-posts  being  overthrown  by  a  van,  causing  an  extinction 
of  this  lamp  for  103  hours.  Deducting,  then,  from  the  gross 
extinction  of  8,142  hours  80  minutes,  2,680  hours  for 
relaying  the  cable,  108  hours  for  the  broken  lamp-post,  and 
209  hours  for  the  alterations  to  boilers,  &c.,  whicn  events 
are  altogether  outside  any  defect  in  the  Brush  system  of 
electric  lighting,  there  remains  only  200  hours  of  extinction, 
spread  over  a  series  of  88  lamps,  out  of  the  total  number  of 
141,900  h'ghting  hours,  being  a  jpercentage  of  '14  during 
the  whole  year  of  an  experimental  running,  the  first  of  its 
kind  ever  attempted  in  this  country.  I  would  farther  point 
out  that  of  these  defects  the  bulk  were  in  the  early  part  of 
the  experiment,  and  that  they  have  gradually  become  less 
and  less,  pointing  to  the  conclusion  that  with  a  little  more 
time  and  experience  we  may  expect  that  they  will  disappear 
entirely. 

Since  the  continuation  of  the  lighting  for  the  second  year 
the  lamps  have  burnt  very  regularly,  and,  so  far,  we  have 
had  no  complaints. 

I  would  mention  that  the  subject  is  very  fairly  and 
comprehensively  dealt  with  in  the  report  of  the  Streets* 
Committee,  presented  by  Colonel  Haywood,  a  copy  of  which 
appeared  in  Engineering  of  July  14. 
Yours  feithfully, 

JAMES  HUMPHREYS. 

London,  Aug.  Srd,  1882. 

[We  take  pleasure  in  inserting  Mr.  Humphreys'  interesting 


letter.  He  has,  however,  apparently  overlooked  the  souioe 
from  whence  we  derived  our  figures,  viz. :  the  report  to  the 
Streets  Committee,  to  which  he  alludes  in  his  letter.  Mr. 
Humphreys  seems  not  to  have  read  the  article  in  onr  con- 
temporary carefully,  or  he  would  notice  that  the  anabfiis  of 
the  failures  is  not  from  the  pen  of  Mr.  Haywood.  We  cor- 
dially agree  with  our  correspondent  that  with  more  time 
and  experience  defects  which  now  exist  should  disappear 
entirely.— Eds,  Elec.  Eev.] 


NOTES. 


Crystal  Palace  International  Electtric  ExHiBmoK, 
1882. — The  directors  have  pleasure  in  announcing  that 
they  have  received  from  the  jurore  the  following  tmri  of 
pri^s: — 

DIPLOMAS  OP  HONOUB. 

▲WIBOSD  TO  BXHIBIT0B8  NOT  OOXFETZKO  FOB  TBADE  XOTXVBB. 

Her  Majesty's  Foetmaster-Geneial. 

The  QwietaLry  for  War. 

The  Anglo-American  Telegraph  Co. 

The  Eastern  Telegraph  Go. 

The  Telegraph  Gonstmotion  and  Maintenance  Co. 

The  Submarine  Telegraph  Co. 

The  South-Eastem  Kailway. 

The  London,  Brighton,  and  South-Coast  Railway. 

For  the  g^eneral  excellence  of  their  exhibits. 


C.  F.  Varley. — ^For  his  induction  machine  and  condensers. 
R.  H.  Froude. — For  dynamometer. 

GOLD  MEDALS. 

J.  R.  Voss. — For  induction  machine. 

EUdngton  &  Co. — For  their  deposition  of  gold  alloys  and  genenl 

excellence. 
H.  Wiggin  &  Co. — Lnprovements  in  electro  deposition  of  nidnl  and 

cobut. 
The  Faure  Electric  Accumulator  Co. — ^For  Faure  battery. 
T.  A.  Edison. — ^For  complete  system  of  lighting  and  other  ezhibiti. 
British   Electric    Light  Co. — ^For  Gramme  dynamo   machine  aod 

exhibit. 
R.  E.  Crompton.— For  BOrgin  dynamo  machine  and  Crompton  aie 

lamp. 
Anglo-American  Brush  Co. — ^For  Brush  dynamo  imLnliin^  and  ut 

lamp. 
Swan's  £lectric  Light  Co. — ^For  incandescent  lamp. 
Electric  I^ht  and  Power  Qenerator  Co.— For  Weston  and  Maxim 

dynamo  machines  and  lamps. 
White  House  Mills. — For  dynamo  machine. 

Rowatt  and  Fyfe. — ^For  Pilsen  arc  and  Joel  semi-incandescent  lampi. 
G.  G.  Andr^. — ^For  arc  lamp  and  regulator. 
G&rard  &  Co. — ^For  arc  lamp. 
Dayey,  Faxman  &  Co. — For  steam  engines. 
Galloway  &  Sons. — For  steam  engines. 
Marshall  &  Co. — ^For  steam  engines. 
Robey  &  Co. — ^For  steam  en^es. 
Ransomes,  Head,  and  JefPenes. — For  steam  engines. 
HomsW  and  Sons. — For  steam  engines. 
E.  S.  Hindley. — For  steam  engines. 
Crossley  Brothers. — For  Otto  gas  engine. 
Thomson,  Sterne,  &  Co. — ^For  Clerk's  gas  engine. 
Roos  and  Ostrogoyioh. — For  their   application  of   the  automat^ 

system  to  Hughes'  type  printing  apparatus. 
Johnson  and  PhiUips. — For  tne  general  excellenoe  of  their  exhibits. 
Direct  United  Stateis  Cable  Co.— For  the  excellence  of  their  exhibits. 
Edward  B.  Bright. — For  his  fire  alarm  system. 
The  Exchange  Telegraph  Co. — ^For  the  general  excellenoe  of  their 

exhibits. 
Professor  Dolbear.— For  his  new  electrostatio  telephone. 

SILVER  MEDALS. 

Coxeter  &  Sons. — Class  X. 

W.  Elmore.— Class  XI. 

United  Asbestos  Co.— Class  XIII. 

J.  &  H.  Gwynne. — ^For  steam  engines. 

fVfe  &  Main. — For  arc  lamp. 

I^tional  Electric  Light  Co. — For  dynamo  machine  and  lamps. 

Grayier  &  Co. — ^For  arc  lam^  and  exhibit. 

R.  Hodson. — ^For  steam  engmes. 

Hammond  Electric  light  Co.— For  installation  of  Brush  maohineft 

and  lamps. 
A.  Cance. — For  arc  lamp. 

Domestic  Electric  Lightmg  Co.— For  the  general  exhibit. 
Electric  Lighting  Supply  Co. 
Electric  Lighting  Exi^neering  Co. 
Strode  &  Co. 

W.  Ladd  &  Co. — For  early  historical  dynamo  machine. 
W.  J.  Hammer. — For  historical  collection  of  incandescent  haap^ 
W.  T.  Henley.— For  his  cable  core. 
W.  R.  Sykes.— For  his  electric  looking  and  blocking  syatam  a 

railway  signals. 


Aug.  5,  1882.] 


THB  TSLBOBAFBIO  JOUBNAL  AND 

ELECTRICAL    REVIEW. 


89 


The  Gonaolidated  Telephone  Constmotion  and  Maintenance  Co. — 

For  the  g^eneral  excellenoe  of  their  exhibits. 
Saxby  k  Farmer. — For  their  railway  sig^nals. 
R.  Johnson  &  Nephew. — For  their  iron  wire  exhibit. 

F.  Smith  &  Co. — ^For  their  iron  wire  exhibit. 

R.  S.  Newall  &  Co. — ^For  the  general  excellenoe  of  their  exhibit. 
W.  T.  Glover  &  Co. — ^For  the  general  excellence  of  their  exhilMt. 
Phillips  Brothers. — For  the  general  excellenoe  of  their  exhibit. 
Ptofeesor  Monnier. — ^For  his  detector  and  analyser  of  fire  damp. 
J.  W.  Gray  &  Sons. — For  the  excellenoe  of  their  exhibit. 
Sanderson  &  Co. — For  the  excellence  of  their  exhibit. 

BRONZE  MEDALS. 

Binko  &  Co. — For  their  improved  agglomerate  batteiy. 
£.  Dent  &  Co. — ^For  their  non-magnetising  watches. 
£.  Paterson. 

G.  Skrivanoff. — For  his  dry  battery. 

R.  Webster. — ^For  his  non-magnetising  watches. 

Roth,  Sohlaefli  &  Co. — ^For  their  electric  self-winding  clocks. 

J.  F.  Pratt.— Class  X. 

H.  Whiteside  Cook. — ^For  his  electric  governor  for  screw  marine 

engines. 
Arnold  &  Sons. — Class  X. 

li.  H.  Borrell. — For  electric  self-winding  remontoire  dock. 
T.  R.  Brailsford. — For  water-level  indicator. 
J.  Storer. — ^For  electrical  table  fountain. 
J.  Willing. — For  electrical  mgns. 

B.  Verity  &  Sons. — ^For  brasswork. 
G.  Hawkes  &  Co. 
Zanni&Co. 

E.  Mdller. 
£.  Blonzon. 

C.  R.  Goodwin. 
Minion  &  Co. 
J.  E.  Liaidet. 
A.  R.  Sennett. 

J.  H.  Athole  Macdonald. 

Philadelphia  Dynamic  Co 

Alfred  Apps. 

J.  £.  ana  S.  Spencer. 

JoHnsSax. 

W.  Groves. 

Donlton  &  Co. 

Antomatio  Telegn^ph  Co. 

J.  Davis  &  Co. 

School  of  Submarine  Telegraphy. 

Electric  Railway  Signal  Co. 

G.  C.  Lewis  &  Son. 

Waterlow  &  Sons. 

Crystal  Palace,  July  24th,  1882. 


comparative  merits  of  the  Electrical  Exhibition  was  a  mis- 
take. We  think  that  many  of  the  exhibitors  will  now  agree 
with  us,  that  it  would  have  been  better  to  leave  the  Press 
and  the  public  to  make  their  own  criticisms.  We  reprint 
above  the  report  of  the  jury. 


W.  GARDINER, 

Secretary, 


The  Awards  at  the  Crystal  Palace  Electrical 
ExQiBiTioN.^We  fancy  that  a  considerable  amount  of  sur- 
prise, if  not  of  something  stronger,  will  be  felt  by  the 
majority  of  the  exhibitors  at  the  recent  Electrical  Exhibition 
upon  pemsal  of  the  lists  of  awards.    We  will  not  say  any- 
thing of  the  Diplomas  of  Honour,  as  they  do  not  enter  the 
question.    The  awards  of  the  medalsifgold,  sil?er,  bronze) 
are,  however,  open  to  comment.     We  notice  Uiat  Mr. 
Crompton  is  the  possessor  of  a  gold  medal  for  the  Biirgin 
dynamo-electric   machine  and  the  Crompton   arc   lamp. 
lleHSTB.  Fyfe  and  Main  must  needs  be  content  with  a  diver 
award  for  the  Standard  Fyfe-Main  lamp.     These  latter 
gentlemen  were  dependent  upon  a  Qramme  machine  for  the 
production  of  the  electric  current,  and  Mr.  Crompton  had 
also  to  rely  on  another  roan's  invention  for  his  supplv  of 
cnrrent ;  therefore,  we  cannot  think  that  the  one  should  be 
credited  with  a  higher  degree  of  excellence  than  the  other, 
if  the  two  merits  of  the  lamps  are  considered.    Mr.  Cromp- 
ton, certainly,  manufactures  the  Biirgin  machines,  and  his 
exhibit  was  complete  lon^  before  that  of  Messrs.  Fyfe-Main  ; 
and,  an  things  considered,  the  jurors  may  have  had  their 
reasons  for  the  decisions  given.    The  White  House  Mills 
Companv  receive  a  gold  medal  for  dvnamo-electric  machines. 
This  exhibit  was,  certainly,  one  of  the  most  attractive  of 
all — in  a  way  that  our  readers  will  well  understand.    We, 
ourselves,  never  visited  the  Palace  without  making  a  mental 
note  of  the  progress  made,  and  the  results  obtained,  at  the 
stand  of  the  White  House  Mills  Co.    It  is  still  more  sur- 
prising to  note  that  Mr.  E.  Paterson,  Messrs.  Yerity  and 
Sons,  the  School  of  Submarine  Telegraphy,  and  others,  are 
favoured  with  bronze  medals  only.     M!essrs.  J.  and  H. 
Owynne  and  Mr.  R.  Hodson  will  doubtless  appreciate  the 
discernment  displayed  by  the  jurors  in  awaramg  to  them 
silver   medals   for  their  fine  specimens   of  dircct-acting 
engines.     Many  of  the  recipients  of  silver  and  bronze 
twards  will  probably  regret  that  they  did  not  follow  the 
example  of  Messrs.  Siemens  Bros,  and  retire  from  the  com- 
petition.   In  our  issue  of  the  8th  April  we  expressed  an 
opinion  that  the  appointment  of  jurymen  to  report  upon  the 


The  Financial  Results  of  the  Crystal  Palace 
Electrical  Exhibition. — According  to  the  report  of  the 
directors  of  the  Cr^rstal  Palace,  the  receipts,  compared  with 
the  corresponding  six  months  last  year,  show  an  increase  of 
£18,991 .  Comparing  the  expenditure,  there  is  a  diminution 
of  £8,854.  The  number  of  visitors  have  been  considerably 
in  excess  of  the  largest  number  that  have  attended  the 
palace  in  any  hali^-year  since  the  opening. 


Electrical  Exhibition  at  the  Royal  Aquarium. — 
In  our  "Notes  "  of  the  22nd  ult.,  we  called  attention  to  the 
above  proposed  exhibition.  In  our  supplementary  pages  to- 
day, fiurther  particulars  of  interest  to  intending  cadiibitors 
will  be  found.  The  building  seems  quite  suitable  for  the 
new  venture  of  the  Aquarium  management,  and  it  reminds 
one,  both  in  size  and  shape,  of  the  Palais  de  Tlndustrie,  in 
Paris.  It  has  a  great  aavantage  in  being  easily  accessible 
from  all  parts  of  London. 


Scientific  Reports  on  Electric  Lighting. — We 
extract  from  the  "Money  Article"  of  last  Monday's 
Standard  the  following  letter  : — 

Sir, — In  your  issae  of  Monday,  the  24th  instant,  a  letter  of  Pro- 
fessor €k>raon  appeared,  and  it  could  have  onlj  been  written  to 
iDJure,  whic^  I  feel  is  not  your  wish.  As  a  fact  to  base  from,  the 
patent  I  took  out  for  the  division  and  subdivision  of  the  electric 
current  was  the  first,  and  before  this,  it  was  viewed,  not  only  by 

Sractical  electricians,  but  the  public  and  the  press,  that  the  electric 
ght  could  never  be  used  for  domestic  purposes  until  some  means  was 
devised  to  that  end.  I  was  given  to  understand  that  Professor  ' 
Gordon  himself  was  a  worker  in  this  direction,  in  what  way  I  do  not 
know,  never  having  inquired,  but  certain  it  is  that  the  means  I  had 
worked  out  and  secured  the  patent  for  he  was  the  first  to  veto. 
Another  fact  worthy  of  notice  is  that  at  the  Paris  Exhibition  my 
appliances  were  not  used,  but  many  that  exhibited  at  Paris  made  free 
use  of  my  invention  at  the  Giystal  Palace  to  demonstrate  facts  they 
could  not  do  at  Paris.  Between  these  exhibitions  my  patent  became 
a  pubHc  document,  and  the  interest  shown  in  the  quc^on  speaks  for 
itself  by  the  first  issue  of  the  patent  books  being  eagerly  bought  up 
and  a  seoond  edition  having  to  be  published.  The  means  I  have 
devised  are  known  to  be  simple,  and  many  companies  are  using  them, 
and  abusing  the  inventor  to  cover  their  doin^.  A  reckoning  must 
come  about  sooner  or  later,  but  leg^al  technioahties  at  present  bar  the 
w^. 

U  may  be  weU  to  state  how  Mr.  Gordon  came  upon  the  scene.  He 
was  commissioned  by  gentlemen  who  contemplated  forming  a  com- 

Cy  on  my  inventions  to  inspect  and  report  on  the  incandescent 
p  I  had  produced.  When  he  came  he  distinctly  stated  his  mis- 
sion— ^to  see  as  to  the  merits  of  my  lamp.  He  tested  one  at  my  works ; 
others  were  sent  to  an  address  he  gave.  He  gave  a  report  and  was 
paid  his  fee.  It  seems  he  offered  some  gratuitous  remarks  relative  to 
the  subdividon,  which  I  have  seen  since  in  his  letter  to  the  press. 

You  and  the  press  in  general  have  from  time  to  time  noticed  my 
doings  in  this  question,  and  I  think  I  may  fearlessly  say  I  am  thie 
only  person  ffirm  or  company)  that  has  aUowed  free  inspection  of  my 
works  from  tne  engine-room  to  the  burning  of  the  lights,  the  making 
of  the  filament  to  uie  mounting,  the  glass  blowing,  the  division  ana 
subdivision  of  the  electric  current — ^in  fact,  all  that  tends  to  show 
the  system ;  and  my  visitors'  book  bears  attestation  by  signatures  of 
men  of  known  repute  of  all  nationalities  sufficient  to  convince  any 
person  that  what  Mr.  Gordon  assumes  has  no  weight. 

In  conclusion,  I  would  ask,  may  t  invite  the  public  through  your 
columns  to  come  and  see  for  themselves  how  far  I  have  met  the  ques- 
tion of  lighting  by  eleotricitv  the  cottage  or  the  mansion,  and  thus 
judge  between  demonstratea  fact  and  scientists'  opinion ;  for  Mr. 
Gk>rdon  has  not,  even  as  one  of  the  public,  visited  my  works  during 
the  six  months  I  have  kept  open  show-rooms  on  the  Viaduct  more 
than  the  occasion  referred  to,  than  having  a  lamp  taken  down  and 
testing  it.  I,  therefore,  leave  the  public  to  judge  between  us. 
I  am,  Sir,  the  public's  obedient  servant, 

JOHN  BANTING  ROGERS. 

47,  Holbom  Viaduct,  July  29,  1882. 

We  have  often  wondered  why  Mr.  Rogers  has  kept  o 
nnacconntablj  in  the  background  as  far  as  letter- writing  is 
concerned,  but  we  no  longer  wonder  why  he  has  hidden  his 
'*  light "  under  a  bnshel  in  the  face  of  this  effusion.  Such  a 
silly  and  unmeaning  epistle  we  have  rarely  had  the  misfor- 
tune to  peruse. 

We  deal  in  our  other  columns  with  the  invention  of  Mr. 
Rogers  for  the  division  and  subdivision  of  the  electric 
current. 

The  idea  of  producing  a  visitors*  book  to  convince  any 
person  that  Mr.  Gk>rdon*s  opinion  has  no  weight  is  novel  and 
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amusing,  and  shows  that  Mr.  Rogers  is  really  endowed  with 
inventive  faculties. 

It  will  be  remembered  that  in  our  "  Notes  "  of  last  week 
we  published  Mr.  Gordon's  letter  to  the  daily  press  and 
also  the  reply  to  it  ftom  the  solicitors  of  the  J.  B.  Rogers 
Oompany.  Mr.  Gordon  has  a^in  taken  up  the  matter,  and 
the  following  appeared  in  Wednesday's  Times : — 

Jnlj  27th,  1882. 

Snt, — I  obaerve  in  the  Timts  of  Tuesday  laat  a  letter  purporting'  to 
haye  been  irritten  b^Hefisrs.  West,  King,  Adams,  and  Co.,  in  reply 
to  mine  of  the  2lBt  mat. 

TVill  you  kindly  permit  me  to  say  that  I  never  sent  a  draft  report 
to  any  one,  and  that  it  is  not  the  fact,  as  stated  by  your  corre- 
spondents, that  I  struck  out  of  my  report  the  part  relating  to  the 
system. 

The  facts  are  as  f oUows :  My  report  was  dated  and  sent  in  on  the 
3rd  of  June,  and  conmsted  of  two  parts,  one  haying  regard  to 
the  lamps,  the  other  to  the  system.  Subsequently,  at  the  request  of 
the  gentlemen  interested  in  the  formation  of  ike  oompany,  and 
upon  the  understanding  that  they  would  organise  a  oompany  to 
manufacture  the  lamps,  and  would  abandon  the  system,  I  diyided 
the  report  into  two  parts,  both  being  signed  by  me  and  left  with 

At  an  interview  on  the  9th  of  June  with  the  then  intended 
-directors  I  found  that  they  were  unaware  of  my  report  on  the 
system,  and  at  the  request  of  the  then  intended  chairman  I,  on  the 
same  eyening,  sent  him  a  copy  of  it.  He  duly  acknowledged  its 
receipt,  and  stated  that  he  womd  read  it  to  his  coUeagues. 

I  neard  nothing  more  of  the  matter  until  on  the  10th  inst.  the 
•advertisement  of  the  oompany  came  out,  and  it  then  appeared  that 
of  the  nine  gentlemen  whose  names  on  the  9th  of  June  were  printed 
•on  the  proof  prospectus  as  directors  only  one  remained,  and  that  the 
system  was  put  prominently  before  the  public. 

My  report  was  not  quoted  until  July  20th,  the  day  of  the  closing 
of  the  lists.  I  should  not,  however,  have  entered  upon  this  oorie- 
spondenoe  if  either  my  report  on  the  system  had  be^  accessible  to 
the  public  or  the  system  had  not  been  referred  to  in  the  prospectus. 

I  enclose  a  list  of  the  Board  of  Directors  as  constituted  on  the  9th 
o  f  June  for  your  information,  but,  for  obvious  reasons,  not  for  pubU- 
cation. 

I  am,  Sir,  your  obedient  servant, 

J.  E.  H.  GORDON. 

Electric  Lightinq  Contbactb.— We  are  asked  to  state 
that  the  Metropolitan  (Brash)  Electric  Light  and  Power 
Oompanj  Limited  has  secured  contracts  to  light  up  the 
Eoyal  Mint,  the  premises  of  Messrs.  Hailing,  rearoe,  and 
Stone,  and  the  Floral  Hall,  Covent  Garden. 

Elbotrio  Lamps  with  Carbon  Filamknts.— -We  were 
correct  in  assuming  last  week  in  a  note  on  the  aboTe 
subiect  that  the  Edison  Electric  Light  Company  would 
pooably  have  applied,  before  the  Electrical  Beyiew  was 
issued,  for  an  mjunction  to  restrain  the  Swan  United 
Electric  Light  Company  from  infrioging  the  Edison  patents. 
On  Friday  morning  the  28th  ult.  the  case  was  brought 
before  Mr.  Justice  Chitty,  when  the  defendants  challenged 
these  patents,  and  it  was  arranged  that  the  motion  should 
stand  till  the  trial  of  the  action,  the  defendants  under- 
taking to  keep  an  account.  We  understand  that  only 
one  patent  is  involved,  that  dated  10th  November,  1879, 
No.  4796.  The  Edison  Company,  we  believe,  seek  to 
restrain  the  defendants  from  "  making,  selling,  or  using 
any  electric  lamp  made  according  to  or  in  the  manner 
described  in  the  specification  filed  in  pursuance  of  the 
said  letters  patent,  or  according  or  in  any  manner  only 
colourably  differing  firom  the  same."  With  regard  to  the 
Swan  lamp,  we  think  we  are  correct  in  stating  Mr.  Swan's 
contention  is,  that  the  carbon  filament  is  not  made  or 
secured  to  metallic  wires  as  set  forth  in  the  above  patent 
(10th  November,  1879).  We  believe  it  will  also  be  part  of 
the  defendants'  case  to  endeavour  to  show  that  Edison's 
patent  is  void  b^  reason  of  prior  publication  and  also  of 
insufficient  description*  We  cannot  foretell  the  ultimate 
result  of  this  trial,  but  we  hear  that  before  bringing  their 
action  the  Edison  Company  asked  the  defendant  company 
to  keep  an  account,  &c.,  and  this  was  declined.  Of  course, 
had  the  Swan  Oompany  so  a^ed,  the  Edison  Company 
might  have  said  that  the  defendants  had  given  in.  As  the 
<5ase  now  stands,  however,  it  allows  the  defendant  company 
to  state  that  the  motion  for  an  injunction  has  &iled. 

The  Yorkshire  Brush  Electric  Light  Company. — 
We  have  received  information  that  The  Yorkshire 
Brush  Electric  Light  and  Power  Company  (Limited)  is 
about  to  establish  a  large  central  lighting  station  at  Mid- 
dlesbro',  for  the  purpose  of  supplying  the  electric  light  to  the 
various  iron  works  on  the  marshes.    The  entire  sdieme  will 


be  carried  out  under  the  direction  of  Mr.  W.  Bngaknd. 
This  gentleman  will  be  remembered  hj  our  readers  aa 
having  had  charge  of  the  lighting  of  Chesterfield,  by  the 
Brush  "  Arc,"  and  Lane-Fox  incandescent  electric  lamps. 
A  full  description  of  this  installation  was  given  in  &e 
.  Electrical  Review  of  April  15th. 

The  Phcbnix  Electric  Light  akd  Power  Company.— 
In  the  Chancery  Division  of  the  High  Court  of  Jnatice, 
before  Mr.  Justice  Chitty,  on  Satnrdajr  last,  a  petition  pre- 
sented by  Messrs.  Foster,  Hight  &  Company,  aocoontants, 
who  were  creditors  for  the  winding  up  of  the  PhoBnix 
Electric  Light  and  Power  Company,  was  by  arrangement 
dismissed. 

The  Electric  Light  in  the  City. — In  a  leading  article 
entitled  "The  Mysteries  of  Electric  Lighting,"  the  OUy 
Press  says : — "If  the  Brush  Company,  after  twelve  montig' 
experience,  can  light  with  their  ^stem,  at  aprofit,{ot  £800 
a  oistrict  of  the  City  that  was  formerly  lighted  with  gas  at 
a  cost  of  about  £700,  why  do  they  refSse  to  tender  for 
lighting  the  rest  of  the  City  at  a  price  that  would  produce 
them  a  very  large  profit,  and  yet  doubtless  be  r^y 
accepted  by  the  Streets  Committee  ?  The  calculation  has 
been  made  that  the  price  they  charged  for  a  light,  eqnal  to 
a  hundred  (?)  candles,  burning  for  twelve  hours,  was  three 
fEU'things.  If  this  can  be  done  at  a  profit,  no  one  wiU  be 
more  astonished  than  one  of  the  most  eminent  eleotriciaiu 
of  the  day,  who,  when  asked  the  question,  answered  in  the 
classical  language  of  Goldsmith,  Fudge  !  *' 

Speed  op  Working  Through  Cables.— Mr.  John 
Pender,  the  Chairman  of  the  Globe  Telegraph  and  Trust 
Company,  made  a  carious  remark  in  the  course  of  his  speech 
at  the  above  company's  meeting  last  week.  If  oorrectlj 
reported,  Mr.  Pender  said,  speaking  of  a  new  Companr: 
"  But  as  for  the  cable  they  intend  to  put  down,  it  would  be 
simply  impossible  for  them  to  do  their  work.  They  assome 
that  they  will  do  twenty-five  words  a  minute.  &  3ms 
Anderson,  who  has  had  great  experience  of  what  the  ht 
manipulators  [the  italics  are  our  own]  can  do,  will  tell  yen 
that  sixteen  words  a  minute  is  uncommonly  good  work. 
Therefore  the  whole  statement  throughont  is  one  that,  I  am 
sorrv  to  say,  shows  the  greatest  ignorance  on  the  part 
of  those  who  concocted  it,  and  I  thmk  it  is  using  a  mild 
phrase  to  call  it  ignorance.  Probably  they  wouM  not  be 
able  to  work  their  system  at  more  than  ten  words  a 
minute."  We  have  hitherto  been  under  the  impreasion 
that  the  speed  of  transmission  through  cables  did  not 
depend  upjon  the  manipulator,  but  rather  upon  the  various 
retarding  influences  inherent  in  all  long  submarine  lines. 
To  the  l^t  of  our  knowledge  the  speed  of  working  through 
the  1865  and  1866  Atlantic  cables  attained  the  rate  of 
seventeen  words  each.  Mr.  Pender  could  probably  tell  what 
this  means  if  the  cables  were  employed  for  dupUj^  working. 
We  have  reasons  for  believing  that  those  responsible  for  the 
statement  concerning  the  speed  of  transmission  throngh 
this  proposed  new  c^le  are,  perhaps,  the  most  experienced 
and  capable  men  we  could  name  for  this  class  of  electrical 
engineering,  and  that  they  know  exactly  what  they  are 
talking  about.  

Extension  of  the  Network  of  French  Cables  alokg 
THE  North  Coast  of  Africa.— The  India-rubber,  Gutta- 
percha and  Telegraph  Works  Company  have  contracted  with  j 
the  French  Gk>vemment  for  the  making  and  laying  of  260  j 
nautical  miles  of  submarine  cables  ana,  as  stated  in  the 
general  meeting  of  the  25th  ult.,  it  is  the  intention  to  la7 
this  cable  with  their  ss.  Inlemational,  which  is  now  on  ber 
homeward  voyage  from  the  West  Indies.  The  cable  is  to  be 
laid  along  the  Coast  of  Tunis  from  Soussa  to  Sphax,  and 
from  Sphax  to  Oabes,  or  Eabes.  The  town  of  Soussa,  or 
Susa,  is  situated  on  the  coast  4^  miles  firom  Bas  al  Mans, 
rising  gradually  from  the  shore  to  the  citadel  at  the  south- 
west, within  which  is  a  conspicuous  tower  elevated  260  feet. 
The  walls  surrounding  the  town  are  from  80  to  40  feet  in 
height,  having  bastions  and  towers  at  the  several  angies. 
Upon  either  side  of  the  town  are  well  wooded  ridges,  dotted 
with  houses.  The  town  has  a  particularly  white  iq)pearance. 
Soussa  contains  several  handM)me  mosqneB  and  well  kept 
bazaars,  and  has  manu£actori«  of  linen,  witii  an  active  trade 
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in  oil,  wood,  pottery,  shoes,  &c.  The  population  is  said  to 
be  abont  10,000,  and  a  British  Vice-Consul  resides  in  the 
town.  The  ruins  of  the  ancient  port  are  still  visible.  It 
was  formed  between  two  moles  to  the  northward  of  the 

E resent  town,  but  is  now  so  filled  up  with  sand  as  to  afford 
nt  slight  shelter  even  to  boats.    The  southern  mole  projects 
nearly  two  cables  from  the  shore,  and  has  on  its  outer* 
extremity  an  exposed  battery  of  12  guns. 

Sphax,  the  ancient  "  Taphrura,'*  is  enclosed  within  high 
walls,  is  well  built,  having  paved  streets,  and  is  teputed  the 
pettiest  town  in  the  Eegency.  When  nearing  Sptax  by  sea 
a  high  tower  and  nunaret  form  conspicuous  objects.  The 
country  around  for  about  fivejmiles  is  studded  with  detached 
houses  and  gardens,  well  wooded  and  backed  by  a  range  of 
hills  at  about  nine  miles  distant.  Sphax  contains  manu- 
ftctories  of  linen,  and  boats  for  the  coasting  trade  are  also 
constructed  here.  It  carries  on  an  active  trade  with  Malta 
and  Sicily  in  oil,  esparto  grass,  sponges  from  the  adjacent 
islands  of  Eerkenah,  carUla,  wood,  and  barley ;  fruit  and 
v^etables  are  grown  in  the  surrounding  district.  Oucum- 
bers,  locally  called  *'  sfakous,"  are  said  to  give  the  name  to 
the  town.  Bain  falls  only  in  winter,  and  the  heat  is  tem- 
pered by  a  sea  breeze  throughout  the  day.  The  popiQation 
of  the  town  is  about  6,000  mhabitants. 

Khabs  or  Eabes  is  a  town  said  to  be  of  considerable  size, 
situated  a  little  within  the  coast  upon  the  river  or  Wady 
Bif ;  there  are  a  good  many  surrounding  villages,  and  an 
active  trade  is  carried  on  with  Tunis,  &c.  A  principal 
article  of  commerce  is  the  red  dye,  called  hennah  (Lawsonia 
inemds),  the  plant  from  which  it  is  procured  being  ex- 
tensively cultivated  in  the  neighbourhood.  The  town  is 
defended  by  a  well-built  fort  or  tower.  The  port,  which 
has  not  more  than  three  or  four  feet  of  water,  is  formed  by 
the  mouth  of  a  small  stream  running  through  the  village  of 
Jara. 

On  the  Appbarances  op  the  Electbic  Arc  in  the 
Vapour  op  the  Sulphuret  op  Carbon. — By  MM.  Jamin 
and  O.  Maneuvrier. — We  made  known  to  the  Academy  in  the 
session  of  June  19th  the  modifications  which  the  electric 
arc  undergoes  in  the  pneumatic  vacuum  when  it  is  produced 
by  a  Gramme  machine  with  high-tension  alternating 
currents.  We  have  found  that  the  phenomena  are  modifiea 
if  gases  or  vapours  are  introduced  into  the  glass  in  which 
the  experiment  is  made.  These  phenomena  are  very  re- 
markable in  the  vapour  of  sulphuret  of  carbon. 

The  burner  used  in  these  experiments  is  formed  of  two 
vertical  parallel  carbons  fixed  at  their  base;  the  upper 
extremities,  which  are  opposed  to  each  other,  can  be  brought 
into  contact  or  separated  by  a  simple  mechanism.  The 
appantus  is  placed  under  a  large  bell  of  the  pneumatic 
machine,  and  is  exhausted  as  completely  as  possible.  Under 
snch  circumstances  the  arc  is  not  formed,  but  in  its  place 
there  appear  the  lights  of  a  Geissler  tube.  On  introducing 
into  the  bell  a  few  drops  of  sulphuret  of  carbon,  so  as  to 
obtain  an  increased  pressure  of  0*05  to  0*06  metre,  we  see 
the  arc  enkindled  between  the  points,  and  remain  burning 
when  th^  are  withdrawn  from  each  other. 

At  this  moment  there  is,  as  it  were,  an  explosion  of  light 
80  bright  as  to  be  insupportable,  and  incomparably  superior 
to  the  ordinary  lustre  of  the  arc.  On  examining  it  through 
darkened  glasses,  we  see  a  brilliant  arc  of  0*05  to  0*06  metre 
in  height,  resembling  a  horse-shoe,  or  a  capital  Omega. 
The  two  extremities  are  at  the  two  points  of  the  carbon,  and 
there  is  besides  a  long  flame,  like  that  of  a  ftimace,  which 
plim  over  the  arc,  escapes  from  it,  and  ascends  vertically. 

The  points  of  the  two  carbons  appear  red  and  very 
brQliant,  but  the  arc  is  of  a  pale  green,  and  as  its  light 
overpowers  that  of  the  carbons,  all  the  room  is  illuminated 
with  this  tint.  The  splendour  increases  so  as  to  become 
intolerable  as  the  tension  of  the  vapour  increases,  but  as  the 
resistance  of  the  vapour  increases  at  the  same  time,  the 
arc  is  often  extinguished,  and  requires  to  be  re-kindled 
every  moment,  by  bringing  the  carbons  in  contact. 

On  examination  with  the  spectroscope,  this  light  presents 
an  the  rays  of  the  carburetted  gases  in  combustion,  but 
more  complete  and  better  defined.  The  spectrum  is  very 
disoontinuons.  At  its  red  extremity  is  a  striped  spot; 
first  a  very  bright  line  followed  by  several  others,  more 
dender  and  dose  together,  then  a  broader  line  which  repeats 
the  former,  and  which  is  also  followed  by  fine  rays  ;  these 


appearances  are  repeated  as  we  proceed  towards  the  orange, 
but  becoming  fainter  until  they  disappear.  After  a  d^k 
interval  the  same  appearances  are  repeated  in  the  yellow, 
and  in  the  beginning  of  the  green ;  then  follows  another 
dark  interval,  succeeded  by  a  repetition  of  the  same  effects 
in  the  green,  and  finally  in  the  violet. 

To  sum  up,  the  spectrum  is  composed  of  four  striped 
portions  in  the  red,  the  yellow,  the  green,  and  the  violet,  so 
identical  that,  save  for  the  colour,  they  might  be  taken  for 
the  same  pattern  transported  from  the  red  towards  the  violet. 
It  is  very  probable  that  they  obey  one  and  the  same  har- 
monious law  which  remains  to  be  discovered. 

Of  these  four  re^ons  the  green  is  much  the  most  luminous, 
and  gives  the  special  tint  to  the  arc,  and  colours  all  objects 
green. 

Whilst  these  appearances  are  manifested  a  chemical  action 
is  produced.  If  air  remains  in  the  bell,  and  if  the  apparatus 
is  not  well  closed,  the  sulphuret  of  carbon  bums  imperfectlv ; 
a  cloud  of  sulphur  fills  the  bell,  and  is  deposited  on  the 
sides,  whilst  the  carbon  bums  alone.  If  the  air  has  been 
well  exhausted,  these  clouds  are  not  formed,  but  a  brown 
deposit  is  fixed  upon  the  sides,  becomes  black,  adheres  to  the 
glass  and  dims  it.  This  deposit  is  volatile,  and  has  an  odour 
resembling  that  of  sulphur. 

It  is  evidently  a  compound  of  carbon  and  sulphur,  perhaps 
a  proto-sulphuret  corresponding  to  carbonic  oxide,  perhaps 
an  isomenc  modification  of  the  ordinary  sulphuret.  We 
see,  indeed,  no  deposit  either  of  sulphur  or  carbon,  and  the 

?encils  of  the  burner  have  neither  lost  nor  gained  anyiMng. 
t  is  probable  that  the  sulphuret  of  carbon  is  dlBSOciated, 
the  sulphur  volatilised,  the  carbon  diffused  in  vapour  in  the 
arc,  and  that  this  carbon  and  sulphur  recombine  in  the 
flame  to  reconstitute  a  compound  unaer  difierent  conditions : 
but  this  is  mere  conjecture  not  vet  analytically  demonstrated. 
This  en)eriment  is  remarkable  for  the  extraordinary 
quantity  of  light  produced,  for  the  magnitude  of  the  arc,  for 
its  colour,  the  character  of  its  spectrum,  and  the  chemical 
reactions  which  take  rise.  It  will  not  probably  be  available 
for  lighting  on  account  of  its  colour,  except  for  lighthouses, 
or  for  signals  to  a  distance. — Comptes  Rmdus. 

NEW  COMPANY  REGISTERED. 
Standard  Time  and  Tblbphonb  Coiipany  (Limited). — 
Capital  £100,000,  in  £1  shares.  Objects :  To  acquire  and 
work  inventions  having  reference  to  the  transmission  and 
regulation  of  time  or  timekeepers  by  electricity  or  other- 
wise, and  for  the  accumulation  and  dispersion  of  electric 
currents  ;  also  to  carry  on  the  usual  business  of  a  telephone 
company,  and  to  manufacture  electric,  magnetic,  and  pneu- 
matic appliances  of  all  kinds.  Signatories  (with  five  shares 
each) :  r.  J.  Morrison,  St.  Albans  ;  E.  Ray,  6,  Percy  Street, 
Bedford  Square  ;  E.  A.  Baoot,  35,  Oakfield  Road,  Clapton  ; 
R.  W.  Cole,  168,  Hemingford  Road,  N. ;  P.  Bigg,  89a, 
Threadneedle  Street ;  J.  Usher,  25,  Bamsbury  Park  ;  E.  S. 
Parker,  75,  Comhill.  The  signatories  are  to  appoint  the 
first  ^directors  and  determine  their  remuneration.  Qualifica- 
tion,' 1,000  shares.  Registered  26th  of  July,  by  Newman 
and  Co.,  75,  Cornhill. 


NEW  PATENTS— 1882. 


493.  "  Preparation  and  manufacture  of  asbestos  as  an  itiBiilating 
material  for  deotrioal  apparatus  and  for  other  purposes."  C.  J. 
Aluobt.    Dated  Fehnuaj  1. 

3657.  <*  Telephonic  appUanoes."  J.  Munbo  and  B.  Wabwiok. 
Dated  July  27. 

3670.    **  Electric  arc  lamps."    F.  M.  Nbwtoic.    Dated  July  27. 

3676.     **  Electric  lamps."    J.  G.  Lobeadt.    Dated  July  27. 

367«. 

apparatu 
Dated  July  27. 

3582.  *'  Improved  means  of  regulatuiff  electric  currents  and  elec- 
tromotiye  foroa  and  apparatus  thezoof.  L.  Cakpbbll.  Dated 
July  28. 

3683.  *' Electric  lamps  and  machinery  and  apparatus  connected 
therewith  for  obtaining  and  transmitting  power."  W.  T.  Hsztlbt. 
Dated  July  28. 

8691.  *<  Electric  producer  and  power  machines."  J.  Ixbat.  Dated 
July  28. 

3692.    *<  Secondary  batteries."    F.  J.  Bolton.    Dated  July  28. 

3696.  <<  Electric  telegraph  and  apparatus  enq>loyed  therein  or 
connected  therewith."  J.  H.  Jokxtson.  (Communicated  by  E. 
Estienne.)    Dated  July  29. 


<<Improyementsin  distributing  and  measuringelectrioity 
and  in  apparatus  to  be  employed  for  those  purposes. "    J .  HopsnraoN. 
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3616.    **  Generating  electricity."    J.  E.(?)Rooeb8.    Dated  July  31. 

3619.  "Facilitating  electric  lighting.'*  J.  Vkmty.  Dated 
July  31. 

3055.     **  Electric  lamps."    O.  G.  Peitcham).    Dated  August  1. 

3661.  ''Apparatus  or  appliances  for  use  in  telephonic  circuits." 
J.  W.  Fletcheb.    Dated  August  2. 

3665.  **Ck)n8truction  of  the  plates  of  secondary  or  electrical 
storage  batteries."  T.  Cuttbiss.  (Partly  communicated  by  C. 
Cuttriss.)    Dated  August  2. 

3666.  **  Improvements  in  wires  or  conductors  for  electrical  pur- 
poses, and  in  the  insulation  thereof,  and  in  means  or  apparatus  and 
materials  employed  therein."  P.  R.  db  F.  d'Humy.  Dated 
Aiigust  2. 

3681.  "Apparatus  used  for  facilitating  telephonic  communica- 
tion."   J.  Cowan.    Dated  August  2. 

3685.  "Dynamo-electric  machines."  W.  R.  Lake.  (Communi- 
cated by  H.  C.  Sample  and  F.  Rabb.)    Dated  August  2. 

3689.  "Apparatus  for  regulating  the  transmission  of  electrical 
energy  and  the  speed  of  steam-en^nes  and  other  motors  for  electric 
lighting  and  other  purposes."  w".  R.  Lake.  (Communicated  by 
M.  Leyy.)    Dated  August  2. 

3691.  "  Improvements  in  the  construction  of  channels  or  courses 
of  suitable  form  and  materials  through  which  wires  to  be  used  for 
electrical,  magnetic,  teleg^raphic,  and  telephonic  purposes  may  be 
passed,  securod  and  protected,  and  also  when  needed  for  insulating 
such  wires  and  for  other  useful  purposes."  G.  H.  Eowabds.  Dated 
August  2. 


CITY  NOTES. 


Old  Bboad  Stbskt. 


THE  ANGLO-AMERICAN  BRUSH  ELECTRIC 
LIGHT  CORPORATION  (LIMITED). 

Oir  Thursday  an  extraordinary  general  meeting  of  the  shareholders 
of  this  company  was  held  at  the  City  Terminus  Hotel,  Cannon 
Street,  under  the  presidency  of  Sir  Henry  Tyler,  M.P. 

The  secretary,  Mr.  W.  J.  Cordner,  having  read  the  notice  oonven- 
ing  the  meeting, 

The  Chairman  said :  Gentlemen,  as  you  have  seen  from  the  notice, 
our  only  business  to-day  is  to  confirm  the  resolution  passed  on  the 
18th  July.  The  meeting  is,  therefore,  called  in  accordimce  with  the 
51st  clause  of  the  Companies'  Act,  1862.  In  accordance  with  that 
we  have  summoned  you  within  a  month,  and  also  within  more  than 
fourteen  days  from  the  last  meeting,  to  ask  you  to  confirm  the  resolu- 
tion which  you  passed  on  the  1 8th  July.  I  do  not  think,  as  I  stated  fully 
on  that  occasion  the  object  of  the  resolution— I  do  no^  think  I  need 
detain  you  on  the  present  occasion  at  any  great  length.  It  is  simply 
to  enable  us  to  distribute  amongst  you  the  sum  of  £245,000,  which 
we  hold  at  our  disposal,  and  for  wmch  we  have  had  warrants  pre- 
pared, so  as  to  be  able  to  furnish  you  with  the  very  satisfactory  in- 
terim dividend  of  100  per  cent,  upon  all  you  have  subscribed  ux>on 
this  undertaking.  I  beg  to  move  this  resolution:  "That  the  85th 
of  the  Articles  of  Association  be  repealed,"  and  that  in  lieu  there- 
of the  following  be  henceforth  adopted  as  the  85th  Article : — "  The 
directors  may  from  time  to  time,  on  their  own  authority,  pay  to  the 
members,  in  proportion  to  the  amounts  paid  up  or  credited  as  paid 
up,  on  shares  held  by  them  respectively,  such  bonus  and  such  interim 
dividend  as,  in  the  judgment  of  the  directors,  the  position  of  the 
corporation  justifies." 

Mr.  Scudamore  Sellon :  I  will  second  that. 

Mr.  Hunmond  said  before  the  chairman  put  that  to  the  meeting 
he  should  like  to  say  one  word.  Of  course  the  resolution  deals  with  the 
distribution  of  dividends,  and  those  who  hold  shares  in  the  company 
were  glad  to  hear  that  100  per  cent,  v^as  being  declared  in  that  way ; 
but  it  did  not  quite  rest  there.  When  shareholders  received  a  dividend 
they  were  glad  to  have  an  idea  of  how  the  dividend  was  being  earned 
(hear,  hear).  He  thought  it  was  well  within  the  province  of  the 
meeting  just  to  ask  the  directors,  through  the  chairman  of  the  com- 
pany, to  give  a  slight  hint  to  the  shareholders  in  that  respect.  He 
thought  it  desirable  for  more  than  one  reason.  They  were  told  outside 
that  this  company,  with  which,  as  some  of  you  know,  I  am  vitally 
connected 

The  Chairman :  I  think  you  are  also  eng^aged  in  another  company  P 

Mr.  Hammond  replied  mat  he  had  b^n  careful  to  put  it  that  "he 
was  vitally  interested  in  that  present  company.  The  policy  of  the 
Brush  system  had  been  to  cover  the  whole  of  £higland  with  sub-com- 
panies, working  enthusiastically  in  various  parts  of  the  coimtry. 
When  first  he  had  the  pleasure  of  being  connected  with  this  company 
the  Brush  system  was  not  so  widely  known  in  England  as  at  the 
present  time.  He  did  claim,  in  spite  of  the  call  to  order  by  the 
chairman,  t^t  he  was  vitally  interested  in  this  company.  The 
Brush  machine  had  been  placed  by  him  in  a  place  where  it 
was  before  unknown,  and  he  was  daily  engaged  in  pressing 
forward  the  fortunes  of  the  Brush  system.  The  share- 
holders would  see,  and  those  outside  that  room,  outside  that 
company,  would  see  that  there  are  those  who  ignorantly  assume 
that  no  profits  were  being  made  by  the  company  in  their  manu- 
facturers^ branch.  They  were  told  that  the  demaration  of  a  100  per 
cent,  was  simply  made  by  selling  sub-concessions.  The  policy  of 
sub-concessions  had  been  held  up  to  ridicule.  They  were  told  most 
distinctly  that  the  company  was  losing  money  in  its  manufacturing 
branch.  Therefore,  although  the  shareholders  were  glad  to  receive 
100  per  cent.,  or  a  bonus,  or  whatever  it  was  called,  he  thought  t^ey 
were  entitled  to  have  a  hint  as  to  whether  the  12}  per  cent,  declared 


beforehand  in  the  working  branch  would  not  become  a  mere 
bagatelle  compared  with  the  amount  likely  to  be  declared,  which  wa& 
at  the  present  time  being  earned  in  that  direction.  There  were  out- 
siders who  were  constantly  assuring  the  public  that  the  whole  thing 
was  a  sham.  He  was  personally  passing  on  orders  to  the  company. 
He  thought  they  had  yesterday  the  invoice  of  five  forty-lignten, 
a  machine  whion  had  not  been  touched  previously  by  any  other 
company.  While  he  was  personally  passing  on  those  oraers,  he  felt 
that  all  the  sub-companies  were  doing  the  same,  he  thought  thei^ 
would  be  no  objection  on  the  part  of  the  board  to  say  a  word  to  the 
shareholders  and  to  those  who  are  interested  in  the  Bnish  system  that 
the  company  is  in  a  solid  position,  irrespective  of  the  money  earned 
out  of  those  concessions,  and  which  they  might  make  in  the  f  atore, 
and  that  behind  all  this  business  there  is  a  question  of  giringnot 
only  100  per  cent,  to-day  but  another  to-morrow  (applaus^ 

Mr.  Baker  said  he  endorsed  the  remarks  made  by  Mr.  Hammond, 
and  he  should  like  to  ask  if  the  chairman  could  conveniently  eiT& 
them  some  idea  of  the  large  amount  of  concessions  which  would  be 
retained  because,  of  course,  they  were  receiving  a  very  fine  bonus  or 
dividend,  and  there  might  be  good  things  to  come  by  the  end  of  the 
year  or  this  time  next  year.  If  it  were  convenient  he  should  like 
to  have  some  idea  of  the  amount.  They  had  to  supply  them  with 
the  future  of  the  company. 

The  Chairman  replied  that  he  did  not  know  that  the  remarks  made 
had  been  strictly  in  order.  The  proposition  he  had  made  was  a  veiy 
simple  one:  that  the  articles  of  association  should  be  altered  for 
a  particular  purpose.  At  the  same  time  he  was  always  ready  to  go 
out  of  his  way,  though  if  transgressing  the  rules  of  order 
on  occasions  when  it  was  desirable  to  do  so,  to  legitimately^  gite 
information  to  shareholders.  As  to  Mr.  Hammond*8  remarks,  it  was. 
true  that  they  had  formed  a  great  number  of  sub-companies,  and 
they  did  so  with  this  idea :  We  said  to  ourselves,  the  introduction  of 
this  system  of  electric  lighting,  or  any  other  system,  oVer  the  United 
Kingdom,  but  also  over  a  great  number  of  foreign  countries,  ia  a 
gfigantic  business.  It  is  not  a  business  that  such  a  limited  capital  aa 
we  possess  can  possibly  undertake ;  and  therefore,  in  order  that  this 
business  may  be  properly  transacted,  it  is  desirable  for  us  to  engage 
other  companies  with  us  in  this  great  work,  and  in  order  to  do  that  we 
will,  at  a  reasonable  price,  sell  concessions  to  different  parts  of  the 
United  Kingdom,  and  sell  our  patents  to  those  foreign  countries 
where  we  have  patente.  We  may  as  well  induce  a  great  number  of 
people  to  come  to  work  with  us  in  torming  the  business ;  we  will  do  our 
part  in  manufacturing  the  apparatus,  while  they  do  their  part  in 
making  installations  and  applying  the  apparatus.  Well,  unfortun- 
ately, instead  of  the  business  being  conducted  in  an  entirely  reasonahle 
manner,  as  they  hoped  when  they  started,  they  had  found  it  had  led 
to  a  considerable  amoimt  of  speculation ;  and  that  whereas  they  soli 
at  reasonable  prices  when  they  started — and  he  might  say  that  Mi. 
Hammond  had  been  instrumental  in  seUing  those  concessions  and  in 
working  the  business — ^they  found  people  came  crowding  upon  them 
and  buying  those  concessions,  and  that  enhanced  their  values ;  and 
complamte  were  made  between  one  and  another  that  they  could  not 
get  all  they  wanted  ;  and  not  only  so,  but  people  to  whom  they  sold, 
with  the  only  object  of  starting  in  different  districte,  beg^  to  sell 
Bub-ooncessions,  till  they  saw  less  of  the  Ughting  work  done  and 
more  of  the  sale  of  sub-concessions  than  they  could  wish.  That  he 
took  to  be  a  rather  unhealthy  state  of  things.  And  not  only  so,  but 
the  value  of  their  shares  ran  up  to  a  very  high  price  indeed ;  there 
was  a  sort  of  mania  for  bupng  these  things.  The  board  thou^t 
that  a  disadvantageous  busmess.  They  hoped  to  see  it  reasonaHy 
conducted.  However,  they  must  tale  tningfs  as  they  were. 
He  was  very  happy  to  inform  them,  as  far  as  he  could, 
their  position.  The  shareholders  knew  they,  the  board,  od^ 
made  up  their  accounts  once  a  year.  They  had  now  no  annual 
balance-sheet  to  lay  before  them  on  that  occasion.  When 
Mr.  Hammond  said  that  people,  ignorantly  assuming  certain  things, 
considered  tiie  whole  thmg  a  sham,  and  wanted  to  know  wh^ 
their  dividends  came  from,  he  could  only  say  that  those  on  that  side 
of  the  table  could  only  smile  at  such  an  expression.  They  would  he 
glad  to  show  their  works,  and  be  happy  to  show  them  to  any  share- 
holder who  wished  to  look  over  them.  There  was  a  y&ry  laige 
amount  of  work  being  performed  in  manufacturing  apparatus.  The 
company  had  no  less  tnan  800  men  employed  in  the  business.  In 
fact,  their  manufacturing  profits  for  the  last  six  months  had  been 
£30,000  (hear,  hear),  "^^ether  that  was  the  worst  or  the  best  half 
he  was  not  going  to  prophesy.  When  Mr.  Baker  got  up  and  asked 
what  would  be  t£e  profite  of  the  next  half-year,  he  thought  it  was  a 
little  more  than  he  could  tell. 

Mr.  Baker  remarked  that  he  did  not  ask  what  amount  they  were 
about  to  receive,  but  what  they  had  received  for  the  sale  m  suh- 
concessions. 

The  Chairman  added  that  ho  did  not  think  on  that  occasion  that 
he  ought  to  answer  that  any  further  than  at  the  last  meeting.  On 
reviewing  their  balance-sheet,  they  determined  to  divide  the  amount 
of  £245,000  ;  and  in  order  to  protect  themselves  they  had  taken  care 
that  there  should  be  a  considerable  margfin  in  hand,  and,  under  aU 
the  circumstances,  that  was  the  amount  the  board  now  dirided 
amongst  the  shareholders.  As  to  g^ing  further  into  the  question  of 
what  amounte  were  in  hand  at  the  end  of  the  half-year,  and  what 
amounto  were  likely  to  be  earned,  he  could  not  go  into  that  question 
at  all. 

Mr.  Wood  asked  if  the  first  or  second  six  months  of  the  year  were- 
the  most  productive  P  . 

The  Chairman  said  that  that  was  prophecy  again.  He  ^»lJ*f^ 
that  the  second  half  of  last  year  had  been  most  productive,  but  that 
did  not  prove  anything  regarding  this  year.  It  would  dep^id  on  the 
orders  received,  and  iSie  consequent  profite. 

Mr.  Wood  said  that  he  should  be  glad  if  the  board  could  hsTe 
taken  the  bona  Jid$  shareholders  more  into  their  confidence,  and  so 
endeavoured  to  dispel  some  of  those  rumours  regarding  the  oompaay* 
He  was  sorry  to  see  that  their  stock  had  been  made  the  subject  of 
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specnlation  on  the  Stook  Ezohange,  and  that  tended  very  much  to 
undermine  the  oonfidenoe  of  the  bonajide  holders.  If  they  oould  be 
taken  more  into  their  confidence  it  would  be  more  agreeable  to  those 
who  were  not  speculators  but  shareholders. 

The  Chairman  said  that  they  were  taken  entirely  into  their  confi. 
denoe.  As  to  their  shares  being  the  subject  of  speculation,  re^y 
the  directors  had  nothing  to  do  with  that ;  and  in  everything  that  he 
had  said  he  had  tried  to  stop  that  speculation.  It  was  very  much  to 
their  disadvantage  that  that  should  go  on,  and  it  was  the  fault  of  the 
gentlemen  who  chose  to  speculate  and  thus  run  their  shares  up  to 
what  he  thought  too  high  a  price.  It  was  not  for  them  either  to 
sustain  or  depreciate  the  stodc.  They  had  nothing  to  do  with  it,  and 
did  not  want  anything  to  do  with  it.  He  had  been  the  more  guarded 
on  this  occasion  because  of  the  mania  for  speculation,  and  he  would 
not  say  either  one  way  or  another  one  word  that  would  h^p  that 
speculation  either  to  put  up  or  put  down  the  Talue  of  the  stock. 
That  was  the  reason  why  he  had  determined  to  be  so  gfuarded  in  what 
he  said.  If  Mr.  Wood  oould  suggest  any  figures  that  might  be  given 
that  would  be  of  any  use  with  regard  to  tiieir  past  history  he  should 
be  glad  to  supply  them ;  but  as  to  what  might  happen  in  the  future 
he  must  dedme  to  speculate. 

A  shareholder  asked  whether  the  ^^reater  portion  of  the  money 
which  it  had  been  stated  they  had  received  for  concessions  was  repre- 
sented by  cash,  or  whether  it  was  made  up  of  paid  up  shu^s  with 
the  subsidiary  companies. 

The  Chairman  said  that  was  a  perfectly  legitimate  question,  and  he 
had  no  hesitation  in  saying  that  tnev  held  a  large  proportion  in  paid 
up  shares  of  the  subsidiary  compames  which  they  had  taken  instead 
of  cash,  and  which  they  were  obliged  to  take  in  many  cases. 

The  resolution  was  then  put  to  the  meeting,  and  unanimously 
adopted. 

On  the  motion  of  Mr.  Henry  Maudsley,  a  vote  of  thanks  to  the 
chairman  was  oamed  by  acclamation. 

The  Chairman  briefly  responded,  and  the  prooeedings  tenninated. 


EASTERN  TELEGRAPH  COMPANY  (LIMITED). 

Ov  Thunday  last  an  eztraordinanr  general  meeting  in  connection 
with  the  alM>ve  company  was  held  at  the  offices  of  the  company, 
66,  Old  Broad  Street,  Mr.  John  Pender,  M.P.,  presiding,  for  the 
purpose  of  confirming  a  special  resolution,  which  was  pas^d  unani- 
mously at  a  general  meeting  held  on  the  13th  ultimo. 

The  Secretary,  Mr.  George  Draper,  having  read  the  notice  con- 
vening  the  meetmg. 

The  Chairman  said :  G^tlemen,  as  you  are  aware  this  is  a  special 
meeting  for  a  special  purpose ;  and  that  is  to  move  the  confirmation 
of  the  resolution  which  was  passed  at  the  previous  general  meeting  of 
the  oomxMLuy.  I  shall  ther^ore  call  upon  tiie  secretary  to  read  uiat 
resolution. 

The  Secretary  accordingly  read  the  resolution,  which  was  as 
follows : — 

Resolved— A.  That  the  board  of  directors  be,  and  are  hereby 
authorised  from  time  to  time  to  create  and  issue  mortgage  debenture 
stock  of  the  company  to  an  amount  not  exceeding  one-third  of  the 
share  capital  of  the  company  for  the  time  being  issued  and  paid  up, 
upon  the  terms  that  the  aggregate  amount  of  the  said  stock  for  the 
time  being  in  issue,  and  the  interest  thereon  shall  rank  pari  pasiu  as 
a  first  charge  on  the  undertaking  and  revenue  of  the  company,  the 
stock  to  be  issued  at  such  times,  in  such  amounts,  and  on  such  terms 
and  conditions  as  the  board  shall  from  time  to  time  determine,  for 
the  purpose  of  redeeming  by  exchange  or  otherwise  the  outstanding 
debentiues  of  the  company,  and  any  other  purpose  to  which  oapitiu 
of  the  company  may  be  lawfully  appUcable. 

B.  That  the  board  be,  and  are  hereby  authorised  to  make  such 
provision  as  they  think  fit  for  the  registration  and  transfer  of  mort- 
gage debenture  stock,  and  for  the  delivery  of  certificates  thereof,  and 
for  the  issue  of  stock  warrants  to  bearer  transferable  by  delivery, 
and  of  interest  coupons  attached  to  such  certificates  and  warrants  or 
otherwise,  and  for  the  conversion  of  warrants  to  bearer  into  regis- 
tered stock  and  of  registered  stock  into  warrants  to  bearer,  and 
generally  as  to  the  form  and  incidents  of  aU  documents  relating  to 
Vie  said  stock,  but  so  that  no  such  provision  be  inconsistent  with 
paragraph  a  of  this  resolution. 

o.  That  the  board  be,  and  are  hereby  authorised  from  time  to  time 
to  purchase  in  the  market,  and  hold  and  deal  with  any  amounts  of 
fliuch  mortgage  debenture  stock  for  the  puiposes  of  any  reserve  fund 
or  investment  of  the  company,  and,  with  the  sanction  of  a  general 
meeting,  to  apply  other  moneys  of  the  company  to  ^e  purchase  in 
the  market  of  any  such  stock  for  cancellation,  and,  with  the  like 
sanction,  af  terwsjds  to  re-issue  mortgage  debenture  stock  in  lieu  of 
an  or  any  of  the  said  stock  so  canoefieo,  provided  always  that  the 
amount  of  mortgage  debenture  stock  issued  and  outstandinar  shall 
never  exoeed  the  limit  prescribed  by  paragraph  a  of  this  res<uution. 

The  Chairman  :  You  nave  heard  the  resolution  read ;  I  beg  to  move 
that  the  same  be,  and  hereby  is  confirmed. 

The  Marquis  of  Tweeddale  seconded  tiie  motion,  which  was  put  to 
the  meeting  and  unanimously  adopted. 

The  Chairman :  That  is  all  the  business  of  the  day,  and  we  have 
now  to  act  upon  the  resolution,  and  I  hope  that  we  sh&U  be  able  to 
turn  it  to  good  account. 

On  the  motion  of  Mr.  Griffiths,  seconded  by  Mr.  WeUs,  a  vote  of 
thanks  to  the  chairman  was  passed  unanimously,  to  which  the 
Chairman  having  responded,  the  proceedings  terminated. 


THB   RAILWAY  AND   ELECTRIC  APPLIANCES 
COMPANY  (LIMITED). 

Om  FHday,  the  26th  ultimo,  under  the  presidency  of  Mr.  Wm.  Alex. 
Smith,  of  Glasgow;  the  statutory  meetmg  of  this  oompany  was  held 
at  Obumon  Street  Hotel. 


The  Secretary,  Mr.  Wm.  Skinner,  having  read  the  notice  convening 
the  meeting. 

The  Clmrman  said :  Crcntlemen,  I  have  to  express  the  regfrets  of 
our  noble  chairman,  the  Duke  of  Manchester,  who  is  unable  to  preside 
to-day  owing  to  another  very  pressing  engagement.  He  expressed 
his  regret  at  the  board  meeting  this  morning,  but  hopes  to  have  the 
pleasure  of  meeting  you  on  a  future  occasion.  Gtenuemen,  you  are 
probably  aware  that  this  is  what  is  called  a  statutory  meeting,  that  it 
IS  a  meeting  which  must  be  called  within  four  months  of  me  regis- 
tration of  the  company,  in  conformity  with  the  Act  of  Parliament. 
Of  course,  you  are  probably  aware  that  although  our  company  was 
registered  four  months  ago  we  have  not  been  in  possession  of  our  pro- 
perty until  the  last  six  or  eight  weeks,  so  that  really  the  directors  have 
only  to  report  upon  what  has  been  done  during  a  very  limited  period.  I 
have  to  mention  that  two  of  our  directors  have  lately  visited  Glasgow 
and  inspected  the  works  acquired  by  this  company.  You  are  awaze 
that  the  works  were  situate  in  two  mfferent  parts  of  Glasgow.  The 
principal  works  which  have  become  the  property  of  this  oanmany 
were  utuated  two  miles  to  the  south  side  of  tne  eity ;  the  telepWie 
apparatus  and  smaller  electrical  appliances  manufactory  was  situate 
inside  the  city,  thus  necessitating  veir  much  waste  at  time  in  the 
transfer  of  goods  from  one  of  the  works  to  another.  The  result  of 
this  is  that  it  has  been  deemed  expedient  that  the  work  should  be 
concentrated  under  one  roof,  and  thereby  effect  a  very  considerable 
saving.  We  have  ample  room  for  the  extension  of  our  works  at  Pol- 
madie.  Flans  have  been  prepared  and  approved  by  ihe  board  whereby 
the  object  we  now  desire  will  have  been  obtained.  In  the  meantime 
we  have  devoted  our  energies  principally  to  consolidating  the  work 
we  have  in  hand,  setting  up  patterns  for  woik  we  know  we  shall 
obtain,  and  genendly  organising  the  works,  which  will  undoubtedly 
lead  us  to  resulte  which  will  enable  us  to  have  a  profiteble  invest- 
ment for  our  money.  Some  time  ago  we  received  authority  from  & 
commission  of  engineers  appointed  to  inquire  into  electric  lighting  to 
send  appliances  to  Chathun.  This  was  done  the  week  before  last. 
Reporto  concerning  the  Maxim  lamp  are  satisfactory  to  a  degree. 
It  is  quite  true  that  the  Maxim  lamp  requires  more  power 
to  drive  it ;  but,  on  the  other  hand,  it  has  advantages  which  will 
show  it  to  be  one  of  the  best,  if  not  the  best  incandescent  lamp  before 
the  public.  In  the  first  place  it  is  not  so  liable  to  break  as  other 
lamps.  Two  sessions  ago  the  Glasgow  Art  Union  asked  us  to  fit 
up  tneir  galleriee  with  dectric  lights,  and  after  a  series  of  experi- 
mento,  which  lasted  over  several  months,  we  finally  fixed  upon 
the  MaxiTn  lamp  as  the  best  for  the  purpose;  and  the  art 
g^alleries  have  been  lighted  by  the  Maxim  lamp  with  perfect 
satisfaction  to  every  one.  During  the  last  two  sessions  we  have  been 
able  to  replace  264  gas  jeto  with  60  Maxim  lamps,  with  the  result 
that  they  not  only  got  a  better  light,  but  a  perfectly  cool 
atmosphere  even  when  the  room  was  crowded,  and  the  colours 
came  out  by  electric  light  as  they  do  by  daylight.  Now,  the 
importance  of  that  fact  is  almost  sufiScient,  to  those  who  have 
really  thought  the  matter  out,  to  convince  any  one  that,  be 
it  this  year  or  be  it  next  year,  electric  lighting  must  take  the  place 
of  gas.  I  care  not  how  much  vou  may  improve  the  burners— and 
thCTe  have  been  vast  strides  made  in  that  direction  when  they  have 
been  compelled  to  do  it — but  the  fact  remains  that  the  light  from 
the  gas  does  change  colours,  and  does  prevent  many  people  from 
distinguishing  different  shades.  But  this  is  not  where  it  enos.  Gku 
consumes  the  very  life-giving  property  of  the  air — oxygen.  When  I 
tell  you — ^which  you  would  hardly  believe — ^that  the  small  gas 
burners  consume  as  much  oxygen  as  five  men  can  consume,  you  can 
calculate  how  it  vitiates  the  atmosphere  when  ten  burners  are  going 
at  a  time  in  a  drawing-room.  My  opinion  is  that  the  lamp  we  have 
acquired  is  one  of  the  best,  if  not  the  best,  yet  brought  before 
the  public.  I  look  forward  to  the  time  with  a  little  patience  and 
energy  when  there  will  be  a  vast  field  for  the  development  of 
this  mcandescent  light,  eraecially  among^  ships.  I  have  the 
authority  for  saying  this  of  Mr.  Bums,  one  of  the  largest  ship- 
owners m  the  world,  who  says  he  does  not  expect  to  fit  out  another 
vessel  without  the  electric  light.  This  is  only  one  of  the  many  ship- 
owners who  have  expressed  their  opinion.  When  we  are  in  a  posi- 
tion to  conclude  these  orders,  we  may  obtain  a  large  share  of 
the  orders  which  Mr.  Bums  has  to  gi'^e.  Another  most  valuable- 
asset  of  our  company  is  the  Williams's  Railway  patente. 
They,  to  a  certain  extent,  change  the  system  of  working 
railways  in  this  country.  They  £>  away  entirely  with  what 
is  called  the  v  crossings.  They  avoid  all  breaks  in  the  main 
line  of  railway,  and  prevent  many  accidents,  such  as  from  the  tire 
goin^  the  wrong  side  of  the  point.  They  enable  you  to  put  down  & 
crossmg^  at  any  part  of  the  line  you  lixe  without  interfering  with 
the  main  line ;  but  that  is  not  the  only  advantage  they  have. 
The  present  system  of  crossing  takes  a  gang  of  men  some- 
thing like  eight  hours  to  fit  in.  That  is,  I  mean,  if  any  defect  is 
discovered  b^ore  an  accident,  and  has  to  be  adjusted,  it  takes  that 
time  to  fit  in.  During  that  time  the  main  line  tniffio  is  inten-upted ; 
whereas  by  the  cross  over  S3rstem,  which  belongs  to  us,  you  can  very 
easily  fit  up  a  crossing  in  half-an-hour  without  interfering  with  the 
main  line.  Why  has  not  this  system  been  adopted  more  largely  P 
It  was  four  or  five  years  before  Sir  Henry  Bessemer  got  steel  rails- 
adopted,  and  further,  I  may  say,  that  the  largest  and  most  powerful 
railway  has  not  yet  adopted  what  has  been  practically  admitted  to 
be  the  only  safe  brake — the  Westinghouse  brake,  llie  WilUam'a 
Bvetem  is  adopted  on  ten  miles  of  line  between  Glasgow  and  Wemyss 
Bay.  The  Government  inspector  has  inspected  that  line  and  reported 
very  favourably  on  it.  I  have  therefore,  gentlemen,  very  little  doubt 
in  my  own  mind  that  with  energy  and  pushing  this  matter,  and  by 
not  being  afraid  to  spend  a  certain  sum  of  money  in  laying  down 
experimental  cross  overs,  and  in  demonstrating  to  the  railway 
officials  the  advantage  of  these  lines,  we  shall  revolutionise  the  pre- 
sent Bjrstepi  of  railways.  With  these  words  I  would  ask  you,  gentle- 
men, to  approve  of  the  general  action  of  the  directors  up  totms.  If 
any  gentleman  has  any  question  to  ask  Ishouldbe  glad  to  answer  him. 
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Mr.  J.  B.  Hanulton  (an  original  diareholder) :  In  the  prospectus 
the  amount  of  capital  asked  for  was  £250,000,  and  I  understand  the 
amount  of  shares  allotted  is  £100,000. 

The  Chairman :  £180,000 ;  about  £170,000  was  really  all  that  was 
asked  for. 

Mr.  Hamilton :  The  original  was  to  be  £250,000,  of  which  the 
vendors  were  to  have  £96,000. 

The  Chairman :  No.  sir ;  £80,000. 

Mr.  Hamilton:  The  prospectus  sajs  £96,000. 

The  Chairman :  Of  whicn  £80,000,  at  the  option  of  this  company, 
might  be  given  in  shares. 

Hr.  Hamilton:  There  is  £195,000,  including  vendors'  shares. 

The  Chairman  :  You  are  quite  wrong,  if  you  will  excuse  me  saying 
so. 

Mr.  Hamilton:  Well,  then,  call  it  £180,000  (laughter).  The 
amount  of  profits  in  the  first  case  would  be  80-260th  parts ;  if  all  the 
capital  had  been  subscribed  the  vendors  would  get  about  onc-third  of 
the  profits.  Now  that  the  capital  is  £180,000,  you  see  that  the  pro- 
portion will  be  that  the  vendors  will  get  80-180th  parts  instead  of 
80-250th  parts.  Now,  I  would  just  suggest  to  the  shareholders 
whether  it  is  not  a  proper  thing  for  us  that  the  vendors  should  make 
an  abatement  to  the  extent  of  the  difference.  I  say  that  the  share- 
holders should  consider  whether  they  should  not  insist  upon  that, 
because  on  the  face  of  the  prospectus  it  was  never  contemplated  that 
the  vendors  should  get  more  than  96-250th  parts.  With  the  present 
limited  capital  they  get  much  more  (applause). 

The  Chairman :  If  any  other  gentleman  has  any  question  to  ask,  I 
may  as  well  answer  them  all  at  once. 

Ino  further  question  being  asked, 

The  Chairman  said :  I  can  only  say  I  am  very  much  indebted  to 
Mr.  Hamilton  for  having  brought  this  matter  up.  Mr.  Hamilton  has 
clear  ideas  of  what  is  right  and  wrong,  and  of  what  is  fair  and  what 
is  unfair.  I  have  had  the  pleasure  St  knowing  him  for  a  number  of 
years,  and  I  can  listen  to  any  expression  of  his  opinion  with  the 
utmost  respect.  I  may  tell  Mr.  Hamilton  this,  that  his  figures, 
although  not  exactly  correct,  his  idea  is  correct.  You  must  recollect 
this,  Mr.  Hamilton,  that  if  the  development  of  business  requires  it 
the  directors  have  power  to  issue  £600,000,  which  would  only  give 
the  shareholders  one-sixth  instead  of  one-third  part.  The  contract 
is  made  on  a  certain  basis,  that  if  we  choose  to  issue  our  capital  the 
vendors  must  be  contented  with  one-sixth  profits.  Seeing  that  the 
capital  is  not  fully  subscribed,  they  are  entitled  to  the  proportion  of 
£100,000.  The  new  shares  are  just  entitled  to  as  large  a  proportion 
of  the  profits,  the  same  as  the  vendors ;  there  is  no  difference  between 
them. 

Mr.  Hamilton :  I  have  onlv  suggested  the  thing  to  the  meeting ;  if 
they  think  anything  of  it,  they  can  think  it  over.  I  don't  want  to 
put  it  as  a  resolution. 

The  Chairman:  No  further  question  being  asked,  I  think  the 
business  of  the  meeting  is  ended.  I  thank  you  for  your  attendance, 
and  I  hope  wo  shall  have  a  statement  to  put  before  you  next  time  we 
meet  that  will  please  you. 

After  a  vote  of  thanks  to  the  chairman,  moved  by  Mr.  Cummings, 
the  meeting  separated. 


DIRECT  UNITED  STATES  CABLE  COMPANY 
(LIMITED). 

The  tenth  ordinarygeneral  meeting  of  this  company  was  held  at 
the  City  Terminus  Hotel,  Cannon  Street,  on  Friday,  28th  ult.,  Mr, 
John  Pender,  M.P.,  chairman  of  the  company,  presiding. 

Mr.  J.  W.  Fuller,  secretary,  having  read  the  notice  convening  the 
meeting  and  the  report  having  been  taken  as  read. 

The  Chairman  said :  Before  making  any  general  remarks  I  think 
it  is  necessarv  to  give  you  a  few  figures  as  snowing  the  working  of 
our  system  during  the  past  six  months.  Our  revenue  for  the  half 
year  ending  June  30th,  ^ter  deducting  out-payments,  has  amounted 
to  £61,825  8s.  2d.,  and  the  working  and  other  expenses,  including 
interest  on  debentures  and  income  tax  for  the  same  period,  amounted 
to  £24,979  3s.  2d.,  leaving  a  balance  of  £86,046  6s.  Id.  as  the  net  profit 
for  the  half-year,  making  with  £4,623  Os.  8d.  brought  forward  from 
the  previous  half-vear  a  total  of  £40,669  5s.  9d.,  which  has  been 
appropriated  as  follows:  Interim  dividend  of  58.  per  share  at 
31st  March  last,  £15,177  10s.  Od.;  final  dividend  of  5s.  per  share  at 
30th  June,  now  proposed,  £15,177  10s.  6d.;  carried  to  reserve  fund, 
£9,531  9s.  Id.;  written  off  for  preUminaiy  and  arbitration  expenses, 
£600;  carried  forward  to  next  year,  £282 16s.  8d.;  total,  £40,669  6s.  9d. 
Owing  to  the  shilling  tariff  the  revenue  is  much  less  than  at  the 
corresponding  period  of  1881  when  the  tariff  was  two  shiUings.  It 
was  hoped  with  the  shilling  rate  adopted  that  the  traffic  would 
respond  to  the  reduced  rate.  But  ten  months'  trial  of  the  rate  has 
found  that  not  to  be  the  case.  The  American  Telegraph  Cable 
Company  opened  one  cable  at  a  tariff  of  two  shillings  on  May  15th, 
and  that  tariff  was  in  force  on  the  other  cables  from  May  22nd.  A 
second  cable  was  opened  on  the  30th  ultimo.  That  company  has 
aotuallT  participatea  in  the  joint  traffic  in  respect  of  one  cable  from 
May  loth  and  two  from  June  30th,  in  proportion  as  agreed  upon. 
The  agreement  entered  into  with  the  land  company  on  the  Amencan 
side  is  working  well,  and  the  benefit  of  reduced  expenses  will  be  seen 
in  our  future  half-yearly  accounts. 

Proceeding  to  the  expenditure,  it  may  be  observed  that  while  most 
of  the  items  have  either  been  reduced  or  remain  practically  the  same 
as  last  year,  there  are  one  or  two  increased  amounts.  The  salaries 
show  an  Increase  of  £903.  This  is  accounted  for  by  the  engagemetit 
of  additional  clerks  in  the  December  half  year,  and  circxmistances 
full^  explained  to  the  meeting  on  the  27th  of  February  last.  Com- 
parmg  this  item  with  the  December  accounts,  however,  it  will  be 
found  to  show  a  reduction  of  £291.  For  printing,  stationery,  and 
advertising  there  is  an  increase  of  £48  in  London  and  £202  at 
stations,  which  has  been  caused  by  the  increased  consumption  of 


message  forms  and  other  stationery  and  by  advertinng  in  legaid  to 
the  two  shilling  rate.  On  the  whole,  however,  the  expenditai^  hu 
been  less  than  the  corresponding  period  of  1881.  During  the 
financial  year  just  ended  we  paid  6  per  cent,  to  the  sharebolden,  and 
we  added  £9,600  to  the  reserve  fund.  But  it  is  only  by  tiie  aid  of 
two  months  of  the  two  shilling  tariff  that  this  result  has  been 
obtained.  Therefore  you  see,  gentlemen,  that  while  it  waa  all  oor 
desire  to  maintain  the  shilling  tariff,  it  would  not  pay.  That  is  the 
real  business  expression — ^it  would  not  pay.  When  I  had  last  the 
pleasure  of  addressing  you  it  waa  to  ask  your  approval  of  the  work- 
mg  arrangement  just  referred  to,  namely,  with  the  American  Tele- 
graph and  Cable  Company  and  with  the  Western  Union  Telegraph 
Company.  These  arrangements  are  now  in  force,  and,  as  yon  aie 
aware,  tlie  joint  companies  are  now  woridng  under  the  two  shilling 
tariff.  So  that  at  the  present  moment  the  companies  have  no  leu 
than  eight  cables  across  the  Atlantic,  and  when  then  are  in  good 
working  order  and  duplexed  they  would  for  all  practical  pmpoeei 
be  equal  to  double  the  number,  so  that  comparing  die  oanying  power 
of  the  cables  with  the  traffic  there  is  a  large  surplus  canying  power 
equal  to  any  nowth  of  traffic  that  is  likely  to  occur  for  a  consider- 
able period.  Now,  gentlemen,  if  we  felt  that  we  oould  employ  the 
surplus  carrying  power  at  the  shilling  rate,  we  should  never  hate 
reverted  to  the  two-shilling,  and  after  experiment,  which  waa  fair^ 
and  honestly  attempted,  we  were  obliged  to  make  up  our  nunds  to 
resort  to  the  more  paying  tariff.  Had  we  not  done  this  I  ehonk 
not  have  had  the  pleasure  of  submitting  to  you  the  dividend  which 
I  now  recommend.  Do  not  mimmderstand  me.  I  beUeve  there  will 
be  a  tx>nsiderable  growth  in  submarine  telegraphy,  but  its  rise  ia  alow 
compared  with  the  rise  it  has  made  during  the  last  twelve  yean.  So 
far  as  figures  prove  anything^,  it  would  have  talDen  us,  under  the 
shilling  rate,  at  least  four  or  five  years  before  we  could  secure  the 
return  which  we  now  do  under  the  two  shilling  rate.  That  wodtt 
have  involved  a  loss  of  one  and  a  half  to  two  millions  steding. 
Looking  to  the  fact  that  your  dividends  have  never  been  large, 
and  to  the  enormous  benefit  which  these  tele^H^pha  confer 
upon  the  commercial  as  well  as  political  and  social  life  of  the 
world,  I  think  it  would  have  been  asking  too  much  of  the  share- 
holders of  this  company  to  give  up  for  a  term  of  years  the 
dividend  to  which  they  were  fairly  entitled.  In  previous  addieeeei 
to  you  at  these  half-yearly  meetings  I  have  g^iven  you  much  infor* 
mation,  and  placed  before  you  many  figures  on  the  subject  of 
telegraphy.  On  the  last  occasion  I  proved  to  you  by  figures  that  the 
ahilting  tariff  was  not  sufficiently  remunerative,  even  upon  the'redooed 
prices  which  telegraph  proper^  can  be  constructed  to-day,  became 
the  feeling  is  that  our  stocks  are  watered ;  but  if  you  take  the  cabki 
now  laid  and  woildng  well,  they  could  not  be  replaced  by  the 
amount  of  capital  represented  bv  the  market  value  of  the  reqiectiTe 
companies,  not  to  speak  of  the  large  reserves  held  bjr  some  of  them, 
so  tnat  that  puts  the  question  of  working  entirely  aside.  The  talne 
of  a  thing  is  what  it  will  bring  in  the  market,  and  the  ^rice  in  the 
market  to-day  with  the  shilling  tariff  would  never  give  anvtlung  Hke  ths 
return  trpon  the  investment ;  but,  notwithstanding  all  tihis,  it  must  be 
a  great  oM  for  enterprise,  and  the  more  uncertain  it  seems  to  me,  tite 
more  mysterious,  the  more  indefinite,  and  the  more  risky  the  open* 
tions  are,  they  seem  to  be  just  the  v^  thing  which  attract  companT 
promoters,  and  command  more  attention  than  t^ose  enterprises  iraich 
are  sound  and  more  easily  understood.  For  instance,  we  are  nov 
threatened  with  two  additional  cable  companies  in  the  Atlantic :  one, 
the  European  and  Canadian  Company — I  think  it  destrovs  itself  by 
the  fallacy  of  ite  own  figures,  and  the  letter  addressed  to  the  Tiwtet  hV 
Mr.  Weaver,  of  t^e  An^lo- American  Company,  proves  this;  and  I 
think  there  is  no  harm  in  my  calling  public  att^tion  and  the  share- 
holders to  the  subject  of  their  position.  Their  position  is  this: 
assuming  that  the  two  cables  could  obtain  a  full  proportion,  or  l-6th 
of  the  total  of  the  traffic,  assuming  a  traffic  of  16  million  words  per 
annum,  then  they  would  have  to  carry  3,200,000,  which,  at  9d.  per 
word,  would  yield  £120,000,  an  amount  which  would  fall  far  short  of 
the  remuneration  for  workki^  expenses,  reserve  fund,  andpaids^vi 
If  we  take  these  figures,  puttmg  in  the  working  expenses  and  paids- 
out  at  £48,000,  and  the  renewal  fund  at  £46,000 — which,  by  the  way, 
is  not  provided  for  in  the  prospectus  set  forth — ^there  would  be  a  kse 
of  £6,000.  It  is  necessary  to  draw  attention  to  the  statement  that  in 
this  sum  of  £80.000  the  paids-out  and  the  amount  of  mon^  paid 
away  for  land-lines  transmission  in  the  United  States,  Canada, 
and  ihigland,  are  calculated;  reckoning  the  sum  paid  out  at 
only  Is.  2d.  a  word^  would  amount  to  £20,000 ;  but  reckoning 
it  at  3d.  a  word  and  this  is  what  I  should  think  oould  be  the 
lowest  average,  it  would  absorb  £4,000.  There  is  no  dooli 
as  to  their  working  resulting  in  a  loss  instead  of  profit  at  the 
price  they  profess  to  work  it.  There  is  no  roecial  proviaian 
made  for  cost  of  repair  and  interruption  of  cables,  which  is  certain  to 
occur.  We  know  what  these  have  oost  tins  company,^  and  what 
they  oost  all  other  similar  enterprises ;  such  repairs  cost  this  company 
£90,000  durinff  first  year  of  its  existence  for  repairing  one  caUe 
onl^,  and  this  is  an  item  that  this  new  company  has  entirely  left  out  of 
their  calculations.  With  regard  to  the  proposed  adoption  of  the  mutoal 
principle,  let  me  suggest  that  it  is  possible  that  this  system  maj 
resolve  itself  into  a  mutual  subscription  system,  to  make  up  ^  h)Si 
which  would  certainly  fall  on  those  who  enter  into  mutual  obligation 
and  enterprise.  Rumours  of  telegraph  companies  seem  cropping  np 
every  day.  Speculators,  no  doubt,  have  a  great  deal  to  do  ana  say  in 
these  reporto,  because  they  are  a  very  good  handle  for  depressing  f  ~ 
influencing  t^  stock  market.  But  for  those  who  have  placed  t^ 
money  in  th^m  for  investment  I  would  sa^,  *'  Do  not  be  frightj 
or  run  away  at  the  reports  circulated  for  mterested  purposes.  /  If  it 
does  depress  the  stock,  the  low  price  will  eventually  stre^ 
those  companies  by  bringing  in  a  large  number  of^  be  ^■Jp' 
investors,  who  will  ultimat^y  reap  the  advantage."  It  isj^  tji^ 
on  an  occasion  like  this  to  warn  our  own  aharoholdeifjiyi  aot  ^ 
be  alarmed,  to  rest  satisfied  that  those  who  are  watcC,gtin  (^ 
their   affairs  will    take    good   care   they  ate    fully  lo^[Sikii  '^ 
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and  shareholders  will  be  well  infonned  and  advised  whenerer 
occasion  renders  it  necessary.  There  is  no  question  at  all  in 
my  mind  that  the  combination  threatened  by  the  Eastern  Cable 
Companies  and  the  Western  Union  Telegraph  system  of  America 
will  cany  under  any  circumstances  the  bulk  of  the  traffic,  for 
the  best  of  all  reasons  that  they  will  be  able,  with  an  improved 
system  at  their  command,  to  deal  with  their  work  more  expediUously 
than  any  new  system  could  i>os8ibly  do,  and  speedy  telegraphy  means 
time  to  the  oommerdal  man.  Now,  gentlemen,  I  hope  you  will 
excuse  my  making  these  remarks  to  you,  because  the  submarine  system 
is  now  become  so  yerv  important  that  it  has  become  for  the  world  a 
neceasily,  and  it  would  be  a  grave  misfortune  if  for  speculative  pur- 
Doses  the  property  of  a  system  so  benefidal  to  the  world  should  be 
axscredited  b^r  men  whose  only  object  is  to  get  a  little  money  out  of 
the  contracts  in  the  first  instance.  I  trust  telegraphy  ha«>  a  sounder 
basis,  and  those  who  have  ventured  into  this  particular  class  of  pro- 
perty will  have  the  satisfaction  of  knowing  that  it  is  now  recosnised 
property,  and  that  the  amount  of  good  if  not  so  large  to  themselves  is 
likely  to  be  in  time  so  developed  and  matured  as  to  make  it  a  sound 
investment  for  ^em,  and  for  the  world  it  is  really  induroensable. 
With  these  remarks  I  beg  to  move  that  the  report  of  the  directors, 
dated  July  19th,  1882,  together  with  the  statement  of  accounts  to  June 
30th,  be,  and  the  same  hereby  is,  adopted,  and  a  final  dividend  of  5s. 
per  share  free  of  income-tax  be  declared,  making  with  interim  divi- 
dends a  total  dividend  of  5  per  cent,  for  the  year  ^nHing  June  30tb, 
loo2. 
Mr.  Ford  seconded  the  motion. 

Mr.  Jackson  said  that  while  he  was  glad  that  the  company  was  so 
flourishing,  and  while  cordially  endorsing  the  chairman's  remiurks  as 
to  the  value  and  efficiency  of  the  telegraphic  communication  through 
the  old  companies,  he  thought  it  would  be  well  in  regard  to  ^e 
accounts  to  remove  from  the  capital  account  the  small  balance  in 
resard  to  the  preliminary  expenses.  It  was  small  and  they  had 
reduced  it  from  time  to  time,  but  he  thought  it  would  be  satisfactory 
to  see  it  removed  from  the  accounts  altogether. 

Mr.  Newton  said  that  since  he  had  come  into  the  room  he  had 
had  a  letter  handed  to  him  in  regard  to  the  new  scheme  circulated  in 
the  newspapers ;  he  referred  to  fc.  Weaver's  letter.  He  thought  it 
should  be  circulated  amongst  all  the  shareholders.  He  believed  that 
the  scheme  was  simply  to  put  money  into  the  pockets  of  a  ^^g  of 
anhflfners,  and  it  was  no  use  mincing  the  matters.  It  was  smipTy  a 
combination  of  promoters  of  companies,  and  he  was  sure  that  exist- 
ing shareholders  would  never  benefit  by  the  multipUoation  of  tele- 
gnph  oonmanies.  He  was  certain  that  they  would  have  to  battle 
with  this  difficulty  sooner  or  later,  and  it  was  better,  he  thought,  to 
take  vigorous  measures  at  once. 

The  Chairman :  With  reg^ud  to  Mr.  Jackson's  remark  he  is  per- 
fectly right.  But  we  have  been  writing  off  every  year,  and  it  was 
even  discussed  as  to  whether  we  might  not  write  off  a  large  sum  at  this 
time.  But  as  we  were  placing  a  dialler  sum  to  the  reserve  fund,  and 
this  last  half-year  embraced  a  considerable  proportion  of  the  whining 
tariff,  we  thought  it  better  not  to  be  too  severe  on  the  shareholders, 
as  we  were  desirous  of  maintaining  the  average  interest  at  5  per 
cent.  As  ^  we  have  come  back  to  the  two  shSling  tariff  we  shaJl 
able,  I  think,  be  to  put  aside  a  larger  sum  thui  this  shortly. 
As  regards  Mr.  Newton's  remarks,  there  is  no  doubt  that 
Mr.  Weaver's  letter  is  one  which  must  commend  itself  to  all 
thoughtful  men  about  this  new  company.  As  far  as  I  can  hear  I 
think  it  has  pretty  well  destroyed  it ;  but  still  more  destructive  to  their 
interests,  I  think,  is  their  reply  to  Mr.  Weaver.  The  weakness  of 
the  secretary's  reply  is  so  plain  that  any  one  who  runs  may  read ;  and 
as  to  fighting  them,  they  say,  "  Burnt  bairns  dread  the  fire."  I  am 
afmid  Uie  only  way  in  which  we  can  get  rid  of  it  is  simplvby  people 
locing  a  little  money  by  it,  because  it  is  as  true  as  possible  Uie  com- 
panies which  are  now  ft-yiMfingr  and  which  have  got  a  certain  amount  of 
goodwill  and  position  unfortunately  stand  at  the  present  moment  at 
60  per  cent,  discount,  and  a  new  company  cannot  expect  their  stock 
to  stand  higher.  I  cannot  conceive  how  thev  can  get  20s.  for  an 
article  not  one  half — not  one  fourth — as  valuable  as  an  article  which 
can  be  bought  in  the  market  for  10s.;  but  they  say  that  it  takes  ten 
years  to  bring  up  a  crop  of  fools,  and  I  think  we  are  in  that  position 
now,  and,  so  far  as  I  can  learn,  there  is  very  little  chance  of  this 
new  company  ever  getting  beyond  the  paper  of  the  prospectus  which 
has  been  issued. 

Ilie  resolution  was  then  put  to  the  meeting,  and  carried  unani- 
mously. 

The  Chairman  then  moved  that  Admiral  Mayne  be  re-elected  a 
director  of  the  company. 

Mr.  Quilter  seconded  the  motioui  which  was  also  carried  unani- 
mously. 

The  Chairman  next  moved  that  Mr.  Charles  Meara  be  Ukewise  re- 
elected. 

The  motion  was  seconded  bv  Mr.  Ford,  and  carried. 
Mr.  Jackson  moved  that  Mr.  John  G.  Griffith  and  Mr.  Joseph 
Sawyer,  the  retiring  auditors,  be  re-^ected. 

Mr.  Newton  seconded  the  motion,  which  was  likewise  carried 
nnanimously. 

Mr.  Griffiths  and  Mr.  Sawyer  briefly  returned  thanVa  for  ^e 
honour  done  them. 

Mr.  Jadoon  said  that  it  was  usual,  and  he  thought  upon  this 
occasion  certainlv  more  desirable  than  usual,  after  the  trouble  and 
time  which  the  chairman  had  taken  to  get  at  the  facts  so  lucidly  laid 
before  them,  to  propose  a  vote  of  thanira  to  the  chairman  and  board 
of  directors,  and  he  had  therefore  much  pleasure  in  doing  so. 

Mr.  Hinton  seconded  the  motion,  which  was  put  to  the  meeting 
and  carried  unanimously. 

The  Chairman  in  responding  said :  On  behalf  of  my  colleagues  and 
nytelf  I  beg  to  thank  you.  I  can  only  assure  you  that  Siis  is  an 
enterprise — submarine  telegraphy — that  seems  to  be  exceedingly  at- 
tractive, and  just  as  it  is  attractive  it  entails  unon  us  greater  trouble 
and  greater  responsibility,  but  it  is  a  responsibility  that  we  feel ;  and 


we  are  anxious  to  secure  even  a  higher  object  than  simply  good  divi- 
dends—that is,  to  secure  for  the  public  as  well  as  the  shareholders  a 
thorougUy  efficient  and  beneficial  system  of  telegraphy.  That  object 
we  have  in  view,  and  I  think  we  have  fairly  proved  it  since  we  took 
up  the  management  of  this  cable.  We  have  fairly  proved  that  such  a 
system  can  be  conducted  in  a  way  that  will  give  satisfaction  bo^  to 
tne  shareholders  and  the  g^eneral  public.  As  you  know,  it  is  not  a 
large  dividend  which  we  are  paying,  but  we  have  been  able  to  con- 
tinue  that  dividend  through  yctj  trying  and  troublesome  times,  and 
I  am  still  hopeful  that  if  we  contmue  free  from  competition  for  a  little 
time  we  should  even  add  something  to  it.  In  the  meantime  we  must 
husband  our  resources  and  take  very  great  care  as  far  as  attention 
and  watching  closely  aU  proceedings  that  appear  to  us  to  ooncem 
your  interests.  I  should  add  that  we  have  the  most  hearty  co-opera- 
tion from  our  friend  Mr.  Weaver,  wha  with  his  wide  experience  has 
rendered  very  valuable  and  important  aid  to  us.  I  think  when  such 
experience  is  brought  to  bear — when  I  compare  such  experience  as 
this  with  the  prospectus  which  has  been  presented  to  the  public — I 
can  only  say  that  if  there  is  an^  practical  knowledge  that  will  lead 
our  enterprises  to  a  succe«Bful  issue,  I  think  I  can  say  that  we  are 
able  to  avail  ourselves  of  it  (hear,  hear). 
The  proceedings  then  terminated. 


THE  SUBMAEINE  TELEGRAPH  COMPANY. 

The  report  presented  at  the  meetinc^  of  the  shareholders  of  this  com- 
pany lor  the  six  months  ending  June  30th,  1882,  shows  a  balance  of 
profit  in  favour  of  this  company  of  £38,616  4s.  6d.,  which  enabled 
the  directors,  after  adding  10  per  cent,  of  the  gross  receipts  to  the 
reserve  fund,  to  recommend  a  dividend  at  the  rate  of  19  per  cent,  ner 
annum,  and  carry  over  to  the  next  account  the  sum  of  £123  16s.  9a. 

The  cost  of  repairs  to  cables  during  the  half-year  have  been  less 
than  in  tiie  corresponding  period  of  the  year  1881,  by  the  sum  of 
£1,338  12s.  2d.  All  the  cables  belonging  to  and  worked  by  the 
company  are  at  the  present  moment  in  good  order. 

In  accordance  witn  the  resolution  passed  at  the  meeting  of  thepro- 
prieters  in  February  last,  the  directors  have  contributed  on  behaa  of 
this  company  and  tiie  Soci^t^  Carmichael  et  Cie.,  the  sum  of  £200  to 
the  fund  being  raised  for  the  benefit  of  Mr.  Jacob  Brett,  and  chuved 
this  sum  and  a  further  amount  of  £740,  which  has  been  granted  to 
the  widows  of  three  clerks,  lately  deceased,  against  the  revenue  of 
the  half-year. 

On  Tuesday  the  half-yearly  ordinanr  meeting  of  the  abovenamed 
company  was  held  at  the  offices  of  the  company,  2,  Throgmorton 
Avenue,  Sir  James  Carmichael,  Bart,  (chairman  of  the  company), 
presiding. 

3ir.  S.  M.  Clare,  secretary,  having  read  the  notice  convening  the 
meeting. 

The  Chairman  said:  Now,  gentiemen,  the  report  and  accounts 
having  been  circulated  for  some  dajrs,  I  suppose  you  will  take  them 
as  read  (**Take  them  as  read").  I  have  often  had  the  pleasure  of 
moving  the  adoption  of  the  report  and  acoounte  of  this  oompairv,  but 
I  do  not  know  that  I  ever  did  so  with  so  great  a  f eeHng  of  difficulty 
in  having  nothing  te  say  to  you.  I  have  not  the  smallest  peg  on 
which  to  hang  a  speech.  Therefore  my  remarks  will  be  very  few 
and  veiy  concise,  in  looking  over  the  report  you  will  doubtless  have 
observed  that  the  repairs  to  our  cables  have  been  lighter  during  the 
last  half-year  than  usual.  In  fact,  we  have  been  very  fortunate  in 
regard  to  our  repurs  to  cables.  By  looking  at  the  item  of  salaries 
you  will  see  that  there  is  an  increase  of  £1,690  over  the  oorresponding 
half-year  in  1881.  Now,  this  chiefly  arises  from  the  very  large 
number  of  messages  we  have  carried  during  that  period,  which 
amounte  to  100,000  in  excess  of  the  number  transmitted  in  the  oor- 
responding period  of  last  year.  This  increase  has  necessitated  our 
opening  and  establishing  eight  additional  drcuito  with  the  Continent, 
and  in  consequence  we  have  had  to  employ  fourteen  additional  derks. 
That  will  pretty  well  aocoimt  for  the  mcrease  you  see  in  the  amount 
of  salaries.  I  mink  it  will  be  pleasing  to  you  all  to  know  that  on  the 
19th  of  June  we  transmitted  the  la^fest  nun^ber  of  messages  ever 
sent  over  our  wires  in  one  day ;  10, 867  were  sent ;  and  during  that  week 
58,000  telegrams,  containing  751,059  words  were  transmitted— the 
best  week  we  have  had  in  the  history  of  the  company.  I  oongratolate 
you  very  much  upon  it,  and  I  trust  business  will  go  on  as  during  the 
past  hau-year.  lam  sure  you  will  all  lament  the  death  of  our  old  and 
valued  colleague,  Mr.  Samuel  Gumey,  who  was,  with  the  exception 
of  myself,  the  oldest  director  of  this  company,  having  been  elected  a 
director  in  1858.  I  have  now  really  nothing  else  to  detain  you  for ; 
I  have  told  you  a  short  story,  and  one  which  I  hope  yon  are  pleased 
with.    I  beg  now  to  move  the  adoption  of  the  report  and  accounts. 

Mr.  Forde  seconded  the  motion  and  said :  I  congratulate  you  on 
having  all  your  cables  in  good  order,  and  I  hope  they  will  be  continued 
so. 

The  Chairman  then  put  the  motion,  which  was  carried  unanimously « 

The  Chairman  then  said :  I  beg  to  move  that  in  accordance  with 
the  recommendation  of  the  court  of  directore  that  a  dividend  at  the 
rate  of  19  per  cent,  per  annum,  less  income-tax  on  capital,  be  declared 
and  paid  on  and  after  September  1st  next. 

Mr.  C.  Smith  seconded. 

This  resolution  was  also  put  and  carried  unanimously. 

Mr.  Forde  then  moved  that  Sir  J.  R.  Carmichael,  Bart.,  the  Hon. 
AjEdiley  Ponsonby,  the  two  directore  retiring  by  rotation,  according 
to  the  deed  of  settlement,  be  re-elected.  He  need  add  no  words  ci 
commendation. 

The  motion,  having  been  seconded  by  Mr.  Jowne  was  carried. 

Mr.  C.  Smith  proposed  that  the  retiring  auditors,  Mr.  G^.  Cope- 
land-Capper,  Mr.  W.  R.  Cole,  and  Alderman  Sir  Thos.  Dakin  be 
re-electeo.  He  remarked  that  the  present  state  of  the  acoounte 
testified  so  very  muoh  in  their  favour  that  there  was  no  need  to  say 
anything  further. 

Mr.  Harvie  having  seconded  this  motion,  it  was  also  carried 
unanimously. 
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The  Chaiiman  then  proposed  the  election  of  Heniy  R.  Brand,  Esq., 
3£.P.,  as  a  director,  in  the  room  of  Samuel  Gumey,  Esq.,  deccMised. 

The  motion  was  seconded  by  Mr.  G.  C.  Capper,  and  carried. 

Mr.  Forde  proposed  a  vote  of  thanks  to  the  chairman  and  the 
directors,  congratulating  them  on  being  able  to  put  before  the  meet- 
ingsuch  a  satisfactory  report  on  that  occasion. 

This  was  seconded  by  Mr.  Jowne^  and  the  chairman  haying  very 
briefly  replied,  the  proceedings  termmated. 

UNITED  TELEPHONE  COMPANY  (LIMITED). 

The  report  states  as  follows:  A  reference  to  the  ca^tal  account 
will  show  that  up  to  30th  April,  1882,  tiie  sum  of  £55,966  ISs.  8d. 
has  been  expended  upon  the  works  in  connection  with  the  London 
and  Provincial  Excnanges  and  the  Stock  of  Instruments,  being 
£21,739  98.  more  than  we  outlay  shown  in  the  last  balance  sheet. 
The  rerenua  account  shows  that  the  receipts  of  the  company  from  all 
sources  pcopeily  attributable  to  the  year  haye  been  £42,624  158.  3d., 
SB  against  £20,644  lOs.  6d.  in  the  preceding  year,  or  an  increase  of 
£21,980  46.  9d.  The  working  expenses  of  the  year  have  been 
£21,050  4s.3d.,a8againt£20,273  12s.  lid.  for  the  preceding  year,  or  an 
inciease  of  £776  Us.  4d.  The  balance  of  net  revenue  is  £21,945  8s.  7d., 
and  the  directors  recommend  the  distribution  of  a  dividend  of  5  per 
cent,  for  the  year,  leaving  a  balance  of  £1,945  8s.  7d.  to  be  car- 
ried forward.  Subject  to  the  approval  of  the  proprietors,  it  is 
intended  that  this  dividend  shall  be  payable  on  the  ind  August.  The 
above  figures  of  themselves  illustrate  the  progress  of  the  business.  It 
will  be  observed  that  whilst  the  working  expenses  have  but  slightly 
increased,  the  receipts  have  more  than  doubled ;  and  the  board  feel 
that,  oonsiderinff  the  short  time  the  company  has  been  in  existence 
■and  the  many  cufficulties  that  have  had  to  be  overcome  in  creating 
and  meeting  a  new  public  want,  the  result  may  be  regarded  as  very 
.satisfactory.  As  an  evidence  of  the  progress  of  the  business  it  may 
be  stated,  that  the  numbers  of  subscribers  to  the  London  exchanges 
of  the  company  has  increased  from  914  on  the  30th  April,  1881, 
to  1,673  on  the  30th  April,  1882.  Since  that  date  a  large  additional 
nnmber  (which  is  growing  from  day  to  day),  have  been  secured.  The 
private  lina  business  has  increased  from  186  lines  to  366  during  the 
year.  Considering  that  the  public  are  only  beginning  to  reaUse  the 
^reat  convenience  and  saving  of  time  and  expense  consequent  upon 
the  use  of  the  Telephonic  Exchange  system,  and  having  regard 
to  the  practical  difBculty  attending  the  erection  of  the  necessary 
machinery  for  the  efficient  performance  of  the  service,  the  boaid 
hope  that  these  results  will  be  appreciated  by  the  proprietors.  The 
board  are  happy  to  be  able  to  say  that  they  are  working  in  harmony 
with  the  Post-office,  and  they  feel  assured  that  as  every  day  must 
manifest,  more  and  more  clearly,  how  admirable  and  indispensable 
an  adjunct  to  the  work  of  the  Post-office  the  telephone  is,  the  relations 
with  that  Department  will  extend  and  become  closer.  The  recent 
•dedazation  of  the  Postmaster-Gtoeral  that  the  Post-office  do  not 
favour  a  monopoly  of  telephonic  communication  either  for  them- 
selves or  others  is  so  far  satisfactory,  tiiat  it  will  enable  the  Depart- 
ment to  srant  the  oompanv  licences  for  many  important  towns  and 
•distiicts  from  which  thev  have  hitherto  been  excluded  pending  that 
decision.  As  to  the  policy  itself  it  will  no  doubt  satisfy  an  abstract 
principle,  but  if  widely  applied  it  can  only  lead  to  embarrassment  and 
senouB  limitation  in  the  use  and  value  of  telephonic  exchanges, 
which  depend  upon  the  possibility  of  placing  the  whole  of  the  sub- 
scribers in  any  town  or  district  in  commumcation  with  each  other. 
This  great  object  will  be  seriously  impeded  by  the  multiplication  of 
competitive  companies  (assuming  any  of  them  to  possess  the  means  of 
oompetition  without  infringing  the  rights  of  tnis  company),  eadi 
having  a  number  of  subscribers  cut  ofl  from  the  subscribers  of 
the  otiier.  The  board  have  from  time  to  time  during  the  ^ear 
notified  to  the  proprietors  the  result  of  the  several  proceedmgs 
forced  upon  them  for  the  protection  of  their  rights.  It  is,  therefore, 
not  necessary  to  say  more  on  the  subject,  than  that  in  the  Scotch 
case  the  companv*s  position  as  exclusive  owners  of  all  the  essential 
patents  was  explicitly  and  fully  confirmed ;  whilst  in  the  English 
case  the  validity  of  the  Bell  patents  was  entirely  established,  ana  the 
validity  of  the  other  patents  practically  8o,  the  judgment  being 
•entirely  in  favour  of  the  company  as  re^^ards  the.  transmitters, 
jmd  only  faUhs^  by  reason  of  a  purely  technical  point  not  affecting 
the  real  ouestion.  The  board  have  taken  all  necessary  measures  both 
by  appeal  and  disclaimer  to  remedy  the  failure,  and  they  are  advised 
that  tneir  daim  to  possess  the  only  possible,  as  well  as  the  best 
telephonio  instrument,  must  shortiy  be  finally  established.  The  board, 
following  the  policy  already  ad<^>ted  of  making  over  to  persons 
locally  interested  the  management  of  the  telephone  business  within 
the  limits  of  particular  districts,  conditionally  upon  the  formation  of 
district  companies  afiUiated  to  the  parent  company,  have  to  ask  the 
«hareholders  to  oonfinn  the  agreements  in  relation  to  the  "  Telephone 
Company  of  Ireland,  Limited,"  and  the  *' Western  Ck)unties  and 
fiouth  Wales  Telephone  Company,  Limited.**  The  general  basis  of 
the  agreeoMuts  under  which  the  business  is  transferred  is  the  repav- 
ment  to  the  United  Company  of  all  sums  expended  by  them  in  the 
districts  up  to  the  date  ox  the  transfer  of  the  business,  one-half  of  the 
ordinary  capital  of  the  district  companies,  and  the  further  payment 
of  annual  royalties  upon  the  telephones  used.  Negotiations  are  also 
pendiog  for  the  creation  of  other  subsidiary  district  companies. 

On  Tuesday,  at  noon,  the  second  annual  ordinary  general  meeting 
of  the  abovenamed  company  was  held  at  Cannon  Street  Hotel, 
James  Brand,  Esq.  (ohainnan  of  the  company),  presiding. 

The  notice  convening  the  meeting  having  been  read  by  the  Secretary, 
3ir.  Blaikie, 

The  Chairman  said :  Gentiemen,  we  have  first  to  submit  to  you 
the  report  and  accounts  for  the  year  ending  30th  April,  1882.  You 
bave  all  read  them  and  looked  into  the  accounts,  I  have  no  doubt, 
and  therefore  I  suppose  you  will  take  them  as  read ;  and  it  will  be 
for  me  now  to  make  a  few  remarks,  and  I  will  make  them  as  few  as 
possible,  on  the  subject  of  the  report  and  accounts.    As  I  am  not 


ver^  good  at  making  speeches  I  have  written  out  what  I  hare  to  bit 
which  will  occupy  your  time  less  than  if  I  were  to  fumble  away  st  t 
speech  (laughter).  As  to  the  report  and  accounts  I  think  we  have 
made  tnem  so  dear  that  they  will  require  very  little  explanation  fitnn 
me,  and  will  leave  not  a  great  deal  for  me  to  say ;  but  I  thiwy  I  jq^. 
fairly  congratulate  ^ou  on  the  progress  we  have  made,  and  oonnder. 
ing  the  liuge  additions  made  to  our  system  and  the  anunmt  of  work 
we  have  done,  I  think  our  capital  expenditure  has  not  been  exoeanTc. 
We  may,  at  any  rate,  congratulate  ourselves  that  the  work  for  which 
you  have  paid  has  been  good  work,  for  notwithstanding  the  auuBter 
prognostications  which,  I  dare  say  all  of  you  remember  al&ngh  a  year 
and  a  half  ago,  when  we  were  in  much  trouble,  were  made  by  acme  of 
those  who  were  connected  with  us  in  the  eariy  part  of  our  undertaking, 
who  said  that  not  only  was  our  work  bad,  but  that  it  would  be  a 
source  of  fatal  mischief  to  the  populace,  and  that  your  chairman  and 
directors  would  in  consequence  run  the  risk  of  indictment  for  man- 
slaughter.   I  am  glad  to  tell  you  we  have  not  had  one  mnglo  aoddent 
with  our  wires,  and  our  worn  have  stood  the  test  of  veiyheavy  wind 
storms,  perhaps  the  heaviest  during  the  lifetime  of  any  of  ua.    That 
is  a  fair  subject  of  congratulation.    You  will  notice  that  our  rereniie 
has  increased  up  to  April  30th  by  nearly  double ;  since  then  we  hkn 
had  a  further  very  large  increase  of  fr^  subscribers  coining  in  very 
fast.    Our  working  expenses,  no  doubt,  are  heavy.    Hiey  show  a 
very  small  increase  on  last  year,  and  notwithstanding  tiie  hxn 
increase  of   business   our    indefatigable   managing   director,   mt, 
Morgan,  uses  every  effort  to  keep  tl^m  down ;  and  no  doubt  as  we 
get  more  and  more  knowledge  of  the  working  of  our  peculiar  busi- 
ness, and  avail  ourselves,  as  we  do,  of  every  new  invention  that  we 
find  out  to  be  an  improvement,  we  shall  succeed  in  redudng  our 
expenditure  under  this  head,  and  we  fully  believe  that  its  proportion 
to  our  income  will  become  less  and  lees  every  year.  As  to  our  modest 
dividend,  I  can  say  we  have  earned  it.    We  could,  of  courae,  with 
your  permission,  have  followed  the  same  course  we  did  last  year  and 
realised  a  part  of  our  shares  in  one  of  our  subsidiary  comp  aniee,  eo  ai 
to  make  a  good  division  in  the  shape  of  bonus.     But  we  have  con- 
sidered tiie  course  we  are  pursuing  is  the  best  for  your  interests ;  we 
divide  what  we  have  fairly  earned,  and  for  the  present  aie  leaving  our 
shares  in  our  subsidiary  companies  to  stand  as  a  means  of  helping  to 
earn  our  dividend  and  as  a  substantial  reserve  fund  in  addition  to  the 
large  sum  we  wrote  off  last  year  against  renewals,  depreciation  of 
pliunt,  and  all  the  troubles  our  business  is  heir  to.     I  come  now  to  our 
relations  with  the  Post-office,  which  is  the  most  important  part  of  oar 
business,  and  to  the  satisfactory  carrying  out  of  it.    I  think  oor 
report  is  pretty  clear  on  that  point.    We  are  using  every  effort  to 
satisfy  the  Postmaster-General,  as  well  as  the  public,  that  we  are 
able  and  willing  to  perform  the  services  and  duties  we  have  under- 
taken.   I  believe  we  have  given  him,  so  far,  such  satisfaction  ^t 
ho  sees  no  need  to  exercise  the  right  reserved  to  him  of  stepping  in, 
if  necessary,  and  doing  our  work  himself.    We  intend  to  nuke  oar 
service  mudi  more  peiieot.    Perhaps  some  of  you  will  say  there  is 
much  need  for  that ;  but  if  you  knew  the  difficulties  with  which  ve 
have  to  contend,  you  would  be  very  lenient,  I  am  sure.    I  ma^  lay  m 
this  point  that  if  you  have  any  complainte  to  make,  if  you  wiU  write 
to  Mr.  Morgan,  our  managing  director,  or  to  me,  I  will  take  the 
troulde  to  attend  to  it  personally.     We  are  now  endeavouring  to 
make  gr^  extensions  in  our  work,  and  we  hope  very  soon  to  extend 
the  blessings  of  the  telephone  to  various  seaside  places.    I  do  hope 
that  soon  almost  every  town  in  Britain  will  be  in  oommunication 
with  London,  and  I  do  not  think  it  will  be  very  long.    We  are 
getting  on  very  well  with  the  subscribers  in  Britain,  and  I  have  no 
doubt  that  business  men  will  soon  be  enabled  to  get  holidays  byusmg 
the  telephone,  and  so  communicating  vrith  London.     But  all  this  in- 
volves enormous  time  and  labour,  especially  in  the  matter  of  way- 
leaves — and  that  is  a  very  difficult  point— a  x)oint  which,  aa  we 
have  to  go  long  distances  and  use  railways,  we  could  scaroelj 
overcome  except  with  the  cordial  co-operation  of  the  postal  authori- 
ties.   You  will  doubtless  have  seen  Mr.  Fawoett's  statement  that  he 
did  not  consider  he  could  continue  to  grant  anything  in  the  shape  of 
a  monopl^  to  any  one  telephone  company.    The  monoply  we  did 
enjoy,  if  it  could  be  called  a  monody,  was  one  of  the  very  mildest 
kind,  and,  as  I  before  stated,  the  Postmaster-General  reaerved  to 
himself  the  right  of  taking  our  business  over  and  doing  our  woric 
himself,  if  we  could  not  perform  it,  and  I  think  it  was  more  of  a 
matter  of  carrying  out  his  free  trade  principles,  or  something  of  that 
kind,  that  induced  him  to  alter  his  previous  decosioxi,  which  I  ventoie 
to  say  was  the  just  decisbn,  that  this  company,  being  the  progenitor  of 
the  telephone  work,  and  because  the  telephone  busineas  is  a  very 
difficult  one  to  carry  out,  I  think  he   niade    a    just    decision  in 
confirming  the  work  to  be  done  by  companies.    However,  as  to  this 
matter,  one  company  alone  has  been  able  to  car^  out  satisfiactory 
telephone  work.     I  am  bound  to  say,  because  I  believe  it  to  be 
entirely  true,  that  it  cannot  be  satisfactorily  carried  out  in  any  one 
town  or  district  by  more  than  one  compai^  or  system,  for  inde- 
pendentiy  of  the  trouble  and  difficulty  created  by  rival  candidates  for 
subscribers  and  way-leaves,  the  benefit  of  the  telephone  would  be 
partially  destroyed,  by  the  fact  that  the  subscribers  to  one  system 
would  be  cut  off  from  communication  with  the  subscribers  to  another. 
We  have  taken  every  pains  and  gone  to  considerable  expense  to 
ascertain  the  facto,  and  we  find  that  since  the  telephone  was  invented 
in  America  and  Europe,  wherever  it  has  been  attempted  to  introdooe 
two  or  more  systems  in  one  place,  dire  confusion  r^nlto,  and  in  the 
end,  parties  have  been  forced,  either  of  their  own  aooord  or  by  the 
action  of  Government,  to  fuse   their   systems  and   use  identical 
instrumente.    However,  it  has  been  thought  fit  to  aonounoe  that  a 
licence  will  be  gfiven  t»  certain  persons  if  they  show  themselves 
worthy  of    it  and  responsible;  and    if  an^  pOTSons  do  obtain  a 
licence,  they  vrill  first  have  to  obtain  proper  instrumente  to  cany  out 
the  business,  which  I  think  at  this  moment  is  rather  a  doubtful  enter- 
prise on  their  part.   Then  they  will  have  to  get  subsf^nbers ;  and  then 
will  commence  all  the  real  troubles  of  their  undertaking' ;  troublea  we 
have  undergone  and  are  undergoing,  but  have  sucoeesfully  got  over 
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to  a  TexTffToat  extent.  All  I  oan  say-  is  we  are  not  afraid  of  oompe- 
titioin.  We  shall  oontinue  as  we  nave  done  all  along,  honestly  to 
derielop  our  very  great  and  interesting  enterprise.  As  to  our  pat^ts, 
which  one  way  and  another  have  cost  us  much  money  and  anxiety 
and  law,  we  have  at  last,  I  hope  and  think,  put  them  on  a  satisfactory 
hasis.  We  have  from  time  to  time  fully  informed  you  by  letter  of 
our  progress  in  the  law-suits  that  have  been  forced  upon  us.  In 
Scotland  we  have  been  entirely  successful,  and  Lord  H'Laren  upheld 
the  yalidity  of  our  patents  to  the  fullest  extent.  The  appeals  which 
have  been  lodged  against  his  decision  haye  been  withdrawn.  In  this 
country  the  technical  objectiobs  which  to  Mr.  Justice  Fry  seemed 
fatal  to  our  Edison  patent  for  a  short  time,  were,  you  will  he  glad  to 
hear,  overcome  by  disclaimer  on  Saturday  last  (hear,  hear).  I  will 
read  you  on  this  subject  what  Messrs.  Waterhouse  andWinterbotham 
say.    This  letter  was  written  last  night : — 

"Dear  Sir, — ^You  will  like  to  be  able  to  report  to  the  share- 
holders  at  the  annual  meeting  to-morrow  the  present  position 
of  matters  with  regard  to  the  company's  patents.  We  may  assume 
that  they  are  aoouainted  with  the  contents  of  the  cirouJar  letter 
of  the  24th  of  May  last  in  which  the  snooessful  issue  of  the 
proceedings  in  Scotland  were  reported,  and  also  the  result  of  the 
more  recent  litigation  in  this  country  before  Mr.  Justice  Fry, 
resulting  in  a  jud^pment  for  the  company  on  the  Bell  patent,  but  in  an 
adverse  decision  on  the  Edison  patent  upon  a  technical  question  re- 
lating to  the  phonograph.  In  substance  his  Lordship's  decision 
amounted  to  this,  that  Mr.  Edison's  claim  for  what  is  known  as  the 
<sarbon  transmitter  was  a  good  claim  and  covered  the  instrument  used 
by  the  defendants,  but  that  Mr.  Edison  having  included  in  the  same 
patent  a  daim  for  the  phonograph  (which  claim  could  not  be  sustained 
in  oonsequence  of  an  insufficient  description  of  that  invention  in  the 
provJaonal  specification)  the  whole  patent  was  vitiated.  As  the 
result  of  a  very  careful  consideration  of  the  question  by  counsel  im- 
mediately after  the  decision  of  Mr.  Justice  Fry,  it  was  thought  well  to 
apply  at  once  for  leave  to  disclaim  the  phonograph  without 
waitmg  for  the  decision  of  the  Ck>urt  of  Appeal  on  the  question 
whether  Mr.  Justice  Fry  was  right  in  his  de<nsion  on  this  point  or 
no.  The  case  could  not  have  been  brought  before  the  Court  of 
Appeal  until  the  end  of  the'year,  and  although  the  counsel  advised 
that  the  appeal  would  probably  result  in  the  company's  favour,  this 
was  necessarily  only  an  opinion,  while  a  disclaimer  would  be  decided 
more  promptly  and  if  obtained  would  dispose  once  and  for  aU  of 
the  objection.  The  necessary  application  for  a  disclaimer  was  accord- 
ingly made,  and  we  are  glad  to  be  able  to  report  that  the  Attomey- 
Oeoerml,  on  Saturday  last,  after  carefully  considering  the  whole  case, 
granted  the  leave  asked,  and  the  necessary  disclaimer  will  be  forth- 
irith  filed.  The  only  objection  upon  wmch  the  defendants  were 
sacoeaBful  being  thus  disposed  of  Mr.  Justice  Fry's  decision  upon  the 
Mtent  as  it  now  stands  is  on  every  point  in  favour  of  the  company. 
We  think  therefore  that  you  may  now  congratulate  the  company 
upon  having  two  patents  which  have  stood  uie  most  searching  and 
hostile  criticism  which  the  ingenuity  of  the  legal  and  scientific  mind 
can  bring  to  bear  upon  them,  and  aluiough  it  is  of  course  possible  that 
the  great  value  attaching  to  these  patents  may  induce  some  ad- 
venturous persons  to  carry  the  litigpation  to  a  higher  court  (if  they 
can  induce  the  public  to  find  the  money  for  the  purpose)  we  have 
every  confidence  that  they  will  fail  in  reversing  the  decisions  which 
have  already  been  given.    We  are,  dear  Sir,  yours  faithfully, 

"  Waterhouse  &  Winteebotham." 
I  think  that  announcement  is  a  very  gratifjring  thing  to  all  of 
us.  To  show  you  a  little  more  how  the  decision  wm  act,  we 
telephoned  Messrs.  Waterhouse  and  Winterbotham,  and  they  say 
that  some  of  our  opponents  have  been  attempting  to  get  up  a 
company  to  do  this  business,  and  they  said  that  tney  had  Hun- 
nings*  transmitter  to  use  in  conducting  the  business.  This  trans- 
mitter we  were  advised  of  as  being  a  childish  infringement  upon 
our  Edison  patent.  When  we  lost  the  action  to  a  certain  extent,  of 
•oomse  this  Hunnings'  transmitter  was  open  to  the  public  for  a  time,  and 
&eae  gentlemen  immediately  seized  the  opportunity  to  manufacture 
an  enormous  quantity  of  them,  so  that  whether  he  won  or  lost 
evemtoaUy  Uiey  would  be  able  with  the  proceeds  of  the  articles  they 
took  from  us, — ^to  use  a  imld  term, — to  enter  into  competition  with  us. 
Bat,  however  they  may  have  benefited,  our  disclaimer  of  Saturday 
protects  us.  As  to  the  bottajidei  of  the  contract,  this  will  be  referred 
to  the  Attomey-Qeneral,  and,  no  doubt,  upon  such  a  question  he  will 
give  a  fair  decision,  as  satisfactory  as  possible  to  both  parties.  I  do 
not  know  whether  you  expect  me  to  say  a  word  as  to  what  is  the 
rahie  of  our  business,  and  so  forth.  Of  course  I  have  no  wish  to 
induce  any  one  to  invest  in  telephone  securities,  but  to  our  share- 
holders I  would  say,  under  no  circumstances  should  you  be  in  a  hurry 
to  port  with  your  property,  and  although  we  have  only  as  yet  been 
abte  to  pay  a  small  dividend,  you  must  not  forget  that  our  enterprise 
still  is  a  very  new  one.  We  have  overcome  Government  difficulties, 
aaad  I  am  certain  that  we  are  on  the  eve  of  overcoming  much  grater 
dilBoalties.  We  may  yet  meet  with,  of  course,  opposition  and 
tzxmUe  of  every  kind.  In  our  progress  through  life  we  are  entitled 
to  expect  that,  but  I  do  not  waver  from  the  constant  belief  I  have 
alwmys  entertained  that  the  United  Telephone  Company  will  triumph. 
Am  it  has  hitherto  done  over  the  obstacles  in  the  past,  so  we  shall 
triumph  over  the  obstacles  in  the  future ;  and  there  is  no  kind  of 
doubt  that  against  any  kind  of  opposition  or  competition  from  any 
and  eveiy  source  we  shall  continue  to  carry  on  business,  as  we  have 
dona,  with  our  utmost  efforts  and  our  greatest  anxiety  for  the 
interests  of  the  shareholders  that  have  been  confided  to  us,  and  I  am 
certain  we  shall  prosper  and  triumph  and  prevail  in  the  end.  I  do 
not  think  that  I  nave  anything  more  to  say,  but  I  have  to  move  that 
the  report  be  taken  as  read  and  received  and  adopted.  Of  course,  if 
any  gentleman  wants  to  ask  any  questions  at  all  about  anything 
4aaaiieoted  with  the  business,  all  of  us  shall  be  only  too  happy  to 
alfotd  the  fullest  information  in^our  x>ower. 

appear  almost  too  satis- 


Jos^b  Forbes,  £s(^.,  seconded  the  motion. 
Mr.  Qalsworthy  said  that  the  report  must 


factory.  The  revenue  for  the  year  had  been  £42,624,  against 
£20,644  for  the  previous  year,  or  more  than  double ;  whereas  the 
expenses,  although  heavy,  had  only  increased  by  £766.  If  they 
went  on  like  that  they  ought  to  have  a  very  good  dividend  next 
year.  The  number  of  subscribers  had  increased  from  914  to  1,673, 
which  seemed  a  capital  index  of  prosperity,  as  it  meant  the  doubling  of 
the  business  in  twelve  months.  It  appeared  too  that  it  was  a 
practical  impossibility  for  them  to  have  any  competition.  Just  let 
them  imagfine  a  dozen  telephone  companies  in  London!  If  they 
were  brought  out  he  had  no  doubt  that  the  public  would  take  shares ; 
but  what  a  state  of  omif usion  would  result  if  there  were  a  dozen  sets 
of  subscribers  none  of  whom  were  able  to  communicate  with  any  of 
the  others.  He  believed  entirely  in  the  policy  which  the  directors 
were  carrjring  out— that  of  keeping  the  dividend  down  to  a  moderate 
sum.  Those  of  them  who  held  shares  as  an  investment  did  not  want 
to  run  the  shares  up  in  the  market ;  they  hoped,  indeed,  for  a  larger 
dividend  next  year ;  but  their  first  business  was  to  put  the 
company  on  a  permanent  and  stable  basis  as  a  business  concern. 

A  shueholder  asked  what  was  the  increase  of  subscribers  since  the 
date  to  which  the  report  was  made  up  ? 

The  Chairman  said  that  he  was  glad  to  say  that  since  April  30th, 
to  which  date  the  report  supplied  the  figures,  the  number  of  sub- 
scribers had  increased  from  1,673  to  1,924  Oiear,  hear),  and  they 
were  running  their  wires  twice  as  quick  as  tney  used  to  do.  Mr. 
Morgan  being  at  it  all  day  long  had  found  out  a  way  of  working 
that  was  far  better  than  the  old  one.  With  regard  to  the  increase  of 
expenditure  over  last  year  he  might  say  that  they  had  satisfied  them- 
selves that  their  income  would  steadily  increase,  and,  with  their 
management,  the  expenditure  would  not,  he  thought,  show  any  very 
large  increase.  He  would  ask  Mr.  Morgan  to  read  a  summary  of 
the  work  they  did  during  the  past  three  months  for  the  satisfaction 
of  the  shareholders. 

Mr.  Morgan  read  a  tabular  statement  which  showed  the  orders 
received  in  the  first  three  months  of  1880  to  have  been  90  ;  in  1881, 
238,  and  in  1882,  319.  Lines  opened: — In  first  three  months  of 
1880,  75;  in  1881,  196;  in  1882,  396.  Average  calls  per  sub- 
scriber:—In  1880,  4-28;  in  1881,  616;  in  1882,  6-88.  Total  calls 
during  the  year  1880,  943,831 ;  in  1881,  2,313,000 ;  at  the  present 
time  close  upon  4,000,000.  Subscribers  on  30th  April,  1881,  914; 
on  30th  April,  1882,  1,673 ;  present  time,  1,924.  The  rate  of  open- 
ing the  wires  had  averaged  100  a  month  since  last  October.  During 
June  last  130  wires  were  opened.  The  number  of  exchanges  in  1880 
was  7 ;  four  more  were  opened  in  1881,  three  more  in  1882,  and 
during  the  last  three  montl^  an  additional  exchange  had  been  opened 
at  Snuthfield,  making  a  total  number  of  16. 

The  Chainnan :  The  first  resolution  is  that  the  report  of  the 
directors  for  the  year  ending  April  30th,  1882,  be  taken  as  read, 
received,  and  adopted. 

James  Staats  Forbes,  Esq.,  seconded  the  motion,  which  was  carried 
unanimously. 

The  Chairman :  The  second  resolution  is  that  a  dividend  of  6  per 
cent.,  less  income-tax,  on  the  paid-up  capital  for  the  year  endmg 
April  30th  last,  be  now  declared. 

Mr.  Forbes  seconded  the  motion. 

Mr.  Galsworthy  said  that  it  was  very  inconvenient  to  pay  income- 
tax  on  the  dividend,  and  he  thought  it  would  be  better  to  declare  it 
free  of  income-tax. 

The  Chairman  said  that  they  had  taken  their  usual  course,  but 
they  would  remember  the  suggestion  next  year. 

The  resolution  was  then  put  to  the  meeting  and  carried  unani- 
mously. 

The  Chairman:  Resolution  3  is  that  Messrs.  John  W.  Batten, 
Joseph  B.  Morgan,  and  CoL  Gourand,  who  retire  from  the  Board 
by  rotation,  be  re-elected. 

Mr.  Forbes  seconded  the  motion,  but  sug  guested  that  the  names 
should  be  put  to  the  meeting  individually. 

This  was  accordingly  done,  and  the  three  gentlemen  were  unani- 
mously re-elected. 

Mr.  Garrett  asked  if  there  was  any  objection  to  having  half- 
yearly  meetings  ? 

The  Chairman :  Personally  I  have  the  very  greatest  objection  to 
half-yearly  meetings,  because  I  have  to  make  speeches,  and  that  is 
a  dreadful  task  (laughter).  Don't  you  think  a  circular  every  half 
year  would  answer  the  piurpose  P  We  will  consider  it,  of  course.  If 
the  question  is  one  of  having  an  interim  dividend  it  may  be  a  course 
to  be  adopted. 

Mr.  Agnew,  M.P.,  then  moved  that  the  auditors,  Messrs.  Quilter, 
Ball  &  Co.,  and  Messrs.  Price,  Waterhouse  k  Co.,  be  re-elected  at 
a  remuneration  of  fifty  g^uineas  each  per  annum. 

Mr.  Galsworthy  seconded  the  motion . 

Mr.  Garrett  asked  if  it  was  necessary  to  have  two  professional 
auditors  in  a  company  of  this  kind  ? 

The  Chainnan  said  that  that  was  a  matter  which  rested  entirely 
with  the  shareholders. 

Mr.  Garrett  said  tiiat  it  was  solely  a  question  of  keeping  the  et- 
penses  down. 

Mr.  Agnew  thought  that  if  they  employed  one  auditor  only  they 
would  probably  have  to  pay  him  100  guineas ;  the  existence  of  two 
auditors  was  an  additional  security. 

The  resolution  was  then  put  to  the  meeting  and  carried  unani- 
mously. 

The  Chairman :  The  next  resolution  is  that  this  meeting  confirms 
(subject  to  such  modifications  as  the  directors  maj  think  fit  to  make) 
the  ag^reements  with  Mr.  Arthur  Dudgeon  and  with  Mr.  George 
Hunter  Robertson,  dated  respectively  the  22nd  March,  1882,  and  the 
31st  March,  1882,  forgranting  in  the  first  case  to  a  company  formed 
under  the  name  of  **  The  Telephone  Company  of  Ireland  (Limited)," 
and  in  the  second  case  to  a  company  mtended  to  be  formed  under 
the  name  of  '*The  Western  Counties  and  South  Wales  Tele- 
phone Company,  Limited,"  exclusive  licences  for  the  use  of  the 
company's  patents  in  certain  districts,  partiy  in  consideration  of  ^""" 
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paid-up  aharet  in  such  respeotiye  companies  and  partly  in  cODsideration 
of  royBities,  and  in  connection  with  such  licences  to  sell  for  fully  paid 
shares  and  cash  any  business  now  carried  on  by  the  company  within 
the  districts  comprised  in  such  licences  respectively  and  any  property 
used  in  such  business.  These  are  two  more  oompanies  formed  upon 
the  basis  of  the  I^ncashire  Telephone  Oompany  and  the  National 
Telephone  Company,  which  are  g^ing  on,  I  think  I  may  say,  in  a 
fairly  satisfactory  way,  and  which  I  hope  will  be  of  even  more  value 
to  us  than  they  are  now.  The  capital  of  the  Irish  Company  is 
£200,000,  £25,000  being  in  preference  shares  of  £10  eadi,  and 
£175,000  in  ordinary  &ares  of  £1  each,  of  which  the  United 
Telephone  Company  receives  £87,500  in  shares.  The  amount  to 
be  repaid  to  us  in  cash  for  the  expenditure  already  incurred  in 
Dublin,  and  elsewhere  in  forming  the  nucleus  of  this  business, 
now  selling,  is  about  £5,500.  As  to  the  Western  Counties  Com- 
pany we  propose  a  capital  of  £275,000,  of  which  £25,000  is  in 
preference  shu-es  of  £5  each,  and  £250,000  in  ordinary  shares  of  £1 
each,  of  which  the  United  Company  receives  £125,000,  and  the  amount 
to  be  repaid  in  cash  for  the  expenditure  is  about  £6,000.  I  think  it  is 
necessary  for  you  to  pass  these  resolutions  in  order  to  enable  us  to 
get  these  companies  floated. 

Mr.  Galsworthy  asked  if  the  Western  Counties  Company  was  yet 
founded? 

The  Chairman  said  that  it  was  as  good  as  founded.  But  for  some 
little  hitch  it  would  have  been  completed  before  this  time. 

A  shareholder  would  like  to  ask  a  question,  but  would  not  press  it 
if  it  was  in  any  way  inconvenient  to  the  board  to  answer  it.  What 
hold  had  they  got  in  the  provinces  at  present,  how  many  subscribers 
had  they  there,  what  towns  they  served,  and  whether  they  were 
suffidenuY  strong  in  those  towns  to  hold  their  own  against  any  rivals, 
as  he  understood  they  could  do  in  London  ? 

The  Chairman  said  he  could  not  go  into  these  details,  because  they 
did  not  properly  belong  to  them.  The  property  in  the  provinces 
belonged  to  the  Lancashire  and  Cheshire  CWpany,  the  National 
Company,  and  the  Northern  Company.  He  thought  they  were 
fairly  strong  in  all  the  towns  they  haa  the  Uoenoe  for.  They  had 
not  yet  succeeded  in  getting  licences  for  all  the  places  they  should 
like,  but  the  new  decision  of  the  Postmaster-G«neral  would  enable 
them  to  have  licences  for  every  place  not  licenced.  The  Chairman 
of  the  National  Company,  who  was  present,  could  doubtless  give  the 
fullest  information  on  the  subject. 

Mr.  Forbes  then  seconded  the  resolution. 

In  reply  to  a  question  by  Mr.  Galsworthy  as  to  the  disposal  of  the 
South  Western  Counties  Company's  stock,  the  Chairman  said  that  they 
got  one-half  (£125,000)  of  the  issue :  the  local  company  distributed 
uie  other  half  to  people  useful  in  forming  the  oompany,  to  men  who 
were  owners  of  collieries  and  tin  works  and  so  forth,  who  would  be 
likely  to  employ  the  telephone. 

Mr.  Agnew,  M.P.,  said  that  the  chairman  had  stated  that  he  had 
not  the  ^t  of  making  a  speech.  He  had  heard  from  time  to  time 
oratorical  speeches  from  tne  chair,  yet  he  was  glad  to  sa^  that  he 
had  never  heard  a  better  speech  than  that  read  at  this  meetmg.  The 
chairman  and  his  colleagues  had  manned  the  ship  and  piloted  it 
through  the  troubled  waters,  and  he  thought  the  ^lareholders  must 
agree  with  him  that  they  were  somewhere  near  the  promised  land  at 
last.  He  was  sure  that  the  chairman  and  the  other  members  of  the 
board  had  g^ven  to  this  enterprise  time  and  energy  to  the  disadvan- 
tage, he  iNdlieved,  in  many  oases  of  their  own  personal  affairs, 
and  he  thought  that  the  shareholders  were  greatly  mdebted  to  them 
for  the  patient  labour  and  care  which  they  had  devoted  to  the  inte- 
rests of  the  oompany.  He  begged  to  propose  that  their  thanks  be 
g^ven  to  the  chairman  and  the  members  of  the  board  for  their  atten- 
tion to  the  shareholders*  interests,  and  for  the  position  which  their 
renort  upon  this  occasion  showed  that  the  oompany  oocupied. 

Mr.  Forbes  would  second  that  part  of  Mr.  Agnew*s  motion 
referring  to  the  chairman.  He  did  that  as  a  shai^holder,  first,  to  be 
within  his  right,  and  in  the  second  place,  because  frcun  his  association 
with  the  chairman  from  the  very  mception  of  that  business  he  was 
perhaps  a  better  judge,  and  one  more  entitled  ^m  personal  Imow- 
ledge  of  his  qualities  than  perhaps  any  outsider  living.  Thdr  chair- 
man had  that  characteristic  of  all  strong  and  big  men — exceeding 
modesty  (laughter).  He  stated  that  he  could  not  make  a  speech,  yet 
they  saw  that  he  could.  He  could  say  of  him  that  a  more  earnest, 
courageous,  honourable  man  did  not  exist  in  the  City  of  London ; 
and  he  hni  besides  that  great  quality  without  which  no  great  enter- 
prise was*  ever  pulled  through,  however  ably  it  might  be  conceived — 
pluck  and  entire  faith  in  what  he  was  about.  He  had  no  hesitation 
in  saying  that  but  for  the  possession  by  him  of  these  qualities  in 
more  than  an  ordinary  degree,  this  oompany  would  not  have 
been  in  so  good  a  position  as  it  was  in  to-day.  If  it  had 
lived  through  early  divisions  and  great  discouragements,  that  was 
owing  a  great  deal  more  than  he  could  describe  to  the  qu^ties  of 
tiieir  excellent  chairman.  Therefere  he  fdt  privileged  in  being 
allowed,  as  far  as  the  chairman  was  concerned,  to  second  the  motion 
before  Uie  meeting. 

Mr.  Galsworthy  said  that  nothing  was  more  difficult  to  manage 
than  a  telephone  oonmany.  Directors  were  overwhelmed  with 
details  and  practical  difficulties  of  all  kinds,  therefore  all  the  more 
credit  was  doe  to  the  chairman  of  the  board  for  the  gpood  position 
whidi  the  company  now  occupied.  He  was  very  glad  mdeea  to  see 
that  their  fricmd  Mr.  Batten  was  re-elected,  because  tiiere  was 
enough  law  in  his  head  to  pull  them  right  through  any  of  their 
difficultiea.  Whether  they  looked  at  the  Ixmu^  as  a  whole  or  as 
individoals  they  must  feel  great  confidence  in  their  skill  and  ability. 

A  AanhiMeT  asked  under  what  item  the  law  expenses  for  the  year 
were  inchided. 

^  The  Chairman  said  that  the  legal  expenses  were  included  under 
two  heads  in  the  aoooonta — £4,702,  and  the  remainder  shown  in  the 
balance  ^leet  as  £360.  There  were  no  other  legal  expenses  save 
thoao  coDoeeted  with  defending  their  pateoit^ 

Mr.  Joeeph  HnddiL  M^..  said  that  he  did  not  understand  that  the 


sonally  concerned.  He  had  much  pleasure  in  supplyinff  that  defect 
before  putting  the  resolution  to  the  meeting.  With  regard  to  the  speech 
of  the  chairman,  he  could  say,  like  his  friend  near  Urn,  that  thcmgh 
he  had  attended  a  great  many  meetings  of  shareholders  and  pumc 
meetings  of  various  kinds,  he  never,  in  the  whole  coarse  of  his 
experience,  heard  a  more  comprehensive,  clear,  business-like  Btate- 
ment  thui  that  put  before  them  by  the  chairman.  He  had  mudi 
pleasure  in  seconding  the  motion,  and  a  vote  of  thanks  to  the 
directors  generally. 

The  motion  was  then  put  to  the  meeting  and  carried  onanimouslj. 

The  Chairman  said  that,  on  behalf  of  his  colleagues  and  himself, 
he  had  to  thank  them  very  much.  They  could  certainly  take  to 
themselves  the  praise  that  they  had  endeavoured  to  do  their  best,  and 
he  could  assure  the  meeting  that  they  would  endeavour  to  do  their 
best  for  the  future.  They  wished  to  do  all  that  was  possible,  and  if 
they  had  failed  in  any  way  it  was  because  they  had  not  the  abilitj, 
not  because  they  had  not  the  will  (hear,  hear). 

The  proceedings  then  terminated. 

Settling  Day  and  Quotation. — For  these  application 

has  been  made  to  the  Stock  Kxc)iange  Committee,  in  the  case  of  the 
South  African  Brush  Electric  Light  and  Power  Company  (limited). 
Shares. 

Quotation  haa  Ijeen  granted  to  the  Brush  Electric  Light 

and  Power  Company  of  Scotland  (Limited). 

W.  T.  Hbnlby's  Elbctrio  Light  and  Powee  Com- 

PANT.— A  call  of  lOs.  became  due  on  the  shares  of  this  compai^  oo 
the  1st.  inst. 


LATEST    QUOTATIONS. 


90.000 
150.000 
25.000 

34,980 

40.000 
40.000 


9;116,400L 

3,441.8001 

S.441.800t. 
130.000 
16.000 
«,000 

uooo 

6.000 
66^000 

100.0002. 
380.000 
70.000 
SSS.000I. 
300.0001. 
300.0001. 
199^750 

sao.000 

600,000 
140^000 
lOOlOOOt. 

3Si300(. 

349^7001. 

33,060 
169;d00 
163,309 
135,000 
lOOlOOOL 

31,300 
lOOXXM 

17.000 

38^148 

13.000 

8L300 

9^000 

380.000 

68L3SS 
1300 

37.350 
15QL000 
186,750 

30L000 
150.000 

6Si910 

8.500 

1.600 

88^331 
H663 

1869 


Anglo- Amerlmi  Bnuh  Co. 

Do.  Do 

Bnuh  Eleetrio  Uf  bt  k  Power  Oo.  (SootlMid)    . . 

Bleotrio  Light  and  Power  Generator  Oo 

Great  Western  Electric  Light  ft  Power  Oo 

Sammond  Electric  Light  k  Power  Sapply  Co. . . 

Indian  k  Oriental  Electrical  Storage  Works  Co. 
PUaea,  Joel  ft  General  Electric  Lignt  Co 


81k. 

Stk. 

SUk. 
10 
10 
10 
10 
10 
30 
100 
10 
10 
100 
100 
100 
10 
100 
100 
100 
100 

100 

100 

10 

10 

10 

10 

100 

10 

100 

35 

10 

10 

10 

8 

8tk. 

1 

Cert. 

IS 

100 

5 

10 

100 

30 

100 

100 

10 
10 
10 


TELEGBAPHS. 

Anglo-American.  Limited 

Do.   Prefened)  Defd.  reoelring  no  dlr  untfl J 
Do.    Deferrwi)  6  p.  c  haa  been  paid  to  Pref.  I 

Brarillan  Submarine,  Limited 

Cuba,  Limited 

Do.         10  per  cent.  Preference   

Direct Spaniah.  Limited  .-....• 

Do.  10  per  cent.  Preference 

DhectUnitad  States  Cable.  Limited,  1877. 

Do.        6  per  cent.  Debentnie.  repayable  1884 

Eartem.  Limited 

Do.   6  per  cent.  Pref erence  ^,   ^_.  ,«„, 

Do.    6     do.      Debentores,  repajable  Oct.  1833 
Do.    6     do.  do.  -f^^JJS 

Do.    5     da  do.  Aug.  1899 

Eaakem  Extonaion.  AnsmOaaia  tCbiuA,  L^ted 
Do.  6 p.  0.  Debentnrea.  rei»3pWe  Feb^^l-.^- 
Do.  5p.o.(AnfltnUanGoTr8ubaid7|Deb.l900 
Do.  do.  r^ritfkered.  repayable  190i) 

Do.    5  per  cent  Debenture.  1890 


r  Eaatem  andSouth  African  Limited  5 per  cent.  1 
iMori.  Deb.  Begiaterad redeemable  1  Jan.  1900j 
Do.  do.  do.  To  Bearer  . 
Geiman  Union  TeIegrM>b  and Truit.  Limited .. . 
Globe TeLvraphandTruak,  Limited 

Da  6  per  cent.  Prefaience. 

Great  Northern   •^•vi 

Do.  Spercent-Debenturea  .....u;j^ 

India-Bubber.  Qntta-Perdta  and  Tel«g»P»»  Work* 

Da  6peroent.  Debentarea,  1886 

Indo-European.  Limited........... 

London  Platino-BraKaian,  Limited 


J  ExtenaioD.  Lis 
Do.  Speroeat.Pref< 

-"  lited   . 


Beoter'a.  Umil 

Submarine • 

Da       Scrip 

Submarine  CabteaTkuat 

Telegraph  Conatructioa  and  Maintenance  ..^.. 

^^^Da  6peroent.Bonda.1884 

Do.  3nd  Bonua  Treat  Cert. 

Weak  Coaat  of  America,  Limited 

Da  8per 

Weelem  and  BraiOian.  Hooted  ■-— .  ..-  -  ^ 

Da        6  per  cent.  Debentarea  "A**    1910 

Do.  6 p.a  Mart. tS5>. aeriea B of  '^.nd.Wt.^}^ 

Weatera  Union  of  U.  &  7  p.al  Mart.(Building)Bda. 

Da  6  per  cent.  Sterling  Bonda 

Week  India  and  Panama,  limited 

Da  gperceotlatPreferanoa  . 

Do.  6      do.     Snd      da        . 


TELEPHONES. 


151165        1    Oon,TeI«|A«e*M^temuic^Id;Koikl^ 
lOaOOO        1     Oriental  Tetephooe  Co..  Kos.  100  000  to  SOaOOO   .. 
lOOiOOO        5    .United  TbtepMne  Oa 


7-8 
II-  J 


WW 


49-50 

79  80 1  mu 

19-20'W 

n 

131-13  I 


lOlfxi 
Id. 


103 
1(0 


99-102 
100-103 
100-106 

Hi-  Hi 
104-107 
103-105 
103-106 
108-105 

101-104 

101  -to« 

l$i3 

100-103 
25-38 
101  -105 

I    %-  |i 

li^isj 
,aar-i76 

irja  -lOi 


A-Vf! 

C  100 

.^-128 


lU-MJii 


TRAFFIC  RECEIPTS. 


Western  and  Braiflian  l^maph  Companr  (Limited).    The  traffic  recdpt*  ^^^^^ 


period  laai  year. 
Weefc  India  and   Pi 


Panama  Trifgraph  Oampanj^(Uinlted).      Thb 

TvoripU  ftkr  the  half-month  ended  the  |5lh  July  i>«  ^^/ 


i?S2i^*« 


riSSi.  iSf  the-"Saf-n;iSr33edU;rBfa.^  jS  f'^,5L«SS»5 
£2j6  in  the  «rw»ponding  oeriod  of  188L  The  March  recelptj.  ««ggj  a 
£7.345.  leali^Hl  £:.4X^.    Fc*  (h»  hatf-mooth  raded  Jb*  »«*  £?  JSunW*^ 


^^^•oHiUqd 


mded  except  ia  so  fmr  as  the  chaiimAn  was  per- 


oomsaied  vith  £^.ol7.  In  the  cofTeapcatding  period  of  18 
'-' i  »l  £$,«d^  realised  JE6^9«. 


Aixa.  12,  1882.] 


THB  TUTiKftBATHIO  JOUBKAL  AXD 

ELECTRICAL    REVIEW. 


99 


THE  TELEGRAPHIC  JOURNAL  AND 
Vol.  XI.— No.  246. 


ELECTRICAL    ENGINEERING. 


Only  a  few  years  since  young  men  desirous  of  entering  the 
electrical  profession  were  limited  to  the  single  branch  of 
tel^fraphy,  and  their  choice  necessarily  lay  between  becom- 
ing practical  operators,  skilled  electricians,  or  manufac- 
turers of  electrical  apparatus  and  appliances.    The  first- 
mentioned  class,  of  course,  is  composed  of  a  large  body  of 
generally  intelligent  men ;  for,  wherever  a  telegraph  line, 
whether  overhead  or  submarine,  exists,  there  must  also  be 
the  operator.    The  skilled  electricians  and  manufacturers 
are,  however,  comparatively  few,  and  for  some  tune  past 
the  former  certainly  have  had  little  chance  of  improving 
their  positions,  simply  because  until  recently  no    other 
branch  of  electrical  science  was  open  to  them.    During  the 
last  six  years  or  so,  such  progress  has  been  made  in  other 
ways  than  telegi-aphy  of  pressing  electricity  into  our  service 
that  no  person  with  only  a  moderate  knowledge  even  of  this 
fascinating  pursuit  should  be  unable  to  keep  himself  well 
employed.    To  young  electricians  of  eight  or  ten  yeari^  ago 
it  was  the  height  of  ambition  to  be  connected  with  sub- 
marine telegraphy,  either  in  the  service  of  the  cable  manufac- 
turers or  in  that  of  some  telegraph  company.    The  work  of 
testing  cables,  although  somewhat  monotonous,  is  of  a  more 
scientific,  and  therefore  of  a  more  interesting,  character  than 
any  other  branch  of  telegraphy.    Their  manufacture,  too, 
is  a  subject  for  particular  study,  and  a  good  knowledge  of 
machinery  may  be  gained  in  a  cable  factory.    Then,  per- 
haps, the  best  part  of  all,  the  life  on  board  ship  when  the 
cable  leaves  the  manufactory,  the  laying,  and  the  homeward 
voyage — ^all  this  was  calculated  to  centre  the  thoughts  of 
young  men  engage!  in  electrical  work,  upon  submarine 
telegraphy.     The  bright  side  of  a  submarine   telegraph 
engineer's  life  is  a  very  fair  one,  bat  the  reverse  must  not 
be  forgotten.    The  junior  or  assistant  electricians  should 
always  remember  that  there  are  many  slack  periods  in  cable 
operations,  and  it  is  then  often  necessary  that  the  personnel 
of  the  staff  should  be  reduced.    When  such  a  proceeding  as 
this  took  place  at  the  period  we  are  speaking  of,  it  was 
sometimes  a  very  difficult  matter  for  the  young  electrician 
to  find  other  employment.    We  think,  however,  that  this  is 
a  contingency  not  to  be  feared  in  the  present  day. 

We  have  now  several  branches  of  electrical  engineering 
other  than  the  telegraph,  one  of  which  ]at  least  (telephony) 
will  become  as  important.  What  with  this,  electric  lighting, 
electric  railways,  &c.,  the  present  difficulty  is  to  find  men 
competent  to  perform  the  work  they  are  called  upon  to  do. 
To  prove  this  we  have  only  to  quote  the  remarks  of  Mr. 
W.  H.  Preece,  P.R.S.,  who  examined  the  candidates  in 
telegraphy  at  the  recent  examination  of  the  City  and  Guilds 
of  London  Institute. 
The  examiner  says : — 

The  papers  of  the  competitors  in  the  first  chiss  of  the  Honours 
examination  are  of  very  fair  merit.    The  replies  giren  in  the  Ordinary, 


or  Pass,  examination  are  not  altogether  of  a  satisfactory  character, 
except  in  one  or  two  cases.  The  competitors  who  have  taken  bat  a 
low  place  in  the  second  class,  and  those  who  have  not  passed,  haye,  in 
many  cases,  shown  that  the  knowledge  they  possess  of  the  subjeots 
they  deal  with  is  of  a  mere  mechanical  nature,  and  has  simply  been 
attained  from  constant  practice  at  a  particular  system  with  which 
they  have  had  to  deal,  and  they  appear  to  haye  but  little  notion  of  the 
broad  principles  upon  which  that  particular  system  is  founded ;  thuis, 
for  instance,  they  describe  at  full  length,  and  quite  correctly,  the 
methods  of  making  tests  with  particular  forms  of  apparatus,  but  it  is 
quite  eyident  that  if  these  tests  had  to  be  made  with  instruments 
which  were  slightly  different  in  character  to  those  described  the 
experimenter  would  be  unable  to  carry  them  out.  In  one  or  two 
instances  the  answers  giyen  haye  been  merely  definitions,  such  as 
would  be  found  in  any  technical  dictionary. 

Altogether,  I  think  the  character  of  the  papers  submitted  is  superior 
to  those  of  former  years. 

Again  in  the  same  examinations  on  electric  lighting. 
Professor  W.  B.  Ayrton,  F.R.S.,  says  :— 

The  answers  to  the  questions  set  at  the  recent  Technological  Exami- 
nations in  Electric  Lighting  and  Transmission  of  Power  show  that 
the  candidates,  with  a  few  striking  exceptions,  haye  hardly  adyanced 
beyond  the  mere  descriptions  of  the  construction  of  machines,  and 
haye  had  little  opportunity  of  studying  the  science  underlpng  their 
trade.  Considering,  howeyer,  how  yery  dif^ult  it  is  for  students  to 
find  men  who  are  competent,  and  who  at  the  same  time  haye  sufficient 
leisure  to  teach,  the  answers  in  this  subject  may  be  regarded  as  fairly 
good. 

Although  these  reports  are  not  particularly  favourable  we 
trust  that  the  students  who  sat  at  these  examinations  will 
not  be  discouraged  with  the  results  of  their  labours,  but 
rather  turn  again  more  earnestly  than  ever  to  their  studies 
with  the  assurance  that  a  fair  knowledge  of  electrical  science 
should  procure  for  them  good  and  profitable  employment. 
We  do  not  know  what  questions  were  given,  e'ther  in  tele- 
graphy or  in  electric  lightiug,  for  the  purposes  of  the  exami- 
nation we  have  referred  to,  but  there  is  usually  a  tendency 
on  the  part  of  examiners  to  find  out,  not  what  the  students 
know,  but  rather  what  they  do  not  know ;  or,  in  other  words, 
the  quei^tions  are  generally  set  in  such  a  way  as  to  impress 
one  with  the  profound  knowledge  of  the  examiner  himself, 
but  not  so  as  to  bring  out  the  students'  acquaintance  with 
the  every-day  work  he  is  likely  to  be  engaged  in.  Enough 
has  been  shown,  however,  to  prove  that  our  supply  of  com- 
petent electricians  for  our  most  recent  industries  is  very 
small,  and  we  cannot  imagine  a  brighter  prospect  for  young 
men  desirous  of  acquiring  a  profession  than  that  of  electrical 
engineering* 

Professor  Ayrton*s  remarks  as  to  the  difficulty  of  fiudidg 
competent  teachers  is  true  enough  so  Jbr  as  institute  or 
college  teaching  is  concerned,  and  therefore  the  youchfhl 
aspirant's  best  method  of  gaining  the  necessary  knowledge 
will  be  to  apply  for  a  pupilage  with  a  firm  of  electrical 
engineers  or  in  a  company.  This  is  generally  the  way  in 
which  a  youth  is  introduced  into  the  profession  of  a  civil 
engineer,  and  if  he  chooses  to  supplement  his  daily  practice 
by  private  lessons,  or  in  the  classes  attached  to  an  institute 
like  that  of  the  City  and  Guilds  of  London,  so  much  the 
better  for  his  chances  of  advancement.  We  are  still  only  at 
the  commencement  of  the  work  to  be  done  in  electric  lighting; 
electric  railways,  beyond  an  experimental  trial  or  so,  have  as 
yet  only  been  talked  of ;  and  the  telephone  industry,  which 
should  rival,  if  not  surpass,  that  of  the  telegraph,  has  up  to 
the  present  been  crippled  for  reasons  not  necessary  to  refer 
to  here.  Electrical  engineering  may,  therefore,  assume  at  any 
moment  an  importance  of  such  magnitude  that  we  shall  fail 
to  take  full  advantages  of  the  opportunities  offered  simply 
because  we  are  not  prepared  to  deal  with  the  work  put  before 
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1U.  Let  tbofle  men  already  possessed  of  a  compefcent  know- 
ledge of  electrical  matters  be  ready  to  seize  upon  the  first 
opportonity  of  entering  the  sphere  of  the  more  recent  dis- 
coreries  and  thus  gain  for  themselves  positions  they  might 
wait  for  in  Tain  in  the  established  branches  of  electricalscience. 


ON  THE  ELECTROMOTIVE  FORCE  OF 
A  ZINC-CARBON  ELEMENT. 


By  M.  BERTHELOT. 


I  HAVE  measured,  by  the  aid  of  a  Mascart's  electrometer, 
the  electromotive  force  of  a  zinc-carbon  element  immersed 
in  dilnte  sulphuric  acid. 

This  force  varies  very  rapidly  by  reason  of  polarisation, 
and  the  chemical  effects  which  it  is  able  to  set  up  vary 
exactly  in  the  same  proportion. 

When  the  circuit  is  closed  the  electromotive  force  of  a 
zinc-carbon  element  much  surpasses  that  of  a  zinc-platinum 
element,  the  proportion  being  as  1*76  :  1.  It  also  surpasses 
that  of  a  Daniefl  element  in  the  proportion  of  1'29  :  1 — 
that  is,  it  is  approximately  equal  to  the  sum  of  the  forces  of 
a  Daniell  and  of  a  zinc-cadmium  element  combined.  At 
the  moment  when  the  two  poles  of  the  zinc-carbon  element 
are  connected  its  electromotive  force  surpasses  even  this 
sum,  and  the  ratio  of  the  said  force  to  that  of  a  Daniell 
may  be  as  1 :  1*37,  but  the  force  falls  immediately  to  1*30 
or  1*29.  It  has  then  about  double  the  force  of  a  zinc- 
platinum  element — i,e.,  two  zinc-carbon  elements  are  more 
powerful- than  three  zinc-platinum  elements  all  alike  plunged 
m  dilute  sulphuric  acid. 

But  this  force  does  not  remain  long  at  its  initial  value  ;  it 
is  sufficient  to  maintain  the  circuit  closed  for  a  few  minutes 
by  means  of  a  copper  wire  of  a  diameter  of  about  |  millimetre 
and  0'20  metre  in  length,  to  see  the  electromotive  force  of  a 
zinc^carbon  become  equal  to  that  of  a  Daniell  (0*995  : 1).  At 
this  moment  two  zinc-carbons  are  surpassed  by  three  zinc- 

Elatinnms.  After  the  circuit  has  been  closed  for  some 
ouiB  a  zinc-carbon  falls  below  a  Daniell,  the  ratio  being 
0*83,  and  the  electromotive  force  is  very  near  that  of  a  zinc- 
platinum.  hBstljj  after  the  circuit  has  been  closed  for 
thirty^dx  hours  one  Daniell  may  even  surpass  two  zinc- 
carbons,  at  least  in  the  first  moments  which  follow  the  open- 
ing of  the  circuit  and  the  connection  of  the  two  poles  with 
tiZ  electrometer. 

If  I  make  this  reservation  it  is  because  the  electromotive 
force,  which  has  fallen  to  the  lowest  point  while  the  circuit 
is  cl(Med,  tends  to  increase  little  by  little  when  it  is  re-opened. 
The  electrometer  shows  very  distinctly  these  variations. 
Thus,  after  the  circuit  has  been  closed  for  some  minutes, 
the  electromotive  force  of  a  zinc-carbon,  compared  after 
opening  to  that  of  a  Daniell  in  the  electrometer,  has  been 
found  0*67,  in  a  few  moments  0*74,  then  0*83,  and,  finally, 
0*98,  which  value  is  api)roximately  stationary.  In  the 
same  manner,  after  the  circuit  has  been  closed  for  some 
hours,  I  have  found  0*52,  then  0*63,  and  then  0*76,  a  value 
almost  stationary  and  answering  to  that  of  a  zinc-platinum 
element. 

It  is  sufficient  to  take  the  battery  to  pieces  and  steep  the 
carbon  and  the  porous  vessels  in  pure  water,  renewed  several 
times,  for  some  hours  in  order  to  restore  the  original  electro- 
motive force.  This  may  be  done  several  times  in  succession, 
and,  without  doubt,  may  be  repeated  indefinitely. 

Hence  it  appears  that  we  have  to  do  with  the  effects  of 
polarisation  well  known  to  all  physicists.  These  effects 
are  due,  as  is  known,  to  more  or  less  complex  compounds 
formed  upon  the  electrodes,  the  presence  of  which  gives 
rise  to  electromotive  forces  of  a  contrary  direction  to  wiose 
of  the  principal  action.  These  compounds  are  of  two  kinds, 
the  one  kind  stable,  but  capable  of  being  removed  by  wash- 
ings, which  restores  to  the  battery  all  its  initial  electromotive 
force;  the  others  unstable,  dii»ociable,  capable  of  being 
destroyed  by  diffusion,  combined  to  the  oxidising  action  of 
the  air,  as  is  shown  by  the  variation  of  the  electromotive 
force  immediately  after  the  opening  of  the  circuit. 

However  this  may  be,  the  facts  just  detailed  prove  that 


the  zinc  carbon  battery  is  unfit  for  any  operation  which 
requires  a  constant  electromotive  force. 

Let  us  now  show  the  correlative  variation  of  the  chemical 
effects.  At  the  outset,  theory  indicates  that  the  electromotiTe 
force  of  the  zinc-carbon  element,  as  it  has  been  actually 
measured,  should  be  able  to  produce  any  electrolytic  reaction 
which  consumes  energy  inferior  to  24*5  x  1*3  =  82 
calories  per  equivalent  of  the  body  decomposed,  I  have 
proved  that  a  zinc-carbon  element  does  not  decompose 
acidulated  water  (34*5  calories),  but  on  adding  a  zinc- 
cadmium  element  (8  calories,  which  makes  40  calories)  the 
decomposition  is  produced. 

Two  zinc-carbon  elements  are  equal  at  the  outset  to  64 
calories,  they  should,  therefore,  decompose  sulphate  of  pot- 
ash,  and,  in  fact,  they  do  so.  For  this  decomposition  51*5 
calories  are  necessary.  . 

We  see  hence  the  error  committed  by  M.  Tommasi,  when 
he  believes  that  he  has  produced  this  decomposition  by  the 
mere  force  resulting  in  two  consecutive  couples  from  the 
formation  of  sulphate  of  zinc  from  metallic  zinc  and  dilnte 
sulphuric  acid.  In  reality  such  a  force  is  incapable  of  pro- 
ducing any  electrolytic  decomposition  which  consumes  more 
than  19  X  2  =  88  calories  per  equivalent.  If  two  zinc- 
carbons  decompose  sulphate  of  potash  whilst  two  rinc- 
platinums  are  unable,  it  is  because  the  chemical  reactions 
which  develop  the  electromotive  forces  are  not  the  same  in 
the  two  systems.  ,^      ,    ^       ^• 

Let  us  pursue  this  demonstration :  as  the  electromotive 
force  of  Uie  zinc-carbon  decreases,  its  chemical  power 
diminishes.  After  some  hours,  when  the  measurements 
show  that  the  force  of  the  two  zinc-carbons  is  fallen  below 
that  of  two  Daniells  (49)  they  cease  to  decompose  sulphate 
of  potash  (51*5;.  When  it  is  reduced  to  that  of  two  zmc- 
platinums  (3G  —  38)  they  still  decompose  acidulated  water 
(34*5),  but  it  is  necessary  to  connect  to  them  two  zmc- 
cadmiums  (38  +  16  =  54)  to  decompose  sulphate  of  potash 
the  addition  of  a  single  zinc-cadmium  being  insuflScient. 

If  I  have  thought  it  necessary  to  insist  upon  these  fact^ 
upon  the  direct  measurement  of  the  electromotive  forces  and 
on  their  continuous  correlation  with  the  energy  brought 
into  play  in  chemical  reactions  both  within  and  without  the 
pile,  It  is  that  there  may  exist  neither  doubt  nor  confusion 
on  the  fundamental  laws  of  electro-chemistry. 

M.  Tommasi  replied  to  this  as  follows : — 

Hitherto  it  has  always  been  admitted  that  m  any 
element  whatsoever  the  nature  of  the  positive  electrode 
had  no  influence  upon  the  electromotive  force,  provided 
that  this  electrode  was  not  attacked  by  the  exciting 
liquid.  In  the  bichromate  of  potash  element  alone  a 
difference  has  been  observed  in  the  electromotive  force, 
according  as  the  positive  electrode  was  of  platmum  ot 
of  carbon,  I  have  ah-eady  pointed  out  this  fact,  and  i 
shall  return  to  it  in  detail  in  speaking  of  the  chromic  acid 
element.  As  for  Smee's  element  withdUute  sulphunc  acid, 
it  has  always  been  believed  that  the  nature  of  the  positive 
electrode  does  not  sensibly  affect  its  electromotive  force. 
"  It  is  thus,"  says  M.  Du  Moncel, ''  that  silver,  lead,  carbon, 
copper,  aluminium,  iron  in  the  passive  state,  have  been  able 
to  be  substituted  for  the  platmum  of  Smee's  battery,  without 
any  difference  in  the  electric  action  other  than  that  derivea 
from  the  polarisation  which  these  plates  might  effect. 

It  appears,  therefore,  that  the  augmentation  of  the  electro- 
motive force  which  I  have  demonstrated  in  the  zmc-carbon 
element  constitutes  a  novel  fact,  not  without  a  scientmc 

^^  It^  known  to  aU  that  the  electrolytic  work  effected  hjm 
element  is  so  much  the  more  considerable  as  its  electromotive 
force,  measured  by  the  electrometer,  is  more  intense,  ton- 
sequently  it  is  not  surprising  that  M.  Berthelot  has  found, 
by  means  of  MascartS  electrometer,  that  the  zmc-(»rbon 
element  has  a  greater  electromotive  force  than  a  zmc-platmimi 
element.  Since  it  is  known,  according  to  my  fPe"f ^«^ 
that  the  chemical  work  produced  by  the  zmc-carbon  elemen^ 
is  much  greater  than  that  obtained  with  the  zmc-platmum 
element,  it  would  have  been,  indeed,  strange  and  contRtfT 
to  all  known  facts  if  the  electrometric  determmations  exeaiwa 
by  M.  Berthelot  had  proved  the  contrary.  . 

I  had  intended  to  complete  my  researches  on  ^\^^' 
carbon  element  with  electrometric  determinations;  Dui  » 
M.  Berthelot  has  anticipated  me  it  only  remains  for  me  w 
observe  that   all   the  experiments  which  this  savam  n» 
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described  in  no  way  tell  against  my  researches,  but,  on  the 
contrary,  give  them  a  greater  degree  of  certitude.  I  have 
never  said  that  a  zinc-carbon  element  was  equal  to  a  zinc- 
platinum  element,  for  the  simple  reason  that  I  have  proved 
cuite  the  contrary.  I  have  certainly  not  sought  to  show 
that  the  zinc-carbon  element  produced  an  electromotive  force 
greater  than  the  zinc-platinum  element,  in  order  to  infer 
that  these  elements  were  mutually  equivalent. 

In  my  last  note  I  have  merely  brought  forward  &cts,  and 
these  &ct8  are  perfectly  exact,  as  M.  Berthelot  has  been  able 
to  convince  himself  when  he  repeated  my  experiments,  in 
order  to  complete  them  by  electrometric  determinations. 
As  to  the  interpretation  of  these  facts  I  have  not  said  a 
word,  and  consequently  M.  Berthelot  ascribes  to  me  things 
which  I  have  never  thought. — Oomptes  Rmdus. 


the  combining  cylinder  (fig.  2),  the  development  of  which  is 
shown  hj  fig.  3. 

The  five  plates  of  fig.  1  are  formed  of  five  springs  which 
press  together  on  the  connecting  plates  of  the  cylinder.  It 
can  easily  be  seen  that  the  lengths  and  the  positions  of  the 
metal  stri^  are  arranged  so  as  to  introduce  in  the  circuit 
those  bobbins  the  sum  of  whose  resistances  forms  the  series 
of  numbers  0  to  10.    The  cylinder,  it  is  evident,  is  made  of 


GARNIER'S  COMBINATION  RHEOSTAT. 


The  combination  rheostat  of  M.  Gamier,  which  was  ex- 
hibited at  the  Electrical  Exhibition  at  Paris  in  1881,  has 
for  its  object  the  immediate  combination  of  a  number  of 
resistances,  so  as  to  form  a  total  equal  to  any  required  value. 
The  resistance  boxes  usually  employed  contain  bobbins 
which  are  multiples  of  an  arbitrary  unit,  the  ohm,  for  ex- 
ample, and  are  so  selected,  that  they  can  be  grouped  together, 
so  as  to  form  any  required  total ;  by  this  arrangement  any 
resistance  whatever,  from  the  unit  upwards  and  varying  by 
e(iual  graduations,  can  be  obtained.  Thus,  with  the  mul- 
tiples which  have  been  long  employed,  namely,  1,  2,  2,  5 
—10,  20,  20,  60—100,  200,  200,  600,  any  number  from 
1  to  10,000,  each  differing  by  one  unit,  can  be  formed, 
provided  that  one  does  not  exceed  twice  the  last  term  of  the 
aeries.  Bat  if  it  is  required  to  form  rapidly  any  given 
resistance,  it  is  difficult  to  avoid  various  changes  of  the 
plugs,  in  order  to  obtain  the  required  combination ;  this 
•operation  is  analogous  to  the  operation  of  weighing,  and  one 
knows  how  much  time  is  lost  in  the  employment  of  a  balance 
and  marked  weights.        • 

With  the  cylindrical  rheostat  one  can  form  immediately 
any  arbitrary  rsistance,  and  can  also  increase  or  diminish  it 
regularly  by  degrees  corresponding  to  any  decimal  unit. 
This  apparatus  consists  of  a  certain  number  of  dials,  units, 
tens,  and  hundreds,  for  example,  each  having  eleven 
divisions  (0  to  10),  over  which  a  pointer  moves.  Each 
needle  is  mounted  on  the  axis  of  a  cylinder,  which  has  for 
its  object,  in  each  of  its  positions,  the  introduction  of  such 
bobbins  as  will  together  form  the  exact  resistance  indicated 
by  the  pointer.  The  "unit"  cylinder  is  connected  to 
bobbins  1,  2,  2,  6 ;  the  •'  ten "  cylinder  is  connected  to 
bobbins  10,  20,  20,  60,  and  so  on.  It  will  be  sufficient  to 
explain  the  construction  of  one  of  these  cylinders.  Let  us 
suppose  the  four  bobbins  to  be  connected,  as  indicated  by 
fig.  1,  to  five  metal  plates,  a,  b,  o,  d,  b  ;  if  these  plates 
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cemain  insulated  from  each  other,  the  circuit  m,  n,  contains 
the  resistance  of  all  the  bobbins,  that  is  to  say,  10  ohms  ; 
if  a  combination  is  effected  by  metallic  connections,  of  inap- 
preciable resistance,  of  the  three  plates,  c,  b  and  e,  for 
example,  then  the  resistances,  6  and  2,  become  cut  out  of 
.  the  circuit,  and  a  resistance  of  3  only  remains  in  circuit ; 
thus  by  a  proper  union  of  the  plates  any  resistance  from 
0  to  10  can  be  obtained.  The  metallic  connections  are 
effected  by  bands  of  metal  fixed  around  the  circumference  of 
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an  insulating  material,  wood  or  ebonite.  The  plates,  a,  b, 
c,  D,  B,  are  fixed  at  one  extremity  and  have  sufficient  elas- 
ticity at  their  free  ends  to  allow  of  the  rotation  of  the 
cylinder,  and  of  the  various  strips  of  metal  being  brought 
into  the  eleven  different  positions  which  they  can  take  up. 

The  "ten"  and  "hundred"  cylinders  are  arranged  in 
the  same  wav  as  that  for  the  "units,"  and  the  circuits, 
M,  N,  of  the  three  cylinders  are  alike.  The  cylinders  can  be 
placed  in  a  box  arranged  like  a  Wheatstone  bridge,  and 
furnished  with  proportional  branches.  The  same  arrange- 
ment of  cylinders  can  be  equally  well  applied  to  the  group- 
ing of  condensers. — Annales  TiVegraphiques. 


THE  ELECTRIC  LIGHTINQ  BILL. 


Iv  the  HotiBe  of  Lords  on  Thursday,  August  3rd, 

Lord  Sudeley  moved  the  second  reading  of  the  Electric  Lighting 
BUI.  The  pubUo  are  by  this  time  so  famihar  with  this  measure  that 
it  win  not  be  necessary  to  repeat  the  noble  lord's  observations  at  any 
gn^eat  length.  He  pointed  out  the  rapid  and  extensive  growth  of 
electric  lighting  in  recent  years,  and  the  necessity  for  legislating  upon 
the  subject  in  such  a  way  as  to  prevent  the  creation  of  such  mono- 
polies as  those  of  gas  and  water — ^not  always  to  the  benefit  of  the 
public.  He  reoit^  the  leading  provisions  of  the  biU  as  it  left  the 
other  House,  and  related  the  proceedings  both  of  the  recent  Oom- 
mittee  and  of  that  in  1879.  In  support  of  the  licences  provision,  he 
argued  that  the  necessity  of  companies  going  before  Parliament  and 
bcmg  prepared  for  an  outlay  at  once  of  £10,000  or  £12,000  would 
practicaUy  retard  the  development  of  electric  lighting  to  a  serious  ex- 
tent, whereas  the  proposed  system  of  temporary  Ucences  would  be  both 
simple  and  cheap,  ana  therefore  of  great  advantage  to  the  community 
at  large.  The  objections  of  the  gas  companies  he  dismissed  with 
the  remark  that  they  naturally  did  not  like  an  innovation  which 
threatened  their  interests,  although  they  had  no  real  legal  monopoly 
in  the  supply  of  light ;  and  in  conclusion  he  promised  that  the  Board  of 
Trade,  not  desiring  to  hamper  the  operations  of  electric  companies, 
would  be  ready  to  modify  any  terms  tnat  might  be  found  too  hard. 

Lord  Emly  did  not  advance  any  obetalxles  to  the  biU,  but  he 
regretted  that  it  had  come  up  so  late  that  it  could  hardhr  receive 
adequate  consideration.  He  likewise  regarded  the  case  of  the  gas 
companies  lightly,  but  he  expressed  a  fear  lest  the  clause  (27)  wmch 
would  enable  an  early  purchase  by  local  authorities  might  deter 
people  itooi  entering  upon  undertakings,  especiaUy  the  system  being 
still  largely  experimental,  could  hardly  yield  any  return  in  less  than 
fifteen  years,  when  undertakings  could  be  bought  up  without  com- 
pensation. 

The  Earl  of  Crawford  and  Balcarres,  who,  as  Lord  Lindsay,  sat 
on  the  Ck>mmittee  of  1879,  also  objected  to  the  27th  clause,  pointing 
out  that  i^though  a  fair  price  would  be  given  for  an  undertaking, 
yet  plant  and  machinery  would  be  depreciated  by  something  like  50 
per  cent.,  which  would,  of  course,  be  so  much  loss  to  the  original 
company.  For  that  reason  he  feared  the  purchasing  powers  would 
be  a  senous  hindrance. 
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india-rabbcr. 


ebonite  a«i  pipes  of 


The  frcuh  h'qnid  can  be  used  three  times  ottt.  The  first 
time  it  flows  at  the  rate  of  20  litres  per  hour,  aad  through 
the  battery  of  48  elements ;  the  second  time  at  the  rate  of 
80  litres,  and  the  third  time  at  the  rate  of  40  hties.  By 
adding  a  little  of  the  fresh  liquid  it  con  be  used  orer  fws 
fourth  time.  When  thus  used  it  drains  throng  at  thyWe 
of  60  litres  per  hour  per  battery  ;  after  which  thd^qwd 

ifoos  through  a  process  of  regeneration.  MM.  Jarac^tand 
Ircnot  profess  to  be  in  poBsossion  of  an  economic  jjwceas 
for  the  regeneration  of  the  Kquids,  a  process  wh  i^iBows 
of  the  separation  of  the  chrome  and  the  zi}ion%.  fro&  the 
ttlkaline  sulphate,  by  a  new  method.  This  proains  ^trbichw 
no  longer  a  seoret,  being  patented  by  MM.jis  st'j^^ 
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Orenet,  appears  to  us  to  be  decidedly  complicated.  The 
following  IS  a  rapid  enumeration  of  the  manipulations  neces- 
sary to  effect  the  regeneration  of  the  products : — 

1st.  The  saturation  of  the  excess  of  sulphuric  acid  by 
carbonate  of  lime  ;  the  precipitation  of  the  sulphate  of  lime, 
of  the  oxide  of  chrome,  and  of  the  carbonate  of  zinc.  The 
liquor  which  remains  contains  alkaline  sulphate. 

2nd.  The  decantation,  concentration,  and  crystallisation 
of  the  alkaline  sulphate. 

drd.  The  separation  of  the  carbonate  of  zinc  from  the 
oxide  of  chrome,  and  of  the  sulphate  of  lime,  by  a  certain 
quantity  of  sulphuric  acid,  which  is  calculated  exactly  to 
transform  the  carbonate  of  zinc  into  sulphate  of  zinc.  The 
liquor  which  remains  contains  sulphate  of  zinc,  which  is 
ooncentrated  after  decantation  for  crystiUlisation. 

4th.  The  desiccation,  pulverisation,  and  mixing  of  the 
sulphate  of  lime  and  oxide  of  chrome  with  quicklime  and 
the  alkaline  carbonate. 

5th.  The  calcination  of  the  above  mixture  on  the  hearth 
of  a  reverberatory  furnace  and  the  extraction  of  the 
chromate  by  known  processes. 

We  see  that  the  generation  of  the  products  is  by  no 
means  a  simple  operation,  involving,  as  it  does,  five  pro- 
cesses, not  counting  the  known  processes,  and  the  carriage 
of  the  liquids  fix>m  the  Comptoir  to  the  workshop,  and  from 
the  workshop  to  the  Comptoir. 

Let  us  now  return  to  the  batteries.  We  can  see  that  the 
overflow  pipe  serves  to  maintain  the  level  constant  in  the 
elements  in  proportion  as  they  are  filled  with  fresh  liquid  ; . 
Uiis  circulation  of  the  liquid  serves  in  a  certain  degree 
to  keep  the  current  constant,  a  constancy  still  more  pre- 
served by  an  aeration  produced  in  each  element  by  means  of 
two  tubes  of  ebonite,  which  plunge  into  the  bottom  of  the 
liquid.  In  order  to  obtain  the  air  necessary  for  the  aeration 
Without  special  expense,  advantage  is  taken  of  the  compressed 
air  used  lor  the  pneumatic  transmission  of  messages  between 
the  various  offices  of  the  Oomptoir. 

Under  ordinary  conditions,  the  volume  of  air  furnished  to 
each  battery  is  about  three  cubic  metres  per  hour,  under  a 
pressure  equal  to  the  height  of  the  liquid  in  the  elements,  or 
about  15  to  20  centimetres  of  water. 

The  installation  is  completed  by  a  supply  of  water  for 
cleaning  the  elements,  and  a  double  sink  for  the  discharge  ; 
one  of  the  sinks  is  employed  for  remixing  the  liquid  for  * 
charging  the  batteries,  the  other  holds  the  water  for  washing 
the  elements  and  conducts  it  into  the  sewers. 

The  negative  pole  of  each  battery  is  connected  to  a 
common  lead  wire,  the  positive  pole  is  joined  to  a  com- 
mutator which  has  fifty  bars.  The  feeding  apparatus  is 
also  connected  to  a  common  negative  lead  wire,  and  the 
positive  poles  are  attached  ta  the  same  commutator ;  the 
batteries  occupy  the  horizontal  bars  and  the  lighting 
^paratus  the  vertical  ones.  We  only  require,  therefore,  to 
place  a  peg  where  two  given  bands  meet  in  order  to  establish 
communication  between  a  battery  of  a  given  number  and 
a  given  series  of  lighting  apparatus.  Either  the  Swan 
incandescent  lamps  or  the  arc  lamps  of  Siemens,  Gravier, 
&c.,  are  used  as  occasion  requires.  Each  battery  of  48 
elements  in  series  has  an  electromotive  force  of  82  volts, 
and  can  give  as  much  as  24  amperes  on.  a  short  circuit. 
We  see  by  these  figures  that  a  single  battery  is  sufficient 
to  feed  a  number  of  incandescent  hmps  or  a  voltaic  arc 
•with  10  carbons  of  10  millimetres,  which  works  very  well 
with  10  ampferes.  We  can  besides  group  several  batteries 
in  tension  or  in  quantity  as  occasion  may  require,  in  order 
to  supply  more  powerral  arc  light  or  a  larger  number  of 
incandescent  lamps ;  it  is  with  this  object  and  also  for  the 
purpose  of  having  a  few  reserve  batteries  that  the  com- 
mutator has  only  50  positions,  although  the  complete  in- 
stallation should  have  60  batteries. 

The  emplovment  of  a  distinct  wire  for  each  lamp,  and  of 
a  wire  for  each  battery,  the  negative  being  in  common,  con- 
stitntefl  rather  a  serious  expense  at  the  first  installation,  but 
it  has  the  advantage  of  rendering  the  apparatus,  lamps,  and 
batteries  absolutely  independent  of  one  another.  In  case 
of  accident  it  is  easy  to  localise  it  and  repair  it,  and  thus 
the  accident  is  never  very  serious.  An  indicating  table, 
arranged  opposite  the  Swiss  commutator,  enables  the  ughting 
of  any  given  hall  to  be  regulated  from  a  distance ;  the 
workman  charged  with  the  supermtendence  of  it  knows 
which  are  the  nght  batteries  to  work,  and  has  only  to  place 


the  pegs. .  Besides,  the  lamps  can  be  lit  or  extinguished  at 
will  by  commutators  arranged  in  the  hall,  when  oom-> 
munication  is  established  between  a  battery  and  a  given 
circuit  by  means  of  the  Swiss  commutator. 

Such  is  the  principle  of  MM.  Jarriant  and  Orenet's 
installation  of  biclm)mate  batteries  for  the  lighting  by 
electricity  of  the  Comptoir. 

The  future  will  throw  some  light  on  the  economic  view  of 
the  question,  concerning  which  we  have  as  yet  very  vague 
ideas.  This  point  will  decide  the  future  of  the  installation  ; 
but  whatever  fate  may  be  reserved  for  it,  it  was  no  less  in- 
teresting to  describe  the  general  outline  of  an  installation  in 
which  for  the  first  time  for  industrial  purposes  and  practical 
application  an  electrical  energy  of  fifty  horse-power  has  been 
produced  by  the  employment  of  liquid  batteries. 


CORRESPONDENCE. 


TO  CORRESPONDENTS. 
No  notioQ  can  be  taken  of  anonymouB  oommonloations.    Whateyer 

is  intended  for  insertion  must  be  authenticated  by  the  name  and 

addrees  of  the  writer,  not  necessarily  for  publication,  but  ae  a 

guarantee  of  good  faith. 
Oorrespondenoe  should  arriye  not  later  than  Tuesday  morning  if  it  ia 

desired  to  appear  in  the  following  number. 


A  MAGNETOMETER  FOR  THE  DETERMINATION 
OF  THE  POLE  STRENGTH  OF  MAGNETS. 

To  the  Editors  of  The  Electrical  Review. 

Sirs, — ^While  occupied  in  the  study  of  magnetism  I  have 
devised  a  little  instrument  by  which  the  pole  strength  of 
magnets  may  be  determined  in  absolute  units.  As  it  is  not 
difficult  to  arrange  and  gives  good  results  I  venture  to  send 
it  to  your  Review,  as  it  may  possibly  be  of  use  to  some 
who  are  engaged  on  the  subject  of  magnetism. 
Yours  faithfully, 

FREDERICK  JOHN  SMITH. 
Taunton,  July  2Sth,  1882. 

Description. 

A  magnet  of  rectangular  shape,  son.  Having  a  brass 
counter  weight,  d  c,  equal  in  length  to  o  n,  is  attached  to  a 
torsion  wire,  A  b,  stretched  between  two  piDars  ;  it  is  fur- 
nished with  a  mirror  scale  and  lamp,  F  H.  The  magnet  is 
made  of  rectangular  form  in  order  tnat  the  south  pole  may 
lie  placed  in  the  axis  of  the  wire,  and  thus  out  of  the  in- 
fluence of  side  puU  of  the  magnet,  n  '  s'.  By  a  milled  head  at 
A  different  amounts  of  torsion  can  be  given  to  the  wire. 
To  use  the  instrument  the  magnet,  n'  s',  is  removed,  and 
the  magnet  is  placed  in  a  horizontal  position,  and  the  scale 
reading  taken.  A  known  weight,  w,  is  now  i)laced  at  d, 
and  the  new  scale  reading  recorded.  The  weight  is  now 
removed,  and  the  magnet,  n'  b',  of  equal  pole  strength  is 
slowly  raised  under  the  N  pole  of  the  rectangular  magnet 
until  the  same  reading  on  the  scale  is  obtained  as  when  the 
weight  was  on,  thus  the  repulsion  of  the  two  equal  poles  is 
equal  to  the  effect  of  the  weight,  w.  (No  great  difficulty  is 
found  in  making  magnets  of  equal  pole  strength  by  a  pecu- 
liar process.) 


Now,  we  know  that  the  force,  /,  actmg  between  magnetic 
poles  it  stated  by  the  formula 

sxb' 
•^-^    d" 
where  s  s'  denote  pole  strength  and  d  distance  between 
them  in  this  instrument,  s  =  b',  so  the  formula  may  be 
written 

and  wgatahe  written  for/ where  to  denotes  the  munerical 
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value  of  the  weight  and^  =  gravity  force  ;  from  this  s  is  at 
once  known  ;  the  weights  are  part  of  the  gramme,  and  the 
distance,  d,  is  measured  in  centimetres.  The  rectangular 
magnet  has  been  used  by  me  to  construct  a  virtually  one- 
pole  magnet  some  years  ago.  When  the  strength  of  one- 
pole  has  been  determined  other  magnets  and  solenoids  can 
at  once  be  compared  with  it,  the  magnet,  n'  s',  is  raised  into 
jKwition  by  a  micrometer  screw. 


THE  RIVAL  TELEPHONE  COMPANIES. 
To  the  Editors  of  Tbe  Electkioal  Kbview. 

Sirs, — The  public  has  no  doubt  heard  with  no  unmixed 
pleasure  the  announcement  by  "The  London  and  Globe 
Telephone  and  Maintenance  Company  (Limited),  that  it 
intends  to  constract  and  maintain  and  provide  telephone  lines 
and  exchanges  on  more  advantageous  terms  than  those  of 
existing  companies,  so  as  to  place  the  telephone  within  reach 
of  all  classes  of  society."  The  United  Telephone  Company 
has  lost  no  time,  however,  in  bringing  to  the  notice  of  the 
public  several  judicial  facts  bearing  upon  certain  of  the 
patents  advertised  as  part  of  the  purchase  to  be  made  by  the 
new  company  for  the  moderate  sum  of  £130,000.  The 
public,  however,  are  too  familiar  with  the  preposterous  claims 
heretofore  set  up  by  the  United  Telephone  Company  to  give 
credence  to  all  that  company  may  publish.  In  this  case, 
however,  it  would  n^^'^ar  that  Mr.  Justice  Fry  did  decide 
that  the  Hunnings'  transmitter,  "  having  the  combination 
of  a  diaphragm  with  a  tension  regulator,"  was  an  infringe- 
ment of  Edison's  patent,  which  patent,  however,  Mr.  Justice 
Fr^  felt  compelled  by  the  evidence  before  him  to  declare  to  be 
void,  because  of  a  claim  in  it  not  justified  by  the  provisional 
specification. 

Now,  however,  the  fiat  of  the  Attorney-General  has  been 

f  ranted,  and  the  objectionable  claim  of  Edison  has  been 
isclaimed— and  his  patent  stands  valid — and  any  transmitter 
combining  a  diaphragm  with  a  tension  regulator,  be  it 
Hnnnings*,  Dolbear's,  or  Ander's,  is  clearly  an  infringement 
of  Edison's  patent,  according  to  the  decision  of  Mr.  Justice 
Frv. 

When  schemes,  for  which  the  too  easily  gulled  British 
public  are  asked  to  subscribe,  embrace  the  development  of 
scientific  discussion,  it  might  be  advisable  for  it  to  consult 
scientific  publications  instead  of  the  financial  newspapers 
of  the  day. 

JUSTICE. 
10th  August,  1882. 


MULTIPLE    TELEPHONE    SIGNALLING. 
To  the  Editors  of  Thb  Electrical  Review. 

Sirs, — I  beg  to  oflfer  a  few  remarks  on  the  article 
describing  Mr.  KetteU's  individual  telephone  call  and  signal, 
in  the  number  for  July  15th.  It  is  a  difficult  task  to  give 
a  detailed  description  of  such  an  instrument,  and  great 
credit  is  due  for  the  lucid  manner  in  which  the  working 
was  explained. 

**  The  proof  of  the  pudding  is  the  eating."  I  therefore 
speak  wicn  all  deference  to  the  statement  that  the  system 
has  been  in  practical  use  for  over  a  vear  and  a  half,  and 
has  proved  a  perfect  success,  but  it  would  appear  to  me  that 
the  following  difficulties  would  seriously  afiPect  the  prospect 
of  its  general  introduction  into  this  country  : — 

1.  Each  subscriber  could  interrupt  and  overhear  the 
conversation  of  any  other  subscriber  on  the  same  line. 

2.  Any  mischievous  person  might  without  fear  of  detec- 
tion, ring  up  all  the  subscribers  on  the  line  by  pressing  his 
button  when  he  observes  the  clockwork  going. 

8.  The  subscriber  who  first  calls  is  kept  waiting  with  his 
telephone  to  his  ear  until  the  exchange  answers  him,  and 
after  that  until  the  attention  of  the  person  he  wishes  to 
speak  to  is  gained.  This  is  verv  wearisome  compared  to 
the  separate  line  system,  under  which  the  subscriber  simply 
rings  up  the  exchange,  and  having  given  the  number  of 
the  firm  he  requires,  may  leave  the  instrument  until  his  beU 
is  rune  again  as  a  warning  that  the  person  he  asked  for  is 
in  readiness  to  speak. 

4.  No.  1  rings  up  the  exchan^,  and  in  doing  so  sets 
all  the  discs  to  **  line  occupied  ";  be  says  he  wants  to  speak 
to  No.  5  (who  is  on  the  same  line).  How  is  the  attention 
of  tbe  last-named  to  be  obtained  ?    Must  not  the  exchange 


:o  through  the  process  of  clearing  the  line,  and  thea  e: 
lim  up  by  pressing  the  button,  p,  aa  in  other  caaes  ? 

5.  The  amount  of  work  thrown  on  the  opo^ionrv 
appear  to  be  very  heavy  ;  they  would  not  only  have  to  tj 
until  the  clock  ceased  running  before  connecting  twob 
together,  but  would  have  to  send  clearing  cniraits  *.-■ 
each  of  them  after  the  expiration  of  the  three 
allowed  for  speaking. 

One  man  could  not,  I  suppose,  do  the  switching  fori 
than  thirty  subscribers  (six  lines  of  five  stations  each). 

6.  In  the  event  of  the  person  who  is  being  dfled 
attending  to  the  first  ring  of  his  bell,  a  cleaniig  ex 
would  have  to  be  sent  fiSm  the  exchange  al<Hig  tht  .* 
and  the  process  of  ringing  him  gone  throngfa  again,  cr 
which  tmie  the  subscriber  who  first  called  wookl  be : 
patiently  waiting  with  his  telephone  to  his  ear. 

Taking  the  difficulties  above  enumerated  into  eaaiir 
tion  and  the  thousand  and  one  pecnliar  incidents  «:. 
occur  in  the  use  of  exchange  lines,  I  do  not  tlunk  tbb~ 
have  yet  arrived  at  a  satisfactory  solution  of  tbe  p«-. 
how  to  connect  several  subscribers  up  to  an  ^chia^ 
one  wire,  and  at  the  same  time  give  them  an  efficieniar. 

The  best  arrangement  I  have  yet  seen  for  tbe  no 
was  that  designed  by  Messrs.  Brown  &  Saunders,  and  a  «■ 
at  the  recent  Crystal  Palace  Exhibition.     A  describe  -^ 
it  was  given  in  one  or  two  of  the  scientific  papen.  1 
following  is  an  extract  from  one  of  these,  from  wfaid : ' 
be  seen  that  very  important  results  are  obtained : — 
,     "The  object  of  this   apparatus  is  to  place  a  tr, 
(s^j  11)  telephonic   subscribers  in  series  on  one  Li 
such  manner  that  either   one  may  call  up  and  f^ 
another  without  disturbing  the  remainder  and  witirC  - 
possibility  of  any  of  the  remaining  subscribers  either  u;-. 
or  overhearing  the  conversation  or  of  interrupting  h  - 
ing  until  the  (^ler  clears  the  line. 

"  An  automatic  arrangement  is  also  provided  whidL  Jx:* 
that  the  caller  shall  not  neglect  to  so  clear  the  Ixne  r 
he  has  finished  speaking." 

The  telephone  industries  are  now  assuming  vay  i: 
proportions  ;  a  great  variety  of  opinion  exists  as  to  ti-  =■ 
form  of  switch  boards,  subscribers,  instruments,  tmsesz  ■ 
line  work,  &c.  It  appears  to  me  ^t  once  strange  and  rr 
table  that  in  this  country  telephonists  have  not  far..' 
exchanged  views  and  discussed  these  questions  thrccr.  - 
medium  of  a  paper.  I  am.  Sirs, 

Yours  faithfnily, 
WM.  L.  MADGE 
Bel&st,  August  ^th,  1882. 


ELECTRIC  LIGHTDfO. 

To  the  Editors  of  The  Electrical  Rbthw. 

Gentlemen, — In  Mr.  Humphreys'  letter  to  year  jr-j 
of  the  5th  inst.,  making,  no  doubt,  allowable  excw 
the    Brudi   failures,  he  says,  "  In   this    the    fiff:  * ' 
attempt  ever  made  at  street  lighting  in  this  cocr 
Now,  "  fair  play  is  a  jewel,"  and  long  before  **  Brmb* 
ever  heard  of  the  "  Jablochkoflf"  system  lit  the  gxf 
thoroughfare  in  Europe,  and  has  done  so  for  iw^'^ 
years,  and  never  had  an  extinction,  until  for  one  :' 
lately,  by  the  piston  rod  of  the  engine  breaking. 
Faithfully  yours, 

K  SPEAB  BEGBH 
Aifgust  bth,  1882. 


THE  CITY  AND  GUILDS  OP  LONDON  INSTIT:^ 
TECHNOLOGICAL  EXAMINATION. 

To  the  Editors  of  The  Electrical  Rkvixw. 

Sirs, — In  "  Fareham's  "  interesting  and  soggealm  *■ 
in  your  last  issue,  on  the  recent  technological  exair's- 
held  under  the  auspices  of  the  City  and  Guilds  of  2^ 
Institute,  he  mentions  what  appears  to  be  an  aam' 
the  result  of  that  examination.    The  partioolan  ««x 
gives  of  this  case  tally  exactly  with  those  known  ta  3k.  » 
if  I  am  right  in  believing  they  refer  to  the  smx  c"' 
stances,  perhaps,  as  one  better  acquainted  with  tht  •  = 
fiacts,  I  may  be  permitted  to  correct  the  ernmeoa*  »-' 
he  has  formed  of  them,  and  which  he  may  hare  M   * 
readers  to  share.    Your  correspondent  is  qoiu  «r.^.  - 
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stating  a  clerk  of  only  six  months*  study  managed  to  secnre 
an  honours*  "pass,"  while  another  of  six  years*  theoretical 
and  practical  experience  was  plucked,  and  using  this  as  an 
argument  to  show  the  weakness  of  the  present  examinational 
system.  The  truth  is,  the  successful  clerk  has  had  a  few 
years  of  study,  and  it  has  not  been  all  theoretical,  though  he 
has  never  acted  as  a  "test**  oflBcer.  "Fareham**  is  not 
very  successful  in  explaining  the  cause  of  the  failure  of  one 
80  deserving  of  honours.  Is  it  conceivable  that  one  who 
five  years  ago  secured  a  first  class  certificate  in  electricity 
and  magnetism  could  have  failed  to  pass  in  honours  through 
inability  to  express  himself  ?  But,  whatever  may  be  the 
true  reason,  it  is  scarcely  fisiir  to  make  use  of  the  result  to 
cast  reflections  on  ttie  quality  of  the  knowledge  possessed 
by  a  successful  candidate,  and  to  question  (even  though 
indirectly)  his  right  to  an  honour  which  he  has  striven 
hard  for. 

**  Fareham  **  assures  us  this  *'  anomaly  "  is  by  no  means 
an  isolated  one,  but  I  am  inclined  to  think  that  if  the  others 
were  examined  into  they  would  admit  of  a  more  creditable 
explanation.  I  do  not  believe  that  any  one,  however  excel- 
lently crammed  or  coached,  could  pass  ordinary  or  honours 
in  telegraphy  without  a  considerable  practical  Knowledge  of 
the  subject;. 

ABA. 
August  7th,  1882. 


then  be  needful  to  hurry  over  the  entire  subject  in  one 
short  session  as  at  present,  and  students  would  no  longer 
have  it  in  their  option  to  bring  discredit  on  themselves  and 
their  teachers  by  aspiring  beyond  their  qualifiqations. 

Yours  truly, 
MAGA. 


To  the  Editors  of  The  Electrical  Eevibw. 

SiBS,~The  keynote  of  the  annual  wail  from  disappointed 
teachers  has  been  struck  bv  your  correspondent  **  Fareham,** 
in  a  letter  which  is  valuable,  so  far  as  the  tabulation  of  the 
examination  results  and  his  remarks  thereupon  go,  but 
which,  in  other  respects,  has  not  a  very  logical  connection 
between  its  premises  and  conclusions. 

A  quotation  is  made  from  an  address  of  Colonel  Webber, 
in  which  instruction  in  the  workshop  and  laboratory,  and 
the  hand-in-hand  march  of  theory  and  practice  is  advocated ; 
and  your  correspondent  goes  on  to  state,  that  such  a  course 
cannot  be  gone  through  at  the  City  and  Guilds  classes  so 
long  as  the  present  system  of  examination  continues,  so 
long  as  students  ^in  prizes,  and  teachers  grants,  by  mere 
"cram**  knowledge.  I  venture  to  think  this  charge 
^[ainst  the  City  and  Guilds  examinations  is  quite  unfounded. 
The  questions  set  at  the  May  examination  seem  to  have 
been  specially  directed  against  **  cram/*  and  no  student  who 
had  not  combined  a  practical,  with  a  theoretical  study 
of  the  subject,  could  have  answered  them  satisfactorily. 

To  support  his  case,  "  Fareham  **  cites  an  instance  where 
a  student,  who  has  devoted  five  years  of  his  time  to  the 
study  of  technical  telegraphy,  and  who  discharges  from 
time  to  time  the  duties  of  a  testing  oflBcer,  was  plucked, 
^  while  a  six  months*  (?)  student  gained  an  honour's  place. 
'  '*  There  is  but  one  explanation  of  such  an  anomaly/*  adds 
your  correspondent,  "  and  it  is  the  failure  of  the  five  years* 
student  to  express  himself  on  paper.** 

Practical  examinations  are,  therefore,  demanded.  With- 
out discussing  whether  a  student  who  fails  at  a  written 
examination  would  be  more  successful  at  an  oral  one,  I 
would  point  out  that  this  "anomaly**  is  singularly  at 
variance  with  the  position  taken  up  by  "  Fareham,**  proving, 
as  it  does,  that  there  may  be  too  much  practice  and  too 
little  theory.  There  are  many  very  good  testing  oflScers 
who  carry  out  their  duties  with  care  and  exactitude,  and 
with  a  certain  amount  of  "  knowingness  *'  to  boot,  whose 
real  knowledge  of  the  principles  of  testing  never  rises  above 
the  rule  of  thumb  ;  and  probably  the  five  years*  student*s 
relationship  to  this  class  of  teclmical  officers  may  account 
for  his  inability  to  express  himself  on  paper. 

Undoubtedly  a  great  cause  of  failure  at  these  examina- 
tions is  the  temptation  which  first  year*s  students  have  to 
compete  in  the  honours  ^de.  This  is  due  to  the  practice 
of  carrying  on  the  teaching  for  both  grades  at  the  same 
time,  there  being  no  distinction  between  ordinary  and 
honours  subjects  in  the  syllabus  supplied  to  teachers.  Were 
the  City  and  Guilds  Institute  to  take  an  example  from  the 
Science  and  Art  Department  in  this  respect,  and  issue  a 
syllabus  stating  clearly  and  fully  the  ground  to  be  covered 
in  each  grade,  teachers  and  students  would  be  alike  benefited. 
The  teaching  would  then  bo  thorough  and  definite,  the  class 
being  neoeBsarily  elementary  or  advanced.    It  would  not 


THE   UNITED  TELEPHONE   COMPANY. 
To  the  Editors  of  The  Electrical  Review. 

Dear  Sirs, — 1  venture  to  send  to  you  a  few  comments  ob 
the  reports  made  by  the  directors  of  the  United  Telephone 
Company  (Limited)  to  the  two  general  meetings  of  their 
shareholders,  held  respectively  on  August  9th,  1881,  and  on 
August  1st,  1882. 

The  nominal  capital  of  this  company  is  £500,000,  of 
which  it  appears  that  £400,000  had  been  paid  in  for  shares 
prior  to  August  9th,  1881,  the  date  of  the  first  general  meet- 
ing. In  that  report  it  was  stated  by  the  chairman  that  in  the 
months  of  May,  June,  and  July,  1880,  there  were  609  sub- 
scribers ;  in  August,  September,  and  October,  707  ;  and  in 
December,  January,  and  February,  820 ;  and  on  August  9th, 
1,052.  The  total  receipts  from  all  sources  were  £20,644, 
and  the  working  expenses  were  £20,278,  thus  showin£[  a 
surplus  of  £871  over  and  above  working  expenses,  with 
which  a  dividend  of  one-twelfth  of  one  per  cent,  mi^ht  have 
been  paid  on  the  £400,000  paid-up  capital — a  resmt  which 
could  not  have  been  very  satisfiactory  to  the  600  share- 
holders. But  the  Lancashire  and  Cheshire  Telephone  Com.- 
pany  fortunately  arrived  in  time  to  assuage  their  grief,  and 
a  bonus  of  10s.  per  share  upon  the  issued  shares  of  the 
United  Telephone  Company  was  paid  out  of  the  sum  of 
£50,000  cash  received  from  the  Lancashire  and  Cheshire* 
Telephone  Company,  leaving  a  balance  of  £10,000  to  be- 
carried  to  the  reserve  fund,  applicable  to  the  general  pur- 
poses of  the  companv.  The  United  Telephone  Company 
received  also  from  the  Lancashire  and  Cheshire  Telephone 
Company  50,000  of  their  frdlj  paid-up  shares  of  £1  each. 

At  that  meeting  the  chairman  said,  ''I  don't  want  to 
bother  you  with  figures,  but  here  are  some  remarkable 
statistics  compiled  by  our  auditors,  showing  the  increase  in 
the  number  of  our  subscribers,  and,  above  all,  the  decrease 
of  the  expenses."  The  few  figures  which  the  chairman  did 
put  forth  must  have  bothered  greatly  the  shareholders,  as 
those  figures  gave  to  the  shareholders  the  not  welcome 
information  that  the  company  had  earned  only  £371  during 
the  year,  notwithstanding  the  ''  remarkable  statistics  com- 
piled by  the  auditors."  The  one  great  fact  which  stands 
forth  conspicuously  in  that  report  is  that  the  United  Tele- 
phone Company,  with  1,052  subscribers  to  their  London 
exdiange,  earned  only  enough  to  cover  their  working 
expenses. 

Now  I  turn  to  the  report  submitted  on  the  1st  inst.  to  the 
general  meeting  of  the  shareholders. 

The  receipts  from  all  sources  for  the  year  have  been 
£42,624,  and  the  working  expenses  £21,050  ;  the  balance 
net  revenue,  £21,945,  from  which  a  dividend  of  5  per  cent, 
was  paid  on  £400,000  paid-up  capital,  leaving  a  balance  of 
£1,945  to  be  carried  forward. 

It  is  no  doubt  gratifying  to  the  shareholders  that  their 
telephone  exchange  has  paid  them  a  dividend  of  5  per  cent., 
less  income-tax. 

Is  it  possible  that  the  600  shareholders  who  have  paid 
£400,000  into  this  company's  coffers  can  be  satisfied  with 
a  dividend  of  5  per  cent,  when  they  consider  that  Bell's 
patent  will  expire  in  eight  years,  in  December,  1890,  and 
Edison's  patent  in  July,  1891,  for  which  the  company  have 
paid  fabulous  sums  of  monev  ;  to  which  must  be  added  the 
money  paid  for  Crossley  and  Blake's  patents,  making  a  total 
of  nearly  £300,000,  which  large  sum  of  money  will  have 
entirely  disappeared  in  nine  years.  No  mention  is  made  in 
either  of  the  reports  of  any  provision  for  a  sinking  fund  to 
make  good  to  the  shareholders  the  capital  sunk  in  patents. 
Perhaps  they  are  satisfied  with  th^  patent  sinking  fund  they 
have.  The  report  announces  the  formation  of  two  new 
companies  afiSliated  to  the  parent  company,  viz.,  the  Tele- 
phone Company  of  Ireland,  nominal  capital  £200,000,  of 
which  the  United  Telephone  Company  receives  87,500  shares 
of  £1,  and  a  payment  of  annual  royalties  on  each  instru- 
ment used ;  the  other  company  is  the  Western  Counties 
and  South  Wales  Telephone  Company,  nominal    capita) 
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£275,000,  of  which  the  United  Telephone  Company  receives 
125,000  shares  of  £1,  and  annual  royalties  on  each  instru- 
ment used.  If  these  companies  can  earn  dividends  of 
course  the  United  Telephone  Company  will  receive  its  share 
of  them.  That  the  prospect  is  good  may  be  doubted,  when 
the  prolific  parent  company's  exchange  In  London,  with  its 
4,000,000  population,  could  only  pajr  its  expenses  during 
the  first  year,  and  only  5  per  cent,  for  its  second  year. 

The  abnormal  high  price  of  the  shares  of  this  company  is 
an  enigma. 

The  statement  made  bv  the  chairman  at  the  first  general 
meeting  that  the  United  Telephone  Company  had  secured 
in  its  own  hands  ''  all  the  patents  of  value  in  this  country, 
and  that  it  has  the  monopoly  of  the  telephone  in  the  United 
Kingdom,"  no  doubt  has  had  its  effect  upon  the  gene^ 
public,  who,  believing  in  those  (I  mav  say)  preposterous 
claims,  fancy  they  hold  a  monopoly  of  telephony  in  the 
United  Kingdom.  Even  in  the  report  submitted  on  the  1st 
inst.  that  illusion  is  attempted  to  1>b  kept  up  by  the  remarks 
of  the  chairman,  that  "  if  any  persons  do  obtain  a  licence 
from  the  Postmaster-General  they  will  first  have  to  obtain 
proper  instruments  to  carry  out  tiie  business,  which  I  think 
at  this  moment  is  rather  a  doubtful  mterpriss  on  their  part." 

It  is  possible— aye,  probable — ^that  the  general  public  will 
sooner  or  later  be  convinced  that  this  company's  security  in 
a  monopoly  is  a  myth,  and  will  learn  to  its  cost  that  the 
fancied  security  in  a  monopoly  expressed  bv  their  chairman 
resembles  closely  the  fancied  security  of  the  ostrich,  which 
sapient  bird  hides  its  head  and  believes  its  pursuers  cannot 
see  it  because  it  has  concealed  its  own  eyes. 

The  telephone  is  an  usefiil  instrument,  and  will  become  a 
necessary  one  so  soon  as  instruments  can  be  procured  at  a 
reasonable  price,  which  desirable  end  cannot  be  obtained 
from  a  company  which  has  paid  hundreds  of  thousands  of 
pounds  for  a  fimcied  monopdy. 

COMMON  SENSE. 
London,  Augutt  9th,  1882. 


NOTES. 


Erratum. — Electrical  Review. — ^In  the  letter  of  Prof. 
Silvanus  Thompson,  headed  "  The  Telephone,"  in  our  issue 
of  August  5,  1882,  p.  87,  col.  1,  line  12,  for  "1863"  read 
« 1861." 

Danger  from  Electric  LiGHTiNa.— We  read  in  the 
daily  press  that  an  accident,  attended  with  fatal  results, 
occurred  on  Sunday  evening,  in  the  Tuileries  Gardens,  in 
Paris,  during  the  display  of  fireworks.  Two  men,  in 
attempting  to  climb  over  the  railing,  caught  hold  of  the 
electric  wire  used  for  the  illumination  of  the  grounds,  and 
were  struck  dead  on  the  spot,  all  efforts  to  restore  them  to 
life  proving  ineffectual. 


Opposition  -to  a  Patent  for  Improvements  in 
Dynamo-Eleotrio  Machines. — In  the  opi)08ition  to  the 
application  by  Mr.  W.  H.  Akester,  of  the  U  niversal  Electric 
Light  Company,  Limited,  for  letters-patent  for  improve- 
ments in  dynamo-electric  machines,  the  Attorney-General 
heard  counsel  for  parties  on  Saturda^y  last.  On  account  of 
the  allegations  and  counter-allegations  in  the  declarations, 
while  permitting  the  patent  to  proceed,  he  declined  to  allow 
the  applicant  costs,  in  reply  to  counsel  on  both  sides,  the 
Attorney-General  stated  that  as  his  tribunal  was  one  before 
which  parties  could  not  be  cross-examined  upon  oath,  he 
should  for  that  reason  allow  the  patent  to  proceed,  leaving 
the  applicant  to  his  remedy  in  open  court.  Application  for 
provisional  protection  was  made  and  granted  on  17th 
December,  1881  (No.  5525),  and  on  notice  to  proceed  being 
given,  opposition  was  lodged  a^inst  the  patent  bein^  sealed 
by  Mr.  David  Graham,  electncal  engineer  to  the  Kailway 
i^pliances  and. Electric  Company  (Limited).  The  groundis 
of  opposition  were :  (1)  That  the  patent  was  an  infrinffement 
of  a  patent  which  Mr.  Gn^am  had  previously  acquired — this 
^und  was  afterwards  abandoned ;  and  (2)  that  the  inven- 
tion was  that  of  Mr.  Rankin  Kennedy,  another  employi 
of  the  company,  and  not  the  invention  of  Mr.  Akester, 
while  the  latter  maintained  that  the  invention  was  exclu- 


sively his  own.  The  application  and  opposition  have  been 
fought  keenly  for  several  months  past,  so  great  is  the 
intrinsic  value  of  the  invention  believed  to  be,  many 
declarations  and  exhibits  having  been  made  on  both  sides. 
The  matter  is  by  no  means  finally  disposed  of,  and  Mr! 
Kennedy  has  upon  the  advice  of  his  counsel  instructed  his 
agent  to  oppose  the  applications  before  the  Lord  Chancellor. 

Extinguishing  the  Elbctbio  Light.— For  malicioaaly 
extinguishing  the  electric  light  in  St.  Enoch  Station,  Gla^ow, 
Peter  Smith,  who  had  been  an  employi  of  the  Glasgow  and 
South  Western  Railway  Company,  was  fined  two  guineas, 
with  the  alternative  of  twenty  days'  imprisonment,  at  the 
Central  Police  Court  of  Glasgow  on  Monday  last. 


The  Electric  Light  at  Edinburgh.— After  the  unfor- 
tunate  failure  of  the  electric  light  as  an  Edinburgh  stieet 
illuminant,  it  is  gratifying  to  learn  that  the  installation 
made  twelve  months  ago  at  the  Waverley  station  of  tte 
North  British  Railwajr  Company  has  been  so  successful  that 
the  company  has  decided  that  ^Uhe  light  of  the  future** 
shall  shed  its  rays  not  only  over  the  main  portion  of  Uie 
station,  but  even  unto  its  outermost  platforms. 


Elbcteic  Lighting  in  the  Royal  Aquarium.— We 
understand  that  a  prize  of  100  guineas  is  to  be  offered  for 
the  best  and  most  dui*able  system  of  incandescent  electric 
lighting  in  the  forthcoming  exhibition,  to  be  held  at  the 
I^yal  Aquarium.  Each  competitor  is  to  be  limited  to 
100  lamp,  and  these  are  to  be  kept  in  action  during  the 
whole  time  that  the  exhibition  is  open.  Tests  on  each 
system  will  also  be  taken  at  intervals.  We  believe  that  it 
will  be  stipulated  that  when  each  installation  is  fairly  started 
no  part  of  it  shall  be  subject  to  any  additions  or  alterations 
unless  duly  reported. 

The  Winter  Electrical  Exhibition  at  the  Eoyal 
Aquarium. — Doubtless  most  of  our  readers  are  already 
acquainted  with  the  contents  of  the  prospectus  issued  b; 
the  directors  of  the  Royal  Aquarium.  The  space  at  com- 
mand being  limited,  tne  installations  of  individual  ex- 
hibitors will  be  restricted,  so  that  all  may  be  placed  upon  an 
equal  footing.  Attention  will  be  concentrated  more  par- 
ticularly on  electrical  matters  which  have  hitherto  been 
imperfectly  touched  upon.  Copies  of  the  prospectus,  to- 
gether witJi  a  lithographed  plan  of  the  Aquarium  building, 
may  be  obtained  on  application  to  Mr.  Will.  D.  6oo(£, 
the  engineer  to  the  exhibition. 


Electric  Lighting  in  Liverpool. — ^The  Pilsen,  Joel, 
and  General  Electric  Light  Compan;;ry  Limited,  on  the 
evening  of  Wednesday,  the  2nd  inst.,  ughted  the  extensile 
music  warehouse  of  Mr.  W.  Lea,  in  Church  Street.  Foot 
Pilsen  arc  lamps,  each  giving  a  stated  light  of  2,000  candle- 
power  were  employed,  the  current  being  produced  by  a 
Schuckert  4-light  dynamo-electric  machine,  driven  bjr  a 
five  horse-power  Ransome's  engine.  This  and  the  macmne 
were  placed  in  School  Lane,  and  the  length  of  cable 
required  was  about  500  yards.  We  believe  the  installatiiHi 
is  under  the  control  of  Messrs.  Woodhouse  and  Sawson, 
electrical  engineers  and  contractors,  the  work  however 
being  carried  out  under  the  direction  of  Air.  R.  H. 
Newington.  A  large  number  of  ladies  and  gentlemen  (in- 
cluding the  Lord  Mayor,  the  Lady  Mayoress,  and  sevenl 
counc&ors),  were  present  at  the  invitation  of  the  chair 
and  directors  of  the  company.  These  were  received  i 
Mr.  Beattie,  the  company's  London  representative, 
Mr.  Rawson.  We  understand  that  the  inauguration  ]_ 
off  in  a  most  successful  way,  and  great  satisfaction^ 
expressed  by  all  present  at  the  effect  produced  by  the  . 
light.  

The  Electric  Light  at  Paisley.— The  manei 
Mr.  Archibald  Coats,  at  Woodside,  Paisley,  has  no 
fitted  throughout  by  the  Edison  Electric  Light 
with  the  electric  light.    The  total  number  of  lao  c 
up  is  200.  Ael 

yQSO^ 

The  Electric  Lighting  Bill.— Two  le^  ]qjj^  k  u* 
Times  of  the  8th  inst.  on  the  above  subject  ai^  wxOtf\K^^ 
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attention  of  all  connected  with  the  electric  lightmg  interests. 
One  is  from  Mr.  Monlton,  Q.C.,  and  is  written  in  a  similar 
strain  to  that  of  Sir  Frederick  Bramwell,  published  in  the 
same  paper  a  short  time  previoosly.  The  second  is  from 
Mr.  Arnold  White,  tne  Secretary  to  the  Edison  Electric 
Light  Company. 

Electeic  LiaHTiNa  in  America. — ^The  Hotel  Vendome 
in  Boston  has  within  the  last  few  days  been  provided  with 
sixty  of  the  Edison  Company's  incandescent  lights,  each 
haymg  a  power  of  sixteen  candles.  Mr.  William  W.  Mnnroe, 
the  Boston  agent  of  the  company,  says  the  Edison  Company 
now  can  fomj  claim  that  it  has  passed  its  experimental  age, 
and  with  its  system  perfect  in  all  details  is  now  reuly 
achieving  high  practical  results.  The  incandescent  light, 
he  adds,  as  nsed  by  the  Pemberton,  Arlington,  Merrimac, 
and  Worrumbo  mills,  and  by  numerous  prominent  business 
houses  throughout  New  England,  is  daily  proving  that  it  is 
superior  to  gas  in  all  ways,  while  at  the  same  time  more 
economical.  We  read  also  that  by  September  one  thousand 
houses  in  New  York  will  be  supphed  with  the  incandescent 
light  in  Edison's  first  district.  Since  June  1st,  accord- 
ing to  an  American  contemporary,  Mr.  Edison  has 
filed  fifW-one  applications  for  electric  lighting  patents,  and 
that  he  has  now  a  grand  total  of  109  patents  in  this  subject 
alone.  Edison  lamps  have  been  used  for  some  months  in 
the  offices  of  the  jPhiladelphia  Ledger,  and  the  plant  is 
now  being  doubled.  The  Record  has  also  ordered  an 
installation.  The  United  States  lUununating  Company 
IB  also  apparently  doing  a  considerable  amount  of  business. 
Machines  and  lainps  under  the  Maxim,  Weston,  and  Farmer 
patents  are  manufactured  for  the  company  by  the  United 
Dtates  Electric  Lighting  Company,  and  not  less  than 
160  miles  of  conducting  wires  for  arc  Ughts  have  been 
supplied.  

OvBR  FrvB  Thousand  Electric  Lights  in  One 
BuiLDiNO.— The  Mills  Building,  Wall  and  Broad  Street, 
says  the  Scientific  American,  has  been  wired  for  5,688  Edison 
lamps.  As  this  is  the  largest  enterprise  of  the  kind  ever 
undertaken  the  details  may  prove  interesting.  The  con- 
ductors consists  of  1,660  feet  of  Edison's  patent  electric 
tubes,  628  feet  of  lead  pipe  containing  taped  wires  thoroughly 
insulated,  28,658  feet  of  zinc  tul^  75,909  feet  of  wire 
conductors,  and  24,162  feet  of  wooded  I'eceptacles,  placed 
between  the  floors,  to  hold  the  system  of  distributed  wires. 
The  total  amount  of  wires  used  was  3,774  lb.,  besides  48 
vertical  main  cut-outs,  and  253  division  cut-outs. 


The  TELEaRAPH  and  Electric  Light  in  EaYPT.— The 
mounted  portions  of  the  telegraph  troop  Royal  Engineers, 
consiBting  of  about  seven  officers,  184  non-commissioned 
officers  and  men,  and  65  horses,  with  two  field  tdegraph 
equipments  complete,  and  the  field  pack  of  the  Royal  En- 
gineers, including  one  officer,  88  non-commissioned  officers 
and  men,  and  26  horses,  under  the  command  of  Major  Sir 
A.  Mackworth,  marched  from  Aldershot  on  Saturday  last, 
«n  route  to  the  South-West  India  Docks,  London,  where  they 
will  embark  to-morrow  in  the  steamer  Oxenholtne  for  convey- 
ance to  the  East. 

The  telegraph  steamer  John  Pender,  which  arrived  at 
Alexandria  with  a  sufficient  supply  of  cable  on  board  for  the 
projected  line  between  Suez,  Port  Said,  and  Alexandria,  was 
recently  engaged  in  important  work  for  the  Eastern  Tele- 

Sph  Company  between  Lisbon  and  Land's  End.  Inmie- 
bely  on  tne  decision  of  the  Government,  and  from  the 
urgency  of  the  case,  she  was  ordered  to  Alexandria. 

A  portable  steam-engine  has  just  come  out  for  working 
an  electric  machine. 

Izzet  EflFendi,  Director  of  the  Telegraphs,  sent  a  staflF  of 
emptoyis  on  the  3rd  inst.  to  lay  and  open  a  cable  between 
Jeddah  and  Souakim. 

The  Superb  used  her  electnc  light  on  the  night  of  the 
^th  inst.  from  where  she  lies,  off  Count  Zizinia*s  house,  but 
whether  it  was  an  advantage  or  otherwise  is  an  open  ques- 
tion. From  the  distance  she  had  to  throw  the  rays  it  was 
impossible  for  those  on  board  to  use  the  light  so  as  to  be  of 
the  peatest  assistance  to  our  sentries.  The  officer  in  charge 
of  the  picket  said  that  several  times  the  electric  light  was 
thrown  on  his  own  men,  who  thus  were  themselves  exposed 
to  view,  and  at  the  same  time  were  unable  to  penetrate  the 


darkness  beyond.  This  is  manifestlv  turning  a  valuable 
appliance  into  a  source  of  danger,  and  it  shows  the  inutility 
and  even  peril  of  using  the  electric  light  indiscriminately. 
Arrangements  have  been  completed  for  throwing  the  electric 
hght  over  the  enemy's  lines  from  Ramleh. 

Movement  por  Cheaper  TBLEaRAMS  in  Australia.— 
A  number  of  gentlemen  interested  in  the  various  industries 
of  the  Northern  Territory  of  South  Australia  recently  met 
to  consider  the  best  means  for  securing  a  reduction  m  the 
cost  of  telegrams  between  Adelaide  and  Port  Darwin. 
After  a  brief  discussion  it  was  decided  to  brmg  the  matter 
before  the  South  Australian  Oovemment,  and  the  better  to 
attain  this  object  a  memorial  was  prepared  to  be  presented 
by  a  deputation  to  the  Mmister  for  the  Northern  Territories 
as  soon  as  representative  signatures  to  it  are  obtained.  The 
memorial  suggests  that  the  charge  for  the  first  ten  words 
should  be  reduc^  from  tenpence  to  threepence. 

The  Cost  op  Telegrams. — It  has  been  suggested  that, 
as  a  step  in  the  direction  of  reducing  the  cost  of  tele^ams, 
the  Post-Office  should  allow  a  message  of  twenty  words,  the 
answer  to  which  is  prepaid,  to  be  sent  for  Is.  6d.  The  idea 
is  likelv  to  be  brought  under  the  notice  of  the  Postmaster- 
General  on  an  early  day. 


The  Telephone. — From  Birmingham  we  learn  of  a  new 
and  useful  implication  of  the  telephone.  Between  the  offices 
of  the  Health  Department  and  the  borough  hospital,  three 
miles  distant,  telephone  communication  has  been  established, 
in  order  to  lessen  the  risk  of  the  spread  of  infection  by 
friends  visiting  the  patients.  This  method  of  ascertaining 
the  progress  of  the  nospital  inmates  is  extensively  taken 
advantage  of  daily. 

The  London  and  Globe  Telephone  and  Maiotenanoe 
Company. — ^This  company  has  been  promoted  for  the  pur- 
pose of  acquiring  the  telephonic  inventions  of  Prof.  Dolbear 
tor  a  transmitter  and  receiver  (the  latter  being  already  well 
known),  and  the  microphone  transmitter  of  Mr.  Anders, 
together  with  switch  boards,  signal  bells,  and  batteries. 
Included  also  in  the  purchase-monev  (£40,000  in  cash,  and 
£90,000  in  frilly  paid  shares  of  the  company)  is  the 
celebrated  *'Hunnings"  transmitter.  No  sooner  is  the 
prospectus  issued  than  the  United  Telephone  Company 
informs  intending  investors  through  the  medium  of  the  press 
that  proceedings  will  be  taken  against  the  new  company, 
the  United  Telephone  Company  being  advised  that  the 
Dolb^r,  Anders,  and  Hunnings  transmitters  are  all  in- 
fringements of  the  Edison  patents.  The  London  and 
Globe  Telephone  Company,  in  response,  invite  the  public 
to  disregara  the  opposition  of  the  monopolising  company. 
We  consider  the  new  company  ill  advisea  in  bringing  for- 
ward the  last-named  transmitter  (if  they  had  others  eonally 
good),  and  we  hope  that  the  action  taken  by  the  United 
Telephone  Company  will  not  have  the  effect  anticipated. 


The  New  Atlantic  Cable  Entbrpriseb. — In  the 
Senate  of  the  United  States,  on  June  26th,  1882,  Mr. 
Gorman  asked  and,  by  unanimous  consent,  obtained  leave  to 
bring  in  the  following  bill,  which  was  read  twice  and  re- 
ferred to  the  Committee  on  Foreign  Relations.  On  June 
27th,  1882,  it  was  reported  by  Mr.  Windom  with  amend- 
ments, viz.,  to  insert  the  parts  printed  in  italics : — 

A  BILL 

To  enoourage   and   promote   telegrapliic   commimication   between 

America  and  Eorope. 

J5e  U  enacted  by  the  Senate  and  Route  of  Repretentaiivetof  the  United 
State*  of  America  in  Con^reu  assembled.  That  Robert  Garrett,  WiUiam 
F.  fioxna,  and  WilHam  F.  Frick,  of  Maryland,  their  associates, 
sncoessors,  and  assigns,  shall  have  the  right  to  oonstruct,  lay,  land, 
and  TnaJTitain  a  line  or  lines  of  telegraph  or  submarine  cables  on  the 
Atlantic  coast  of  the  United  States  of  America,  to  connect  the 
American  and  European  coasts  by  telegraphic  lines,  wires,  or  sub- 
marine cables :  Provided^  That  said  compantj  shall  begin  to  lay  said  cable 
or  eagles  ivithhi  one  year  from  the  passage  of  this  Act :  And  provided 
further.  That  no  amalgamation,  union,  or  sale  of  cable  interests 
established  under  this  Act  shaU  be  made  to  any  existing  European  or 
other  cable  companies. 

Sxo.  2.  That  any  teleg^phic  line  or  cable  laid  be  subject  to  tho 
foUowing  conditions,  stipulations,  and  reservations,  to  wit : 

First.  The  Government  of  the  United  States  shaU  be  entitled  to 
ezerdse  and  enjoy  the  same  or  similar  privileges  with  regard  to  the 
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control  and  use  of  suoh  line  or  lines,  or  cable  or  cables,  as  there  may 
by  law,  agreement,  or  otherwise  be  exercised  and  enjoyed  by  any 
foreign  government  whatever. 

Secondly.  Citizens  of  the  United  States  shall  enjoy  the  same  privi- 
leges as  to  the  payment  of  rates  for  the  transmission  of  messages  as 
are  enjoyed  hy  the  citizens  of  the  most  favoured  nations. 

Thicdly.  The  transmission  of  despatches  shall  be  made  in  he 
following  order ;  First,  despatches  of  state,  nnder  such  reg^tions 
as  may  be  ag^reed  npon  by  the  pfovemments  interested,  the  rates  not 
to  exceed  those  charged  to  individuals ;  secondly,  despatches  on  tele- 
graphic service ;  and  thirdly,  private  despatches. 

Fourthly.  The  lines  of  any  such  cables  shaU  be  kept  open  to  the 
public  for  the  daily  transmission  of  market  and  commercial  reports 
and  intelligence,  and  all  messa^,  despatches,  and  communications 
shall  be  forwarded  in  the  order  m  which  they  are  received,  except  as 
hereinbefore  provided. 

Fifthly.  Before  extending  and  establishing  any  such  line  or  Unes,  or 
cable  or  cables,  in  or  over  any  waters,  reefs,  islands,  shores,  and  lands 
within  the  juriiBdiction  of  the  United  States,  a  written  acceptance  of 
tiie  terms  and  conditions  imposed  by  this  Act  shaU  be  filed  in  the 
office  of  the  Secretary  of  State  by  ma  parties  above  named,  or  a 
majority  of  them,  their  associates,  successors,  or  assign,  or  by  the 
company  or  corporation  which  may  be  organised  to  construct  and 
operate  cables  under  this  Act. 

Sbo.  3.  That  nothing  in  this  Act  thall  he  eon$tru$d  to  limit  the  United 
States  in  granting  to  other  persons  or  companies  similar  pritileges  herein 
contained. 

Sbo.  4.  That  the  right  to  alter ^  amende  or  repeal  this  Act  at  any  time 
is  hereby  reserved  to  (ingress. 

The  BalHmore  Sun,  of  Jnly  24th,  in  alluding  to  the  company 
promoting  the  above  bill  gives  a  somewhat  lengthy  sketch 
of  the  Baltimore  and  Ohio  telegraphs,  and  also  has  an  article 
on  the  subject  of  the  Baltimore  and  Ohio  Telegraphic  Gable 
Company,  from  which  we  extract  the  following  : — 

The  Baltimore  and  Ohio  Telegraph  Gompaxiy  announces  a  list  of 
535  points  in  the  United  States  ana  33  in  the  Dominion  of  Canada 
whUm  are  reached  by  its  own  and  connecting  lines.  The  places  ^hus 
reached  are  in  Kansas,  Missouri,  Wisconsin,  Minnesota,  Michigan, 
Illinois,  Indiana,  Kentucky,  Ohio,  "West  Virginia,  Virginia,  Maryland, 
District  of  Columbia,  Delaware,  New  Jersey,  Pennsylvania,  New 
York,  New  Hampshire,  Bhode  Island,  Vermont,  2£assachusetts,  Con- 
necticut, Maine,  and  Canada.  The  States  through  or  into  which  the 
Baltimore  and  Ohio  Company's  own  lines  exter^d  are  Missouri,  Illinois, 
Indiana,  Ohio,  Kentucky,  West  Virginia,  '\^ginia.  District  of 
Columbia,  Maryland,  Delaware,  New  Jersey,  and  Pennsylvania. 
The  principal  cities  thus  placed  in  communication  with  Baltimore  are 
St.  fiouis,  Chicago,  Louisville,  Cinciimati,  Columbus,  Sandusky, 
Pittsburg,  and  Washington,  &c. 

The  announcement  was  inade  on  Saturday  that  the  Baltimore  and 
Ohio  was  preparing  to  build  its  own  line  from  Baltimore  to  New 
York,  and  it  was  stated  in  official  circles  that  the  company  would 
have  its  own  wires  through  to  New  York  in  a  very  few  montlis.  The 
line  is  being  built  through  New  Jersey  this  way,  from  the  New  York 
end,  and  operations  wiU  soon  bcffinon  the  Baltmiore  end.  The  Balti- 
more and  Ohio  already  controls  uie  wire  to  New  York,  and  when  their 
own  is  finished  will  have  a  through  wire  from  New  York  to  St.  Louis. 

In  the  year  1879  a  biU  was  introduced  in  Congress  to 

permit  railroad  companies  to  do  a  general  telegraph  business,  most  of 
the  ndlroads  bavins'  erected  their  own  lines  ana  made  contracts  of 
various  lands  with  me  telegraph  companies. 

This  biU  anticipated  and  provided  a  way  for  the  desi^rns  of  the 
railroad  companies  to  form  among  themselves  an  opposition  to  the 
Western  Union  Telegraph  Company.  The  Baltimore  and  Ohio  lines 
formed  a  very  important  factor  in  the  American  Union  system,  but 
their  value  was  only  partiaUy  acknowledged  by  the  Western  Union 
management.  When  a  new  contract  was  prepared  by  the  Western 
Union  and  Baltimore  and  Ohio  for  future  harmonious  operations, 
certain  features  of  it  were  objectionable  to  the  Baltimore  and  Ohio. 
The  Western  Union  refused  to  modify  it,  and  the  Baltimore  and  Ohio 
declined  to  accept  it,  and  from  that  time  the  Baltimore  and  Ohio  has 
been  pushing  its  own  lines  with  the  view  of  forming  the  only  thorough 
opposition  to  the  Western  Union  system. 

FoUowing  this  closely  came  the  announcement  that  the  Baltimore 
and  Ohio  was  preparing  to  lav  an  independent  cable  between  Europe 
and  America,  the  western  end  of  which  will  most  likely  be  landed  on 
the  Maryland  shore.^  But  should  the  Chesapeake  and  Delaware  canal 
project  succeed  it  wiU  most  likely  be  landed  at  Lewes,  Delaware,  or  ^ 
whatever  point  is  selected  as  the  outlet  of  the  canal.  In  telegraph ' 
circles,  however,  it  is  believed  that  the  new  cable  wiU  be  Umded  in 
New  York,  in  spite  of  the  axmouncement  that  it  would  probably  be 
landed  in  Maryland.  It  is  stated  that  nothing  definite  will  be  oone 
in  the  cable  matter  until  the  fall,  upon  the  return  of  Mr.  Bobert 
Garrett  from  Europe,  where  he  has  gone  to  consult  with  the  Euroi>ean 
capitalists  interested  in  the  undertaking.  The  cable  can  be  manu- 
factured either  in  England  or  in  New  York,  and  when  completed  it  is 
claimed  that  a  steamer  like  the  Faraday  can  lay  it  in  about  a  month, 
with  favourable  weather.  When  laid  it  will  furnish,  the  oidy  opposi- 
tion to  the  present  consolidated  cable  company,  whose  rates  were 
recently  advanced  from  25  to  50  cents  a  word. 


Each  cupola  has  a  tnbe  connecting  it  with  each  of 
its  four  neighbouring  cupolas.  Every  block  is  thus  con- 
nected with  the  neighbouring  blocks,  and  through  them 
with  every  other  block  in  the  system,  and  a  wire  can  be  mn 
fix)m  any  cupola  to  any  other  without  teaving  the  tubes. 

The  wires  coming  into  the  cupolas  from  the  tubes  are  led 
to  cheap  connecting  screws,  where  they  are  connected  with 
those  going  out  tl^ough  the  other  tubes.  Any  wire  can, 
therefore,  be  interchanged  or  "patched"  if  it  is  found 
faulty  in  any  section.  Wherever  a  tube  crosses  a  street 
it  is  supported  bv  a  strong  wire  that  will  prevent  it  sagging. 
The  tubes  can  be  safely  stowed  away  on  the  housetops 
without  interfering  with  the  comfort  of  the  tenants,  and 
wfll  not  be  nearly  so  much  in  the  way  as  the  wires  now 
are. 

The  paraffined  wires  may  be  drawn  through  the  tubes 
from  one  cupola  to  another,  either  singly  or  in  gio^  of 
ten  or  more  at  a  time,  as  may  be  most  convenient.  Wires 
lying  loosely  in  this  way  are  affected  less  by  induction  than 
when  they  all  run  exactly  parallel,  as  in  a  cable. 

In  establishing  a  new  line  in  a  system  of  this  kind 
the  wire  is  led  from  its  starting  point,  through  the  various 
tubes  and  cupolas,  in  the  most  convenient  direction,  till 
it  reaches  the  cupola  of  the  block  where  it  terminates ;  it  is 
then  led  from  its  connecting  screw,  out  at  the  top  of 
the  cupola,  through  an  insulated  block,  and  thence  to 
the  roof  of  the  buuding  it  must  enter. 

High  Electrical  Soiexce  at  the  Acadekt  of 
Sciences. — ^The  Compies  Rendus  of  the  Academy  of  Sciences 
of  Paris  for  July  dlst  contain  a  somewhat  interesting  com- 
munication, the  title  of  which  is  in  itself  a  revelation. 
M.  YvesMachai  has  contributed  a  note  on  '^Some  Theorems 
of  Electricity  Inaccurately  Demonstrated  in  Works  of  In- 
struction." In  this  note  the  writer  asserts  that  errors 
occur  not  onljr  in  the  demonstration  but  also  in  the  result 
of  a  theorem  dven  by  M.  Mascart  in  his  ''  Lessons  on  Elec- 
tricity and  Magnetism,"  a  theorem  which  establipbes  a 
relation  between  the  electric  potential  at  a  certain  point  and 
the  surfaces  on  a  level  with  it.  M.  Machai  also  discusses 
tiie  demonstration  of  a  theorem  given  by  Clerk  Maxwell 
and  the  accuracy  of  a  theorem  of  Eamshaw  considered 
correct  by  Clerk  Maxwell  and  M.  Mascart.  M.  Machai's 
conclusion  is  as  follows  : — ''  I  could  point  out  other  sunilar 
instances,  but  I  think  I  have  shown  sufficiently  by  the 
above  examples  what  attention  should  be  given  to  the 
reading  of  works  by  even  eminent  scientific  men.*'  The 
accusation  made  by  M.  Machai  against  the  Academy  of 
Sciences  is  a  serious  one,  and  it  is  not  for  us  to  decide  upon 
its  truth.  It  is  probable  that  the  question  is  not  at  an  end, 
and  that  M.  Mascart  will  reply.  We  shall  not  fail  to  follow 
it  up.  

Dangebs  from  Lightning  at  Sea  and  on  LAyn.— 
There  is  no  reason  whatever,  says  the  Colonies  and  Indja, 
why  every  prominent  building  should  not  be  supplied  with 
one  or  more  perfectly  constructed  lightning-conductors; 
and  there  does  not  seem  to  be  any  reason  why  ships  at  sea 
should  not  be  similarly  protected.  An  iron  vessel,  and  par- 
ticularly a  steamer,  which  is  practically  a  huge  magnet,  is 
especiaUy  liable  to  be  struck  by  lightning,  offering  as  it 
does  a  prominent  "  mark  *'  on  the  waste  of  waters ;  and  the 
accounts  which  we  receive  from  time  to  time  of  ships  being 
struck  by  lighcnin^  at  sea  suggest  a  very  possible  cause  of 
those  mysterious  disappearances  of  ships  which  every  now 
and  then  are  reported.  Possibly  the  cost  of  lightning^n- 
ductors  is  higher  than  the  average  risk  of  a  house  justifies 
the  builder  in  incurring,  but  if  the  demand  were  larger  ti» 
price  would  no  doubt  te  reduced. 


Soott's  Elevated  Wireway. — According  to  the  Elec- 
trician of  New  York,  this  invention  consists  of  a  i^tem  of 
housetop  cupolas,  one  on  each  block,  connected  with  each 
other  by  rigid  or  flexible  waterproof  tubes,  through  which 
common  paraffined  office  wire  (say  number  18  or  20)  can  be 
drawn  at  will. 


*^  The  Bewildering  Higgs." — ^This  is  the  title  of  a 
smartly-written  article  in  the  AW  York  Tinus  of  Jun^ 
16th,  concerning  the  peccadilloes  of  a  gentleman  forinerij 
resident  in  London  and  in  the  employ  of  Messrs.  Siemens 
Brothers.  It  will  be  remembered  that  this  firm  parted  with 
him  in  consequence  of  very  suspicious  circumstances  and 
after  legal  proceedings  against  him  had  been  taken.  We 
purpose  dealing  with  this  matter  more  fully  in  our  next. 


City  and  Guilds  of  London  Technological  Exami- 
nations.—We  have  received  the  following  list  of  students. 


Aua.  12,  1882.] 
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who  were  saccessful  in  the  examinafcion  in  electrical  engi- 
neering at  the  above  examinations.  They  were  all  educated 
at  the  College  of  Science  and  Arts,  Glasgow.  We  may  men- 
tion that  the  total  number  of  successes  for  the  kingdom  in 
electric  lighting  was  twenty-seven.  (See  Electrical  Keview 
for  5th  of  August.) 

(I  certify  that  the  foUowing  is  correct. 

John  M.  M'Ousrioh, 
Hon.  Sec.  Science  Glaasee,  GoUege  of  Science  and  Arts.) 

Mr.  James  Livingston  is  one  of  the  four  taking  Ist  class 
in  honours,  and  Mr.  Crawford  is  third  in  the  ordinary  stage 
for  electric  hghting,  and  gains  the  bronze  medal. 

TELEGRAPHY. 


Name  of  Candidata 


Livingston,  Jas.. 
\lllkes,G.  S.    .. 


Oocupatton. 


Telegraphist 

P.  O.  Telegraphist, 


Subject. 


Oradc. 


Telegraphy  .. 


Hon. 
Ord. 


ELECTRICAL  ENGINEERING. 


Kaute  of  Candidate. 

Occupation. 

1 

Subject. 

Grade. 

1 

Crawford,  Jas.  ... 

Ainot,  Nigel 

Watkinson,  Wm. 

CarewelLT 

CVmner,  H. .  . 

Elect.  Eng.  Stud... 
Elect.  Light  Eng... 

Elect.  Eng.  Stud... 

t9 
»> 
>f 

Telephomst  

Elect.  Eng.  Stud... 

Electrician    

Elect.  Eng.  Stud... 

'FH^M^'^f^n    ......... 

26 
25 
21 
21 
16 
33 
17 
16 
18 
46 
15 
21 
26 
22 
18 
17 

Elect.Lighting 

Ord. 

1 
1 

1 
2 
2 

Downs,  Alex 

ITEwen,  H 

ITCullouch,  N... 
Miller,  J.  D.,  Jan. 

Bichaidson,R.... 
Robertson,  G.  jon. 
Ross,  Wm 

2 
2 
2 
2 
2 
2 
2 
2 

Smith,  D.  C 

? 

TumbulljW 

Wright,  P.,  jnn... 

Elect.  Eng.  Stud... 

2 
2 

On  Perry's  and  Ateton'b  Metallic  Galvanic 
Battery. — By  B.  J.  Goossens. — According  to  Perry  and 
Ayrton,  a  galvanic  combination  may  be  obtained  by  plung- 
ing plates  of  platinum  and  magnesium  into  mercury.  Ac- 
cordfing  to  them,  this  is  not  the  case  if  other  metals,  e,g., 
zincy  are  used,  because  the  impurity  and  great  conductivity 
of  zinc,  combined  with  the  great  liquidity  of  the  amalgam, 
cause  the  energy  available  for  the  prodaction  of  a  current 
from  the  zinc  to  the  non-amalgamable  metal  to  be  ex- 
tremely small.  The  magnesium  amalgam  is  solid,  and  the 
above-mentioned  physicists  obtained  with  this  element  a 
maximum  electromotive  force  of  1*56  volts.  =  about  1-5 
Daniell  as  measured  with  the  electrometer. 

The  experiments  of  Obach  (Fogg.  Arm.,  Erganzungsband, 
1876,  p.  800)  are  in  comj)lete  contradiction  with  this  result; 
currents  are,  indeed,  obtained  also  on  the  amalgamation  of 
ainc,  but  these  are  true  thermic  currents,  which  owe  their 
origin  to  the  changes  of  temperature  depending  on  amal- 
gamation. 

Obach,  however,  did  not  experiment  with  magnesium,  and, 
as  the  subject  is  of  great  theoretical  importance,  the  author 
resolved  to  repeat  the  experiments  with  this  metal. 

For  measuring  the  current  he  employed  a  Thomson  mirror- 
galvanometer,  which,  with  an  iron-copper  element  and 
slight  resistance,  gave  an  indication  of  25°  of  its  scale  for  a 
change  of  temperature  of  0-1°  C. 

The  mercury  was  purified  with  diluted  nitric  and  con- 
centrated sulphuric  acid,  and  was  afterwards  repeatedly 
washed  with  distilled  water  and  carefully  dried. 

This  mercury  was  placed  in  a  U  tube  fitted  with  an  enlarge- 
ment at  the  top  on  either  side,  for  the  reception  of  a  small 
plate  of  platinum,  and  on  the  opposite  side  one  of  mag- 
nesium. The  platinum  was  left  permanently  in  the  mercury, 
and  the  magnesium  was  fixed  in  a  wooden  slide,  bv  which  it 
could  be  let  down  into  the  mercury.  Into  the  wide  parts  of 
the  tube  there  were  plunged  near,  respectively,  to  the 
platinum  and  the  magnesium  two  soldered  points  of  a 
tbermo  element,  in  order  to  permit  the  course  of  the 
changes  of  temperature  to  be  observed.  The  thermo 
element  consisted  of  an  iron  wire,  to  the  end  of  which  were 
soldered  copper  wires,  and  it  was  insulated  from  the  mercury 
by  a  coating  of  lac-varnish. 


In  order  to  eliminate  possible  changes  of  temperature 
from  external  influences,  the  glass  tube  was  folded  round 
with  cotton  and  placed  in  a  wooden  box,  and  all  the  points 
of  contact  were  likewise  vnrapped  in  cotton.  The  experiments 
were  performed  in  a  room  not  artificially  heated.  The 
copper  connection  wires,  coated  with  silk,  were  led  to  a 
mercury  tilt,  in  order  to  convey  the  current  of  the  mag- 
nesium-mercury-iron element  and  of  the  thermo  element 
through  the  galvanometer  in  rapid  succession. 

As  soon  as  the  thermo-element  indicated  no  current  and 
the  mercury  in  both  limbs  of  the  tube  indicated,  consequently, 
the  same  temperature,  the  magnesium  was  let  down  mto  the 
mercury. 

The  first  deviation  of  the  needle  of  the  galvanometer 
was  not  always  in  the  same  direction,  which  may  be  due  to 
a  slight  difference  of  temperature  between  the  magnesium 
and  the  mercury.  In  a  few  minutes  the  deviation  was 
always  in  the  same  direction,  indicating  a  current  from  the 
mercury  to  the  mamesium,  consequently  a  beating  current 
(Wiedemann's  "  Galvanismus,"  I.  p.  810)  increasing  rapidly 
at  first,  then  remaining  for  a  length  of  time  almost  constant, 
and  finally  decreasing  a  little.  The  thermo-element  indi- 
cated at  the  same  tmie  a  heating  of  the  mercury  near  the 
magnesium,  and  its  current  showed  the  same  cnanges  as 
the  other. 

The  values  obtained  in  the  numerous  experiments  were 
not  all  of  equal  magnitude,  but  were  all  in  the  same  direc- 
tion. A  single  example  will  suffice  to  show  the  cause  of 
the  experiments : — 

Galvanometer  Deviations. 

Magn.  El 10      20      40      45      60      80    100 

Therm.  EL 100    160    200    240    280    820    870 

Half  an  hour  later  : — 

Magn.  El 250.    Therm.  El 700. 

From  the  direction  of  the  current  and  from  the  observed 
rise  of  temperature,  it  may  be  concluded  that  the  current 
obtained  on  the  amalgamation  of  magnesium  as  well  as 
Obach's  amalgamation  currents  is  a  true  thermic  current, 
and  has  its  cause  in  the  rise  of  temperature  accompanying 
the  formation  of  the  magnesium  amalgam. 

If  magnesium  and  platinum  are  placed  in  one  vessel  near 
each  other  a  current  is  observed  which  at  first  quickly 
increases,  but  then  again  decreases  in  consequence  of  the 
progressive  beating  of  the  platinum,  and  because  magnesium 
nas  a  place  intermediate  between  mercury  and  platinum  in 
the  thermo  electric  series. 

The  following  deviations  of  the  needle  were  obtained  at 
successive  intervals  of  a  quarter  of  an  hour  :  10, 120,  120, 
100,  SO.— Wiedemann's  Annalen. 


On  Liohtning  Conductors.— By  M.  Melsens.— I  pro- 
pose to  reply  on  a  future  occasion  in  a  complete  manner  to 
the  various  objections  raised  against  my  system  of  lightning 
conductors.  1  will,  in  particmar,  discuss  the  opinion  which 
sees  danger  in  the  use  of  a  sort  of  cage  formed  of  multiple 
conductors,  among  which  some  ^rsons  seem  to  fear  the  pro- 
duction of  sparks  of  electrostatic  induction.  I  will  merely 
for  the  present  recall  an  experiment  which  seems  to  me 
decisive,  and  which  has  been  thus  regarded  by  many  physicists. 
This  experiment  supports  those  of  Faraday,  which  prove 
that  no  electric  manifestation  is  possible  in  a  cage  with  con- 
tinuous metallic  sides,  or  of  metallic  network  placed  in 
perfect  communication  with  one  common  reservoir. 

Any  small  animal,  such  as  a  rabbit,  &c.,  is  placed  in 
a  hollow  globe  of  metallic  network  placed  upon  the  coating, 
or  suspended  from  a  powerful  Leyden  battery.  The  attempt 
was  then  made  to  strike  the  animal  by  the  oischarge.  But 
far  from  being  struck  down  the  animal  did  not  experience 
any  action  from  a  spark  which  would  have  been  dangerous 
or  even  mortal  but  for  the  protection  of  the  metallic  c^. 

The  cage  represents  my  lightning  conductor,  and  the 
animal  enclosed  represents  a  house  with  its  inhabitants,  and 
the  combustible  matter  which  it  may  contain.  I  remark, 
further,  that  my  conductor  is  fitted  wiUi  numerous  points, 
which  certainly  have  not  the  property  of  provoking  electric 
manifestations  in  the  interior  of  a  metallic  cage,  especially  if 
it  is  in  perfect  connection  with  the  moist  earth,  or  with  large 
metallic  surfaces,  or  in  a  town  with  the  water  and  gas 
pipes. — Oompies  Bendtis. 


no 
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*'0n  Sikgikg  Cokdbnsers."— By  W.  Holtz.— In  view 
of  the  attention  which  has  been  latterly  given  to  the 
80-called  singing  condensers,  I  remark  that  as  far  back 
as  1875  (Annalen,  1875,  p.  496),  I  made  mention  of  a 
similar  phenomenon,  which,  however,  remained  unnoticed. 
I  observed  it  in  hollow  metallic  discs,  which  I  nsed  as 
the  electrodes  of  an  inflnenoe  machine,  on  bringing  them  so 
near  that  sparks  stmck  across  between  them.  I  remarked 
then  that  on  gradual  approximation  the  tone  did  not  become 
continnally,  higher  bat  occasionally  ceased  entirely,  because 
the  dimension  of  the  disc  eoold  not  correspond  to  every 
height  of  tone,  and  that  this  is  Uie  best  proof  that  the  sound 
in  question  is  not  merely  the  sound  of  discharges,  which 
may  be  also  proved  by  transferring  the  latter  to  a  distance. 
Whoever  wisnes  to  repeat  the  experiment,  for  which  a  single 
disc  suffices,  placed  opposite  a  large  globe,  will  proceed 
most  correctly,  in  order  to  vary  the  approximation  and  the 
length  of  sparks  independently  of  each  other,  if  he  allows 
the  sparks  to  strike  from  one  discharging  rod  to  one  of  the 
sliding  cylinders  of  the  well-known  intercalatory  apparatus. 
With  a  certain  succession  of  sparks  and  at  a  certain  approxi- 
mation the  disc  sings  more  distinctly,  but  it  can  smg  at 
very  diflferent  heights.  Generally  we  hear  simultaneously 
several  and  indeed  disharmonic  tones,  such  as  may  be  heard 
in  vibrating  plates.  Leyden  jars  must  be  first  removed. — 
Wiedemann's  Annalen. 


NEW  PATENTS— 1882. 


On  Double  Rbfbactiok  in  Glass  and  Sulphurbt 
OP  Cabbon  occasioned  by  Electric  Influence.  — By 
H.  Brongersma. — ^The  author  has  re-examined  the 'pheno- 
mena first  observed  and  described  by  Eerr  in  his  memoirs  on 
"ANew  Relation  between  Electricity  and  Light"  (Phil,Afag., 
1875,  p.  837),  chiefly  because  certain  physicists  have  failed 
to  obtain  the  same  phenomena  as  far  as  solid  bodies  are 
concerned.  He  found,  however,  that  the  doubts  as  to  the 
correctness  of  Kerr's  results  are  unfounded.  If  explanations 
based  upon  the  supposition  that  electricity  produces  these 
phenomena  in  an  indirect  manner  are  not  confirmed  by 
an  experimental  examination,  it  becomes  more  and  more 
probable  that  we  have  here  to  do  with  a  hitherto  unknown 
action  of  electricity  upon  the  luminous  vibrations. — Wiede- 
mann's Annalm. 


A  Galvanic  Element. — By  Kuhlo. — The  earthenware 
cylinder  of  a  Daniell's  element  is  replaced  by  a  tube  of 
parchment  paper,  which  is  fixed  by  means  of  india-rubber 
rin^  to  a  cylindrical  frame  of  an  insulating  material  con- 
sistmg  of  a  bottom  plate  and  superimposed  rods,  connected 
9k\)OYe.--IIUctroteehn,  Zeitschrifl. 


Chbomic  Acid  Elements. — The  zinc  plate  is  laid  on  the 
bottom  of  the  cell,  or  preferably  zinc  amalgam  is  put  into 
a  shallow  beaker,  as  the  solutions  of  chrome,  alum,  and  sul- 
phate of  zinc,  being  heavier,  sink  to  the  bottom  and  do  not 
attack  the  zinc. — Wiedemann's  Beitldtter, 


NEW  COMPANY  REGISTERED. 

Patent  Eleotbio  Gas  Ignitinq  Company  (Limited). — 
Capital  £100,000  in  £5  shares.  Objects : — ^To  manufacture 
Clarke's  patent  electric  lamp  and  apparatus  and  appliances 
for  the  lighting  of  gas  by  electricity  or  for  the  generation, 
accumulation,  or  transmission  of  electricity  cither  as  a  motor, 
igniting  or  lighting  power ;  also  to  acauire  the  properties 
and  liabilities  of  the  Electric  Gas  Lighting  Company 
(Limited)  and  of  the  London  and  Provincial  Electric  Gas 
Lighting  Company  (Limited).  Signatories  (with  one  share 
eacn)  :  Sir  R.  W.  Rawson,  68,  Cromwell  Gardens ;  Francis 
Bennoch,  F.S.A.,  5,  Tavistock  Square ;  S.  P.  Porter,  Putney  j 
J.  Leigh  and  William  Milne,  Alderley  Edge,  Cheshire ; 
J.  H.  Stretton,  2,  Dean  Street,  Park  Lane  ;  J.  A.  Hilliard, 
Grove  Park,  Kent.  The  signatories  are  to  appoint  the  first 
directors.  Remuneration :  Chairman,  £800  per  annum ; 
deputy  chairman,  £200  per  annum  ;  ordinary  directors, 
£150  per  annum  each.  The  members  of  the  board  will 
also  be  entitled  to  a  commission  of  1  per  cent,  upon  the 
amounts  received  from  the  sale  of  foreign  patents,  and  after 
2i  per  cent,  of  the  net  profits  remaining  after  payment  of 
10  per  cent,  to  the  shareholders.  Registered  2na  inst.  by 
Newman  &  Co.,  75,  Cornhill. 


369S.  '*  Micro- telephonio  apparatoB."  J.  H.  JomtBov.  (Ooqi. 
munioated  bj  A.  D*ArsonyaL)    I)ated  August  3. 

3700.  "Secondary  batteries."  E.  G*.  Bbewbb.  (C5onm«micated 
by  O.  Schulz.)    Dated  August  3. 

3705.  '*An  improyed  oonstruction  of  electric  lamp."  J.  L. 
SoxoFF.    Dated  August  4. 

3710.  *'  Improvements  in  electric  lifting  and  in  appantos  con- 
nected therewith."  T.  Pabkeb  and  P.  B.  Elwell.  Dated  Angoii  4. 

3712.  "  Construction  and  arrangement  of  the  cores  and  annatoiei 
and  other  parts  ol  electro-magnets."  S.  C.  C.  Cubbib.  Dated 
August  4. 

3713.  "Electric  arc  lamps."  E.  G-.  Bbxweb.  (Commnnicated 
by  Soci§t^  Anon^e  des  Ateliers  de  Construction  H^oaniqoe  et 
d^Appareils  Electnques.)    Dated  August  4. 

3761.  "  Electrical  signalling  apparatus  for  railway  or  other  par. 
poses."  W.  K.  Laxs.  (Communicated  by  G.  w.  and  A.  D. 
blodgett.)    Dated  August  5. 

3762.  ''Means  employed  in  or  for  transmitting  electricity  for 
light,  power  and  other  purposes."  T.  J.  Haitdfobd.  (Commoni- 
oated  by  T.  A.  Edison.)    Dated  August  6. 

3763.  **  An  im^yed  combined  holder  and  switch  for  incandeaoent 
electric  lamps."    C.  E.  Sibley.    Dated  August  6. 

3766.  ''Electrical  meters."  T.  J.  Haitdfobd.  (Commimicated 
by  T.  A.  Edison.)    Dated  August  6. 

3766.  "Dynamo or ma^ieto-electric machines."  T. J. HurDFOBD. 
(Communicated  by  T.  A.  Edison.)    Dated  August  6. 

3767.  "  Improyements  in  the  manufacture  of  light  emittuig 
conductors  for  electric  lighting  purposes  and  in  apparatus  therefor, 
which  apparatus  is  also  applicable  for  other  purposes."  R. 
WsBDBBiCAHN.    Dated  August  6. 

3762.  "  Apparatus  for  utilising  the  force  of  fluids,  air,  and  water 
(producing  electric  currents)."  E.  E.  H.  Bousbbau.  Dated 
August  8.     (Complete,) 

3763.  "Telephones."  J.  J.  Babbieb  and  F.  F.  db  LAyBRB^DB. 
Dated  August  8. 

3770.  "Preparation  of  lead  for  use  in  the  cells  of  seoondsry 
batteries."    L.  Epstein.    Dated  August  8. 


ABSTRACTS  OF 
PUBLISHED    SPECIFICATIONS,  1881. 


6286.  "Production  of  the  electric  light,  &c."  A.  B.  Sbbbbr. 
Dated  December  3.  6d.  Has  for  its  object  improyements  reUting 
to  the  production  of  the  electric  light,  more  especially  with  referenoe 
to  that  system  in  which  it  is  obtained  by  tne  incandescence  of  a 
continuous  conductor  enclosed  in  a  yacuous  reoeiyer.  Firstly,  in  tlie 
preparation  and  production  of  a  conductor  more  uniform  in  iti 
specific  electrical  resistance,  and  better  adapted  to  withstand  the 
yery  high  temperature  to  which  it  must  necessarily  be  subjected,  and 
to  the  dirintegrating  action  of  the  residual  gas  of  the  reoeiter. 
Secondly,  in  tiie  method  of  compressing  and  compacting  the  same 
so  as  to  render  it  extremely  dense  and  imporous.  Thudly,  in  the 
method  of  carbonising  the  same.  Fourthly,  in  the  method  of  mount- 
ing the  same.  Fifthly,  in  the  method  of  eliminating'  the  atmo- 
spheric air  from  the  receiyer.  Sixthly,  in  the  method  of  makuig  the 
joint  between  tihe  material  of  the  receiyer  and  of  the  conductorB.  To 
obtain  these  objects  the  inyentor  reduces  any  material  snffimffltly 
puro,  and  contaming  a  high  percentage  of  oeUulose,  to  a  finetj 
diyided,  jelly-like  state  or  pmp  (either  fibrous  or  otherwise)  by 
chemicals,  or  other  means,  in  this  condition  the  whole  of  the  im- 
purities so  detrimental  to  the  durability  of  the  conductor  osn  moet 
conyenientiy  be  remoyed  by  the  usual  chemical  means;  from  thii 
are  formed  by  moulding,  or  other  operation,  the  required  condncton. 
In  order  to  produce  tne  requisite  hardness  and  compactness,  the 
inyentor  moulds  or  forms  the  conductor  under  great  pressure,  whilflt 
to  insure  its  imporosity  this  operation  is  caused  to  take  place  (viht 
slowly)  in  a  yessel  from  which  the  air  is  being  oonstantiy  exhsofted. 

6367.  "  Machine  for  coating  insulated  electrical  conductors  with 
lead."  W.  R.  Lake.  (A  communication  from  abroad  by  ^^ 
Steyens  Maxin,  of  Brooklyn,  America.)  Dated  December  8.  w. 
Belates  to  a  machine  for  ooyering  insulated  wires  with  lead.  (/W- 
v'monal  only,) 

6396.  "Electric  lamps."  C.  F.  Vablet  and  F.  H.  Vabixt. 
Dated  December  9.  6d.  Consists  mainly  as  follows:— A  hollov 
cylinder  of  sufficient  length  to  hold  the  carbon  rod  is  provided  with  a 
spiral  spring  or  propeUmg  weight,  for  the  purpose  of  f^f^^^ 
carbons.  At  or  near  the  feeding  end  or  cap  of  the  cylinder  is  a  roller 
contact-clutch,  which  is  made  to  be  adaptable  for  varying  diametCTJ 
of  carbon  rod,  and  through  which  the  current  is  oonyeyed  to  wj 
carbons.  In  one  arrangement  an  insulated  swing  arm  is  used,  fixed 
into  the  cap,  which  carries  a  fixed  opposite  carbon  pole.  To  ^^ 
this  lamp  the  swing  arm  is  moved  on  one  side.  The  carbon  rod  or 
candle  is  inserted  tSrough  the  roller  contact-clutch,  and  forced  into 

the  socket  attached  to  the  lower,  or  remote  end,  of  the  spiral  «P'[j^» 
and  this  forces  back  the  sprint  to  the  lengtii  of  the  carbon  to  be  ufw. 
The  roller  clutch  is  provided  with  a  magnetic  regulator,  for  deter- 
mining the  length  of  the  arc. 

6624.  "Electric  lamps,  &c"  IUitkin  KxinfBDT.  DatedDeocB- 
ber  17.  8d.  Belates  to  both  incandescent  and  arc  eleotriclisiP«) 
and  its  objects  are  principally  to  facilitate  the  manufacture,  to  render 
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certain  parta  or  conneotioDA  more  satisf actory  and  durable  than  aa 
Mtherto  made,  and  to  obtain  an  improved  aatomatic  regulation. 
Figs.  1  and  2  show  the  improvements  in  arc  lamps  in  wnioh  the 
length  of  the  are  and  the  movements  of  the  carbons  are  regfulated  by 
means  of  the  lamp  current  passing  through  the  solenoid,  a,  as  shown, 
thereby  acting  magnetioaily,  as  is  well  understood,  upon  the  ooie,  e, 
which  is  connected  to  the  crossbar,  d.  This  crossbur,  d^  carries  at 
its  ends  the  pawls,  ^,  e,  and  is  at  the  same  place  coupled  to  the  pawl 
levers,  /,  /,  by  pins,  n,  n,  which  pass  through  holes  in  the  crossbar, 
tfy  pawls,  #,  #,  and  pawl  levers,  /,  /,  the  hitter  beiny  mounted  at  their 
outer  ends  upon  the  axes,  y,  y,  which  also  carry  the  ratchet  pulleys, 
A,  h.  The  upper  carbon  is  attached  to  the  core,  e,  of  the  solenoid,  a ; 
snd  the  lower  carbon,  d,  is  attached  to  the  carbon  holder,  b,  which  is 
suspended  by  cords,  t,  t ,  passing  over  the  ratchet  pulleys,  A,  A,  and 
is  Kept  in  proper  workiug  position  by  the  antifriction  rcJlers,  A,  k, 


Fio.  1. 


Fio.  2. 


bearing  against  the  upright  bars  of  the  framing,  j\  *  When  the  lamp 
is  put  into  circuit  the  current  passes  through  the  solenoid,  a,  thence 
through  the  wire,  m,  to  the  upper  carbon,  c,  and  from  this  the  current 
passes  aoroBs  a  space  occupied  by  the  arc  to  the  lower  carbon,  d,  which  is 
not  insulated  fnnn  its  carrier,  thence  to  the  return  wire,  b,  through  the 
metallic  connections  formed  by  the  rollers,  A:,  Ar,  and  the  framing,  j\ 
Whan  the  ouirent  passing  through  the  solenoid,  a,  is  of  less  than  the 
proper  strength,  the  solenoid  core,  e,  descends,  and  at  the  same  time 
rel^Lses  tiie  pulleys,  A,  A,  so  that  tiie  carrier,  b,  and  the  lower  carbon, 
D,  rise,  while  at  the  same  time  the  upper  carbon  descends.  This 
shortens  the  arc,  and  allows  a  greater  quantity  of  current  to  pass ; 
the  solenoid  then  draws  up  the  core,  e,  and  thus  checks  the  pulleys, 
A,  A.  An  adjustable  screw  stop,  /,  is  fitted  at  the  upper  end  of  the 
solenoid,  a,  so  that  the  raising  action  of  the  core  is  limited  to  give  the 
predse  length  of  the  arc  described. 

5577.  ''Electric  telegraphs."  Sm  Jaicbs  Ain>BBS0N  and 
BKsrjAimr  Sioth.  Dated  December  20.  6d.  Has  for  its  object  im- 
provements in  electric  telegraphs,  and  relates  more  especially  to  the 
means  of  and  apparatus  for  retransmitting  or  *'  translating  *'  tele- 
Iprams  from  one  telegraph  cable  or  teleg^ph  line  to  another.  The 
improvements  render  fewer  the  operators  to  be  employed  and  expedite 
the  transmission  of  telegrams. 

Aooozding  to  this  invention  one  set  of  instruments  can  be  employed, 
one  key  and  one  recorder  for  the  two  cables,  and  for  this  purpose  the 
inventors  employ  a  novel  switch  having  a  lever  handle  which  has 
three  positions.  In  the  central  position  of  the  handle  both  cables  (or 
the  condensers  into  which  the  cables  work,  if  such  be  employed,  as  is 
usual)  are  connected  through  the  recorder  to  earth,  and  in  this 
position  a  call  signal  sent  through  either  cable  is  received  upon  the 
paper  of  the  recorder.  When  the  handle  is  moved  to  either  side  one 
cable  remains  connected  with  the  recorder,  whilst  the  other  becomes 
connected  with  the  key  and  through  the  key  with  the  battery.  The 
operator  then  on  receiving  a  call  moves  the  handle  over  from  the 
central  position  to  that  side  which  leaves  the  calling  station  connected 
with  the  recorder,  and  as  the  telegram  comes  in  he  reads  it  from  the 
paper  of  the  recorder  and  retransmits  it  by  means  of  the  key  into  the 
other  cable.  When  the  handle  of  the  switch  is  moved  over  to  the 
other  side  the  connections  are  reversed  and  become  suitable  for 
working  in  the  opposite  direction  through  the  cables.  The  same 
movement  of  the  handle  alters  the  battery  from  what  is  suitable  for 
one  cable  to  that  which  the  other  cable  requires. 

5601.  ''Electrical  brushes  and  combs.'*  J.  K.  Abonbon.  Dated 
December  21.  6d.  Belates  to  electrical  brushes  and  combs  for  the 
appUoation  of  currents  of  electricity  to  the  skin  of  the  head  and  roots 
of  the  hair,  for promotingthe  growth  of  the  hair  and  for  curative 
and  remedial  purposes.  The  invention  relates  to  the  combination 
with  a  brush  or  comb  constructed  for  the  transmission  of  electric 
currents  to  the  skin  and  roots  of  the  hair,  of  an  induction  coil  and 
battery  for  the  generation  of  the  currentA,  and  to  the  peculiar  con- 
struction of  the  brush  and  comb  for  the  purposes  above  mentioned. 


5618.  "  Holder  for  incandescent  electric  lights.'  *  David  Gbahasc. 
Dated  December  22.  6d.  Relates  to  a  new  or  improved  holder  for 
incandescent  electric  lights,  and  consists  of  a  piece  of  insulating 
material,  in  the  one  end  of  which  a  screw  thread  is  out,  or  a  screwed 
bush  may  be  placed  thereon,  in  order  to  attach  the  holder  on  to  the 
screw  of  an  ordinary  burner  socket  of  a  gas  bracket  or  gasalier.  ThiB 
block  or  ^te  of  insulating  material  has  placed  on  it  a  spring,  or 
elastic  socket,  for  holding  the  parallel  or  tubi^ar  part  of  the  glass 
chamber  of  an  incandescent  light.  The  spring,  or  elastic  holder,  is 
made  in  two  portions,  insulated  from  each  other.  Into  each  portion 
a  pinching  screw  passes,  which,  when  the  lunp  is  placed  in  its  socket, 
bear  upon  the  two  metallic  tongues  leading  and  joined  to  the 
platinum  or  other  wires  to  whioh  the  carbon  is  joined.  Thus  these 
pinching  screws  form  electrical  connection  between  the  outside 
metaUio  portions  of  the  holder  and  the  interior  of  the  lamp,  so  ihat 
by  their  means  when  a  current  is  passed  through  the  holder  it  is 
transmitted  by  the  pinching  screws  to  the  lamp  conductors.  The 
holder  may  be  provided  with  a  switch  or  an  equivalent  apparatus 
for  making  and  breaking  contact.  Electrical  connection  with  the 
light  holder  is  made  by  passing  the  wires  of  a  circuit  by  preference, 
for  the  sake  of  convenience  and  neatness,  through  the  tubs  of  a  gas 
bracket  or  g^asalier  out  through  openings  formed  in  the  side  of  the 
nozzle  or  gas  burner  socket,  these  wires  being  insulated  from  the 
metal  of  the  socket. 

5639.  "Electrical  alarm  apparatus  for  railway  trains."  Dottobb 
Salyatobb  Gabau.  Dated  December  23.  6d.  Has  for  its  object 
improvements  in  electrical  alarm  apparatus  for  railway  trains,  to 
enable  passengers  to  give  an  alarm  to  the  guard  or  driver  in  case  of 
necessity.  For  this  purpose  the  inventor  provides  at  each  end  of 
each  carriage  of  a  railway  train,  in  addition  to  its  ordinary  buffers, 
two  other  insulated  metallic  buffers  pressed  outwards  by  springs 
to  a  distance  somewhat  exceeding  that  to  which  the  oroinary 
buffers  are  pressed  out,  so  that  when  a  train  is  made  up  the  metallic 
insulated  buffers  are  of  necessity  brought  into  contact  with  one 
another.  The  insulated  buffer  at  one  end  of  each  carriage  is  coupled 
by  an  insulated  wire  with  one  of  the  buffers  at  the  opposite  ena  of 
the  carriage,  and  similarlT  couple  toffether  the  other  two  buffers. 
At  any  desired  number  of  points  at  tiie  sides  and  ends  of  the  car- 
riages are  affixed  a  series  of  contact  apparatus  so  constructed  that  by 
the  pnllin«r  out  or  pushing  in  of  a  stop  an  electrical  contact  may  l>e 
established  between  the  two  terminals  of  a  contact  apparatus  to 
which  the  stop  belongs.  One  of  the  terminals  of  each  contact  appa- 
ratus is  oonnectdd  by  a  wire  with  one  of  the  wires  connecting  two  of 
the  insulated  buffers,  and  the  other  terminal  with  the  other  wires 
connecting  the  two  other  buffers. 

5651.  "  Electric  current  meters."  St.  Gbobqb  Lakb  Fox. 
Dated  December  24.  6d.  Has  reference  to  improvements  in 
electric-current  meters,  and  especially  to  that  class  of  apparatus 
described  in  the  specification  of  former  letters  patent  granted  and 
dated  November  14,  1878,  No.  4626,  in  whioh  apparatus  the  position 
or  motion  of  an  armature  due  to  the  amount  of  current  passing 
through  a  corresponding  electro-ma^et,  controls  the  working  of  the 
clockwork  or  mechanism  of  a  countmg  apparatus.  One  part  of  this 
invention  consists  in  the  employment  of  a  mag^ieto-electric  motor 
to  give  a  constant  motion  to  a  certain  shaft  in  the  meter— the  inventor 
uses  a  horizontal  shaft  free  to  oscillate  about  a  vertical  axis  passing 
through  its  centre ;  at  the  ends  of  this  shaft  are  placed  two  arma- 
tures, each  opposite  an  electro-magnet ;  or  there  may  be  only  one 
armature  and  a  corresponding  electro-magnet.  It  is  arranged  that 
these  magnets  (when  there  are  two)  are  put  into  action  alternately 
by  springs  which  make  contact  according  to  the  position  of  the  shaft, 
and  by  properly  balancing  and  weighting  the  shaft  perfectly  regular 
oscillations  are  obtained.  An  auxiliary  spring  is  employed  in  con- 
nection with  the  shaft  so  as  to  insure  one  of  the  connections  being 
made  when  the  instrument  is  at  rest,  so  that  it  may  start  directly 
any  current  flows. 

5656.  "  Apparatus  for  working  electric  clocks,  &c."  E.  G. 
Bbewsb.  (A  communication  from  abroad  by  0.  E.  BuoU,  of  America.) 
Dated  December  24.  8d.  The  obje<!t  of  the  first  part  of  this  inven- 
tion is  to  dispense  with  the  use  of  local  batteries  as  ordinarily  used  at 
the  sub-stations  of  a  line  used  for  controlling  electric  clocks,  and  to 
this  end  is  devised  a  certain  combination  of  a  relay  in  a  constantly 
closed  main-line  circuit  with  a  secondary  battery  in  a  derived  circuit, 
together  with  a  clock  to  be  operated  by  the  battery  in  such  circuit, 
the  whole  being  combined  with  an  electro-magnetic  switch  controlled 
by  the  relay  in  the  main-line  circuit  in  such  a  way  that  in  one  posi- 
tion of  the  switch  the  secondary  battery  is  charged  by  the  current 
flowing  through  the  main-line,  while  in  the  other  position  of  the 
switch  the  derived  current  from  the  main-line  is  broken,  and  the 
current  of  the  secondary  battery  is  closed  locally  through  the  opera- 
ting or  controlling  electro-magnet  of  the  electric  clock.  By  this 
combination  of  apparatus  the  clock  can  be  operated  with  certainty 
and  at  the  same  time  dispense  with  the  use  of  local  ^vanic  batteries 
ordinarily  employed  in  conjunction  with  relays  in  the  main-line 
circuit.  The  object  of  the  second  part  of  this  invention  is  to  operate 
fire-alarm  signal  apparatus  upon  the  same  circuit  with  electric  clock 
apparatus  in  such  a  way  that  the  operation  of  signalling  by  the  fire- 
alann  devices  shall  not  interfere  with  the  correct  transmission  of  the 
impulses  which  control  the  clocks,  while  vice  versd  the  operation  of 
controlling  the  clocks  at  sub-stations  from  the  standard  clock  at  a 
central  or  terminal  station  shall  not  at  any  time  prevent  the  trans- 
mission of  the  fire- ahum  signals.  The  object  of  the  third  part  of 
the  invention  is  to  so  combine  the  apparatus  for  sending  the  control- 
ling impulses  for  electric  docks,  and  telephone  indicating  and  sig^nal- 
ling  apparatus,  that  the  two  systems  may  be  used  upon  the  same  line 
witnout  interference  with  one  auother. 

5660.  "  Electric  lamps."  L.S.Powell.  (A  communication  from 
abroad  by  J.  M.  A.  Gerard-Lescuyer,  of  Paris.)    Dated  December 
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24.  6d.  Relates  to  electric  lamps  and  it  consists  in  certain  improve- 
ments  in  the  constmction  and  arrangement  with  the  apparatus  for 
automatically  operating  and  regulating  the  feed  of  the  carbons  em- 
ployed to  produce  the  yoltaio  arc  as  hereinafter  described.  Fi^.  1, 2, 
3,  and  4  represent  a  lamp  worked  by  alternate  currents  to  wmch  the 
invention  is  applied,  the  said  figures  representing  respectiyely  a  ver- 
tical section,  a  side  elevation,  a  plan,  and  a  horizontsd  section  of  the 
said  lamp.  This  apparatus  operates  as  follows : — Before  lighting  the 
lamp  the  carbons  are  separated,  so  that  the  current  being  unable  to 
pass  along  the  carbons  is  entirely  diverted  into  the  shunt  or  coil  of 
the  electro-magnet,  which  thus  becomes  excited  and  attracts  the  two 
armatures,  0  and  t.  The  attraction  exerted  on  the  upper  armature, 
T,  has  the  effect  of  drawing  down  the  short  vertical  rods,  s,  and  thus 
op^  the  daws,  u,  causing  them  to  release  the  upper  carbon  holder, 
which  thereupon  slips  down  very  slowly,  its  descent  being  retarded  by 

Fio.  3. 


Fig.  2, 


the  partial  vacuum  produced  behind  the  piston,  i.  The  rate  at  which 
the  carbon  descends  may  thus  bo  controlled  by  adjusting,  by  means 
of  the  valve,  the  rate  at  which  air  is  allowed  to  pass  into  the  tube,  f, 
above  the  said  piston,  z.  The  lower  armature,  o,  is  also  attracted  by  the 
electro-magnet  at  the  same  time  that  the  upper  armature  is  attracted 
and  in  such  a  maimer  as  to  draw  up  the  rods,  ▲,  connected  with  the 
lower  carbon  holder,  n.  When  the  carbons  are  brought  into  contact 
the  current  passes  through  them  almost  exclusively,  so  that  the 
electro-magnet,  e,  is  demagnetised.  The  armature,  t,  connected  by 
the  rods,  s,  with  the  claws  of  the  brake  is  then  raised  b]r  the  helical 
springs,  w,  around  tiie  said  rods,  and  the  claws,  u,  again  clasp  tho 
upper  carbon  holder,  whilst  at  the  same  time  the  lower  carbon  holder 
is  also  released  and  allowed  to  drop  by  its  own  weight  for  a  distance 
regulated  bv-  the  nuts  or  stops,  b,  on  the  rods,  ▲,  thus  establishing 
the  arc.  Wnen  the  resistance  at  the  arc  becomes  excessive  the  power 
of  the  current  in  the  coil  of  the  electro-magnet,  e,  is  increased,  where- 
upon tiie  armatures  are  again  attracted  and  tiie  carbons  are  brought 
together  as  hereinbefore  described. 

6661.  ''Pipes  for  containing  electrical  conductors."  J.  H. 
JoH2CBON.  (A  communication  from  abroad  by  Clement  Labye  and 
L^n  de  Locht-Labye,  botii  of  Paris.)  Dated  December  24.  6d. 
Relates  to  pipes  or  conduits  for  containing  electrical  conductors  or 
wires,  and  it  consists  of  an  improved  method  of  arrang^g  and 
enclosing  the  said  conductors  or  wires  in  a  conduit  or  chamber  con- 
structed with  a  removable  cover.  This  conduit  is  first  placed  in 
position  in  the  ground,  after  which  the  wires  are  arranged  in  its 
interior  in  layers  being  imbedded  in  asphalte  or  other  suitable 
instdating  material,  aro  further  protected  from  injury  by  a  cover 
which  is  subsequently  attached  to  the  conduit.     {Provisional  only,) 

6665.  **  Apparatus  for  producing  and  regulating  electric  li^ht, 
&0.*'  S.  A.  Vaemst.  Dated  December  24.  lOd.  Has  for  its  object 
ents  in  apparatus  for  producing  and  regulating  electric 
producing  electric  light  it  is  desirable  the  electricity  pro- 
ud be  as  nearly  as  possible  of  uniform  potential,  and  there- 
Ka  light  circuit  should  be  of  as  nearly  as  practicable  constant 
\  fault  common  to  dynamo-electric  machines  is  that  the 


electricity  developed  by  them  even  under  favourable  oonditioiia  is  of 
a  moro  or  less  undulating  potential.  Now  by  the  present  inventioii 
this  defect  is  reduced  and  the  electiicil^  developed  is  made  to  auto, 
matically  rogulate  its  production  and  also  to  rogulate  the  resistanoe 
of  the  light  cireuit.  To  this  end  the  inventor  constructs  a  number  of 
wheels  which  he  terms  the  ''armature  wheels;"  ti^e  periphery  of 
each  of  these  wheels  consists  of  an  even  number  of  iron  blo^  mag- 


FIC 


netically  insulated  from  one  another,  which  blocks  are  called  the 
"  bobbin  armaturos."  These  armatures  aro  grooved  out  in  the  oontie 
to  receive  the  bobbin  magnets  and  when  completed  present  a  nearly 
continuous  surface  of  iron  to  the  fidd  magnets,  b  (fig.  1 )  represents  one 
of  the  armaturo  wheels ;  its  periphery  consists  of  an  even  number  of 
blocks  of  iron,  ▲,  having  notches  or  grooves,  jl^  ,  out  in  them.   Iliefle 
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are  magnetically  insulated  from  one  another  hj  the  teeth  or 
tions,  ▲*,  and  are  mounted  on  the  wheel,  b,  which  is  constrooted 


blocks 

projection  ,     , 

of  a  suitable  non-magnetic  metal,  to  which  they  (the  blocks)  are 

brazed,   or  soldered,  or  attached  by  other  suitable  means.    These 

armaturo  wheels  aro  mounted,  at  equal  distances  from  one  another, 

on  the  axle,  ax  x,  of  the  machine,  as  shown  in  fig.  2.    Soft  iron 
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bobbin  magnets,  c,  wrapped  with  coils  or  bobbins  of  insulated  wire, 
0,  fit  into  the  notches  of  the  blocks  of  iron,  ▲.  The  armature  wheels 
aro  mounted  on  an  axle  at  equal  distances  from  one  another,  the 
recesses  in  the  armaturo  blocks  being  arrangfed  in  a  line  with  the  axle, 
the  bobbin  magnets  fit  into  these  rocesses,  and  it  is  preferred  to  con- 
struct them  of  a  number  of  thin  plates  of  iron  arranged  side  hy  side 


FIG  5 


mag^tically  insulated  from  one  another  by  pieces  of  paper  or  otiier 
suitable  insulating  material  placed  between  the  plates.  Rff.  3  is  » 
front  view,  and  fig.  4  is  an  end  view  of  one  of  the  bobbin  nu^nets, 
0,  and  one  set  of  bobbins,  c*.  The  bobbin  magnets  are  wrapped  wot 
insulated  wire  in  the  spaces  between  the  annature  wheds,  wm 
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iHieelfl  divide  them  into  seotionB.  'Fig,  5  is  an  end  view  of  the  arms- 
tore  wheela,  with  the  armature  blocks,  bobbin  magnets,  and  bobbins 
mounted  in  their  places. 

6667.  **  Collection  and  distribution  of  electric  currents."  8.  A. 
V ABLET.  Dated  December  24.  6d.  According  to  this  invention 
the  inventor  causes  the  contact  poles  of  the  dynamo  machines  to 
more  in  contact  with  the  insulated  segments  connected  to  the  arma- 
ture coils  with  a  rolling  friction  and  he  imparts  to  the  poles  a  motion 
of  rotation  e^ual  to  or  slightly  g^reater  or  ^ghly  less  in  circum- 
ferential velocity  than  the  motion  of  the  insulated  segments. 

5674.  "Transmitting  and  receiving  apparatus  for  tjrpe-printing 
telegraphs."  Sydney  Pitt.  (A  commumcation  from  abroad  bv 
Henry  Van  Hoevenbergh,  of  America.)  Dated  December  27.  lOd. 
Belates  to  type-printing  telegraphs  in  which  the  type  wheels  of  the 
receiving  instruments  are  impelled  by  a  weight  or  spring  acting 
through  suitable  intermediate  wheel-work,  and  the  ^progreadye 
movements  of  said  type-wheels  are  controlled  by  a  series  of  dectrical 
pulsations  alternately  of  opposite  polarity,  which  aro  transmitted 
over  the  main  line  from  the  sending  station.  These  pulsations  cause 
the  rapid  to -and -fro  vibration  between  electro-magnets  of  an 
armature,  suitably  oonstructed  to  be  actuated  by  such  alternating 
currents  and  the  vibrating  in  turn  controls  the  type  wheel,  by  means 
of  a  step-by-step  escapement,  of  well-known  construction.  In  the 
improved  apparatus  the  printing  is  effected  by  increasing  the 
strength  of  the  electric  current  during  some  one  of  the  pulsations, 
without  reference  to  its  polarity,  at  the  instant  the  required  division 
or  character  of  the  type  wheel  is  opposite  the  platen,  and  this  action 
takes  place  without  retarding  the  progressive  movement  of  the  type 
wheel,  or  interrupting  the  rogular  succession  of  electric  pulsations. 
The  momentary  stoppage  of  the  type  wheel  shaft  at  the  termination 
of  each  vibration  of  the  step-by-step  escapement  affords  sufficient 
time  to  permit  an  impression  to  be  taken  from  the  type  wheel  by 
means  of  proper  mechanism. 

5681.  "Construction  and  arrangement  of  dynamo-electric 
machines.'*  J.  Riohasdson.  Dated  December  27.  4d.  Relates 
mainly  to  a  particular  construction  and  arrangement  of  armatures  in 
couples  or  pairs  capable  of  augmentation  in  connection  with  field 
magnets  to  produce  a  constant  electrical  current  of  uniform  intensity. 
Por  the  purposes  of  the  invention  the  inventor  arranges  a  series  of 
two  armatures  at  right  angles  to  each  other,  and  so  fitted  in  con- 
nection with  field  magnets  that  one  is  at  the  point  of  maximum 
when  the  other  is  at  the  point  of  minimum  intensity,  and  as  one 
increases  in  intensity  in  the  same  ratio  the  other  diminishes  the  sum 
of  the  two  will  produce  a  constant  intensity  of  current.  Six  pairs  of 
these  armatures  with  their  corresponding  field  magnets  aro  preferably 
arranged  in  the  same  machine,  and  it  is  evident  that  any  number 
from  one  pair  upwards  can  be  used  with  an  augmentation  in  elec- 
tricity according  to  the  number  used,  and  that  all  can  be  **  coupled 
up  "  to  two  contact  pieces  on  the  commutator  overlapping  each  other 
by  one-fourth  of  its  ciroumference,  or,  if  necessary,  two  commutators 
■oould  be  used  and  three  pairs  of  armatures  coupled  to  one  and  three 
pairs  to  the  other,  their  axes  being  at  an  angle  of  45°  with  the 
others,  if  such  an  arrangement  was  necessary,  to  produce  still  g^reater 
uniformity  of  current.^  This  system  of  construction  and  arrangfe- 
ment  also  possesses  the  advantage  of  simplicity  of  manufacture,  a 
great  variety  of  sizes  of  machine  being  possible  to  be  made  from  the 
same  patterns  simply  by  lengthening  the  bed  plate  and  coupling 
together  greater  numbers.  All  the  winding  can  be  done  by  machinery, 
thus  economising  labour,  and  the  armatures  can  be  coupled  together 
for  either  quantity  or  intensity  as  may  be  required,  also  either  one 
or  aU  the  pairs  can  be  used  to  excite  tne  field  magnets  according  to 
the  strengtn  required  in  them. 

5687. 
bution 

8d.  Has  reference  to  means  or  apparatus  for  controlling  and 
regulating  the  production  and  distribution  of  electricity.  One  part 
of  the  invention  consists  in  a  method  of  acting  upon  the  generating 
machine,  water,  steam,  gas,  or  other  engine  in  addition  to  the 
ordinary  governor ;  the  inventor  permits  the  governor  to  regulate 
the  motion  of  the  engine  in  the  usual  way,  but  supplements  its  action 
so  that  it  r^rulates  tne  cut  off  with  respect  to  the  electromotive  force 
TOodnoed.  The  manner  in  which  this  may  be  effected  .is  as  follows : — 
The  inventor  arranges  that  a  force,  preferably  a  weight,  shall  be 
brought  to  bear  upon  the  governor  as  it  rotates,  and  that  this  force 
shall  be  under  the  control  of  two  electro-magnets,  one  to  appl^  the 
force  and  another  to  take  it  off.  These  ma^pnets  are  respectively 
brought  into  action  by  currents  whose  dreuit  is  made  and  broken  by 
a  galvanometer  needle.  When  the  engine  is  producing  the  desired 
electromotive  force,  the  galvanometer  needle  is  stationary  between 
two  stops,  a  short  way  apart,  the  weight  or  other  force  meanwhile 
keeping  the  governor  down  a  little,  and  when  the  electromotive 
force  nses  the  needle  is  deflected  ag^ainst  one  of  the  stops,  making 
dreuit  through  one  of  the  magnets,  and  this  will  alter  the  force  on 
the  g^ovemor,  causing  a  decrease  of  speed  and  hence  a  decrease  of 
electromotive  force.  On  the  other  hand,  if  the  electromotive  force 
fall,  the  needle  will  touch  the  other  stop,  and  thereby  cause  the  other 
magnet  to  act  and  the  weight  or  other  force  to  be  applied  to  the 
governor  in  the  other  direction,  which  will  increase  the  electro- 
motive force. 

5702.  <*  Sockets  or  holders  for  electric  lamps."  J.W.  Swak.  Dated 
December  28.  6d.  Relates  to  improvements  in  sockets  or  holders 
for  electric  lamps,  whereby  a  lamp  without  any  external  fittings  can 
be  r^idily  attached  to  the  conducting  wire  and  a  good  contact 
between  tnem  and  the  terminal  hooks  or  eyes  of  the  lamp  can  be 
effected  and  maintained.  In.  canjing  out  uie  invention  tne  holder 
is  provided  with  two  hooks  or  eqmvalent  devices  insulated  from  each 
other  and  terminating  in  binding  screws  or  contact  pieces  on  opposite 
^'^"1  of  the  holder  or  suitably  arranged  for  making  conoentno  con- 


r.     "Controlling  and  regulating  the  production  and  distri- 
of  electricity."    C.  A.  Caeus- Wilson.    Dated  December  27. 


tacts  by  the  act  of  screwing  the  holder  to  the  lamp  bracket  or  other 
support  for  the  lamp.  In  eiUier  case  contact  between  the  lamp  and 
the  lamp  socket  or  nolder  is  effected  by  engaging  the  two  hooks  or 
their  equivalents  belonging  to  the  socket  with  the  two  eyes  or  other 
counterpart  devices  which  constitute  the  terminal  conductors  of  the 
lamp.  Firm  contact  between  the  hooks  and  the  eyes  or  their  equiva- 
lents of  the  lamp  and  socket  is  produced  by  the  action  of  a  spring 
placed  in  compression  or  in  tension  by  the  act  of  making  the  connection 
between  the  lamp  and  its  socket  or  by  the  act  of  screwing  or  sliding 
towards  the  lamp  an  external  tube  so  that  an  outward  pressure  may 
be  exerted  upon  the  lamp  tending  to  put  the  hooks  and  e^res  or  their 
equivalents  mto  tension  and  thus  effecting  and  maintaining  a  good 
electrical  contact. 

5738.  *^  Electric  lamps."  J.  G.  Lobbadt.  Dated  December  31. 
4d.  Relates  to  improvements  in  incandescent  and  other  electric 
lamps,  and  has  for  its  object  diffusing  the  light  and  economising 
the  same  by  preventing  its  radiation  in  directions  where  its  effects 
are  not  required  and  of  concentrating  the  light  in  a  reouired  direc- 
tion and  lOso  rendering  it  more  pleasant  to  the  eye,  and  uie  invention 
consists  in  silvering  or  coating  with  a  reflecting  material  a  portion 
or  portions  of  the  bulb  or  globe  of  the  lamp  in  such  a  maimer  as  to 
proauce  the  effects  before  mentioned. 

5743.  *<  Electrical  resistances."  Gxtbtav  Pfavnxuorb  and  R.  E. 
DuNBToK.  Dated  December  31.  6d.  Relates  to  certain  improve- 
ments  in  the  construction  of  electrical  resistances.  On  account  of  the 
heat  developed  in  the  resiBtance  coils  or  boxes  as  at  present  existing 
these  arrangements  are  exceedingly  bulky,  unhandy  and  expensive, 
and  it  is  obvious  that  it  is  possible  to  use  wires  or  other  materials  of 
very  high  resistance  and  at  the  same  time  make  provision  for  uniformly 
distributing  and  carrying  away  the  heat  developed  in  these  wires  or 
other  materials  a  very  efficient  and  handy  and  cheap  resistance  ap- 
paratus can  be  produced.  To  effect  this  the  inventors  propose  to  use 
wires  or  other  suitable  materials  of  high  resistance  and  of  a  size  pro- 
portional to  the  required  amount  of  resistance  and  to  embed  or  envelop 
the  same  in  a  mass  of  a  bad  conductor  of  electricity,  such  as  glass  or 
plaster  of  Paris  or  asbestos,  or  any  other  non-conducting  mass,  shaping 
the  same  in  such  a  maimer  as  to  get  as  large  as  possible  a  cooling 
surface  and  to  rapidly  take  up  the  heat  developed  in  the  resistance 
wires  or  other  material,  and  thus  preventing  the  resistance  material 
from  being  destroyed  or  fused  when  a  strong  current  is  made  to  pass 
through  it.  It  will  be  seen  that  in  this  manner  comparatively  very 
small  wires  or  other  materials  can  be  used  as  resistances  for  large 
currents,  thereby  materially  reducing  the  size  and  expense  of  such 
resistance  apparatus. 

5751.  "  Operating  or  controlling  railway  brakes  by  electridty." 
W.  R.  Laxb.  (A  communication  from  abroad  by  Aug^ustns  L. 
Duwelius,  Leonard  W.  Goas,  Paget  Higgs,  Frank  R.  Merrell, 
Hiram  D.  Peck,  and  Hugo  Walter,  all  of  America.)  Dated  De- 
cember 31.  6d.  Relates  to  the  application  of  electricity  for 
operating  the  brakes  of  railway  trains,  and  embodies  various  im- 
provements dedgned  to  render  the  same  practicable  and  effident. 
lliese  improvements  comprise  the  following  features,  that  is  to  say — 
combining  in  such  a  manner  as  to  be  tmder  the  control  of  the  engfine- 
driver  one  or  more  g^enerators  of  electridtjr  with  storage  batteries 
or  other  electric  accumulators  and  suitable  connections  with  the 
brake  actuating  medianism.  A  method  or  system  for  drouiting  the 
electro-brake  medianism  of  a  train  of  railway  vehides,  consisting 
in  the  employment  of  main  conductors  attaohea  in  separable  sections 
to  each  vdiide  and  forming,  when  connected,  substantially  continuous 
electric  mains,  with  permanent  cross  connections  at  eadi  vehide  in 
which  the  dectro  mechanism  of  the  brakes  is  interposed.  The  con- 
struction and  arrangement  of  electro-brake  mechanism  by  which 
the  elec^-mag^etio  force  is  applied. 
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ANGLO-AMERICAN  TELEGRAPH  COMPANY 
(LIMITED). 

Thb  report  of  the  directors  ran  as  follows :— The  total  recdpts  from 
January  1st  to  June  30th,  1882,  induding  a  balance  of  £4,811  13s. 
brought  over  from  the  last  account,  amount  to  £208,750  Is.  7d.  Hie 
traffic  receipts  show  a  decrease,  as  compared  with  the  corresponding 
period  of  last  year,  of  £94,349,  consequent  upon  reduced  rates. 

The  total  expenses  of  the  half-year,  including  income-tax  and 
repair  of  cables,  &c.,  as  shown  by  the  revenue  account,  amount  to 
£58,166  Is.  lOd. 

The  directors,  under  the  powers  conferred  upon  them  by  the 
artides  of  association,  have,  before  declaring  the  net  profits,  set  apart 
the  sum  of  £75,000  to  the  renewal  fund,  leaving  an  available 
balance  of  £75,583  19s.  9d. 

One  quarterly  interim  dividend  of  5s.  per  cent,  on  the  ordinary 
stock,  and  of  10s.  per  cent,  on  the  preferred  stock,  free  of  income- 
tax,  was  paid  on  May  1st,  1882,  absorbing  £17,500,  leaving  a  balance 
of  £58,083  19s.  9d.,  from  which  a  second  quarterly  dividiend  of  15s. 
per   cent,  on  the  ordinary   stock,   and  of    308.  per  cent,   on  the 

{>ref erred  stock,  free  of  income-tax,  will  be  paid  on  August  1st,  1882, 
eaving  a  balance  of  £5,583  19s.  9d.  to  be  carried  forward  to  the  next 
account. 

The  cable  laid  by  this  company  in  1874  was  broken  off  the  coast  of 
Ireland  on  November  22nd,  1881 ;  it  was  successfully  repaired  on 
February  5th  last,  and  has  since  worked  wdl. 
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The  Brest-St.  Herre  cable,  laid  in  1869,  was  broken  in  mid-oocan  on 
March  18th  last.  The  repairs  have  been  intrusted  to  the  Telegraph 
Constmction  and  Maintenance  Company,  and,  from  the  progress 
already  made,  the  directors  hope  soon  to  be  able  to  annoiince  the 
restoration  of  communication  by  that  cable. 

The  company's  repairing  ss.  Minia  has  been  engagred^  during  the 
half-year  in  repairing  the  ot.  Pierre-Duxbury  cable,  laid  In  1869,  the 
Plaoentia-St.  Pierre  cable,  laid  in  1872,  and  the  South  Plaoentia  cable, 
laid  in  1873.  The  company's  system  of  cables  and  land  lines  on  the 
other  side  the  Atlantic  is  now  m  good  working  order  and  condition. 
The  ordinary  gpeneral  half-yearly  meeting  of  the  companjr  was  held 
in  the  City  Terminus  Hotel,  on  Friday,  the  4th  inst.,  the  Right  Hon. 
Viscount  Monck,  chairman  of  the  board,  presiding. 

llie  Secretanr,  T.  H.  Wells,  Esq.,  having  read  the  notice  convening 
the  meeting,  uie  minutes  of  the  last  ordinary  and  extraordinary 
meeting  were  re&d,  approved,  and  signed. 
The  report  was  taken  as  r^. 

The  Chairman  said :  Gentlemen,  it  will  be  in  your  recollection  that 
at  our  last  half-yearly  meeting,  we  were  en^^aged  in  a  competition 
with  a  tdegraph  company,  formed  in  Amenca  and  known  by  the 
name  of  Mr.  Jay-Gould*s  Company.    You  are  also  aware  that  at  an 
extraordinary  meeting,  tiie  minutes  of  which  have  just  been  read,  held 
subsequently  to  that  half-yearly  meeting,  we  passed  resolutions  con- 
firming an  agreement  with  that  company,  which  brings  us  into  a 
state  of  harmony  with  them.     Well,  gentlemen,  I  merelv  allude 
to  that  fact,  because  it  prevents  us  from  doing  what  I  generally  do  at 
this  half-yearly  meeting,  institute  a  comparison  between  the  receipts 
which  have  accrued  to  us  during  the  past  half-year,  with  the  receipts 
of  the  previous  half-year.    It  is  obvious  that  no  satisfactory  compa- 
rison of  that  kind  can  be  made  at  present,  because  the  circumstances 
under   which  we  were  operating   during  the  half-year  to  which 
I  allude  were  of  a  nature  which  renders  it  impossible  to  institute 
any  comparison  between  the  receipts.    The  rate  of  tariff  was  entirely 
different,  therefore  any  comparison  between  the  ag^gate  receipts 
of  two  half-years  would  be  entirely  futile  and  misleabdmff.     However, 
on  the  22nd  May  last,  the  agreement  to  which  I  have  alluded  having 
been  conduded  and  ratified  on  all  sides,  wc  recurred  to  a  tariff  of  two 
shillings  a  word,  and  our  experience  since  our  recurrence  to  the  tariff 
is  BO  far  saticfactory.    Now,  gentlemen,  the  next  topic  to  which  I 
would  draw  your  attention  is  as  to  the  expenditure  of  the  half-year. 
The  real  expenditure  which  we  can  control,  of  course,  is  only  that  of 
the  offices  m  London  and  at  the  stations,  and  the  money  laid  by  to 
renewal  fund.    The  payment  of  different  expenses  connected  with 
the  working,   independent  of  the  office  expenses,  are  permanent 
charge,  and  cannot  be  very  much  diminished  or  increased,  but  the 
expenses  at  the  offices  admit  either  of  reduction  or  of  increase.    It 
will  be  satisfactory  to  you  to  find  that  at  the  head  office  in  London 
during  the  last  year  we  have  been  able  to  make  economies  to  the 
extent   of    £300  a    year  (laughter).     I    do    not    understand   the 
meaning  of  the  laughter.    Perhaps  you  would  *have   rather   seen 
an  increase  of   £300.    The   different  items  of  expenditure  at  the 
central  office  show  an  increase  of  £150  12s.  3d.  against  a  decrease 
of  £474  8s.  3d.,  showing  on  the  balance  a  reduced  expenditure  at 
the  head  office  of  about  £325  a  year.    The  expenditure  at  stations 
shows  a  very  different   result.    There  the  increased  expenditure 
has  been  about  £4,400  a    vear.      Out  of    this  we    must    deduct 
a  very  large  expenditure  for  the   provision  of   new  instruments 
which,  of   course,  became  necessary  from  time  to  time.    We  have 
been  obliged  to  pay  £1,000  for  new  instruments,  and  we  have  also 
been  obUged  to  pay  for  the  use  of  a  patent  for  the  Wheatstone  instru- 
ments. With  reference  to  this  increase  of  the  expenditure  at  stations, 
the  last  time  I  had  the  pleasure  of  addressing  you  here,  I  mentioned 
that,  of  course,  the  reduced  tariff  involves  additional  work.    The 
only  object  of  reducing  the  tariff  was  to  increase  the  number  of 
messages  sent,  and  an  increase  in  messages  sent  necessarily  involves 
an  increase  of   persons   engaged  to  send  them.      You  cannot  do 
double  the  work  with  the  same  number  of  people,  and  that  accounts 
for  Uie  increase  of  expenditure  at  the  stations  to  which  I  have 
alluded.    You  will  find  an  increase  in  every  item  of  expenditure 
which  involves  the  employment  of  increased  number  of  persons  to  do 
your  work.    There  is  an  increase  under   salaries   and  wages   of 
£1,200  ;  an  increase  in  the  maintenance  of  old  lines,  in  stationerv, 
and   in   lodgings,   fuel,    and   provisions.      That   accounts   for   a 
large   portion    of    the    increase  in    expenditure  during   the   past 
half-year.     We  may  look  for  economies   in  this   respect  in  the 
futore,  because  as  we  have  raised  our  tariff  we  shall  not  have — of 
course  we  are  very  glad  to  have  it — additional  traffic  which  would 
cost  us  more  to  carry.  I  am  afraid  the  increased  tariff  must  necessary 
reduce  the  number  of  words  sent  and  will  enable  us  to  make  economies 
in  the  expenditure.    So  much  for  the  receipts  and  the  expenditure. 
I  now  wisn  to  say  one  or  two  words  on  the  subject  of  the  condition  of 
your  plant.    The  lines  are  all  working  well.    Within  the  last  few 
months,  as  you  are  aware,  the  Brest-St.  Pierre  cable,  which  has 
been  in  the  water  for  thirteen  years,  developed  a  fault  whi<^  suspended 
^  its  operation.    During  the  last  winter  we  have  sent  an  expedition  out 
*  to  repair  that  cable,  and  I  am  happy  to  be  able  to  tell  you  that  we 
have  been  enabled  to  raise  it  in  very  nearly  2,000  fathoms  of  water. 
We  are  not  all  nautical  people  in  the  room,  but  I  may  say  that  2,000 
fathoms  means  something  over  2^  miles,  and  we  have  been  enabled 
to  get  up  that  cable  which  has  been  thirteen  years  in  the  Atlantic, 
at   a  depth   of   2^  miles,  and  repair  it.      The   repairs   are   not 
absolutely   complete,    that  is,   I  cannot    tell  you   that   thev  are, 
because  we  have  not  received  a  telegram  from  the  ship,  tnough 
we  expect  one  literally  every  moment,  to  say  that  it  is  thorougUy 
repaired  and  in  good  condition.    In  connection  with  these  repairs 
we  have  pctformed  a  feat  which  I  think  is  of  some  importance. 
We  have  laid  down  in  the  centre  of  the  Atlantic,  in  connection 
with  this  cable  about  ninety  miles  of  new  telegraph  cable.    That 
cable  is  capable  of  being  raised  and  added  to  at  any  moment.    It  is 
^  matter  ca  as  much  certainty  as  picking  it  up  off  Uie  floor  of  this 
>om,  if  it  lay  there,  and  if  it  were  necessary  to  make  further  addi- 


tions to  that  new  cable ;  so  that  I  apprehend  the  life  of  tlie  186^ 
cable  will,  by  the  operation  we  have  performed  lately,  be  very  con- 
siderably prolonged  (near,  hear).    We  have  also  in  that  same  cable  s 
considerable  proportion  of  new  cable  within  300  miles  of  Brest,  which 
we  have  put  in.    So  that  you  see  we  are,  so  to  speak,  darniiig  that 
cable  as  if  it  were  an  old  stocking,  and  making  i^  as  ffoo^  and 
probably  stronger,  than  it  was  before.    Well,  gentlemen,  that  is  oar 
condition.    We  have  had  a  good  deal  of  competition  from  time  to 
time  to  contend  against,  and  I  understand  that  we  ore  threatened 
with  further  competition.    Well,  perhaps  if  I  were  to  offer  odrice  to 
persons  inclined  to  invest  their  money  m  new  telegraph  oper^ions  I 
might  be  considered  as  rather  an  interested  counsellor,  out  I  think  von 
may  have  observed  in  the  newspapers  lately  letters  from  my  friend  on 
my  right  here  (Mr.  Weaver),  which  appear  to  me  to  demolish  any 
dianoe  that  this  new  cable  might  have  had  of  earning  a  livelihood. 
I  may  tell  you  that  we  have  gone  carefully  into  the  figures  and  facts 
connected  with  the  laying  of  another  cable,  and  I  may  say  that  if  it 
comes  to  a  question  of  hostile  competition,  we  can  live  and  pay  oor 
working  expenses  at  a  rate  of  tanff  at  which  it  is  not  possible  that 
that  cable  could  pay  its  own  working  expenses.    Of  course,  when  I 
say  we  can  live,  it  would  be  a  very  miserable  existence,  because  we 
should  merely  pay  our  working  expenses,  and  gfive  you  no  diridend, 
which  I  need  not  tell  you  is  a  state  of  things  which  I  should  not  like 
to  cultivate,  but,  on  uie  other  hand,  our  competitors  would  not  he 
able  to  live  at  all — ^not  be  able  to  drag  out  even  such  a  miseiaUe 
existence  as  we  should  be  doing.    If  men,  under  these  oircumstaaoefl, 
are  so  unwise  as  to  put  their  money  into  these  undertakings,  all  I  can 
say  is  they  deserve  the  fate  which  I  believe  they  will  reoeiTe.    We 
are  told  thiat  these  additional  telegraphs  are  requ&ed  in  the  interests 
of  the  public.    The  public  want  to  nave  telegraphing  cheaper  than 
they  have    got  it  already.    Now,  it  is  not  necessary  to  gt>  hack 
to  the  history  of  our  company  in   order  to  show  you  t^  enor- 
mous reductions  made  by  the  Doajrd  before  the  question  of  competition 
arose  at  all,  in  their  own  interests  and  with  a  view  of  stimulatmgaad 
increasing  the  traffic,  and  thereby  bringing  in  a  lar^r  income  to  the 
shareholders ;  but,  gentlemen,  there  is  another  consideration  which  1 
have  mentioned  before  in  this  room,  and  that  is  when  such  a  oompeti- 
tion  as  that  which  I  have  attempted  to  describe  arises  in  which  we 
can  make  a  subsistence,  and  in  which  our  competitor  cannot  live, 
depend  upon  it  the  next  step  in  the  interest  of  the  pablic  will  he  a 
combination  for  which  the  public  wiU  have  to  pay.    There  is  nothing 
in  existence  more  true  than  that  you  cannot  compel  capital  to  work 
gratuitously  any  more  than  you  can  force  manual  labour  to  work 
gratuitously,  and  attempt  to  force  down  remimeration  of  capital 
below  what  it  will  bear,  the  result  to  the  public  will  be  that  they 
will  have  a  large  price  for  their  accommodation,  and  they  will  have 
to  remiinerate  the  capital  which  it  is  attempted  to  crush  in  this 
fashion.    That  is  my  deliberate  opinion.     I  believe  that  where  com- 
bination is  possible  competition  is  out  of  the  question.    The  pnhlic 
are  interested  in  increased  facilities  and  cheaper  telegraphing,  but 
they  will  have  to  pay  a  larger  amount  for  the  accommodation  thej 
will  derive  from  these  numerous  cables  than  if  they  were  satisfied 
with  a  fair  rate  of  tariff  from  the  cables  which  already  exist,  and 
which  are  more  than  sufficient  to  do  the  business  which  the  public 
supplies  them.    Grentlemon,  I  do  not  think  that  it  is  necessary  forme 
to  trouble  you  with  any  more  observations.    This,  as  you  are  aware, 
is  the  off  half-year.    We  have  no  dividend  to  declare,  nothing  of 
that  description  to  bring  before  vou,  and  we  merely  meet  you  for  Ae 
purpose  of  keeping  you  fully  informed  as  to  the  state  of  your  under- 
takmg  and  as  to  ulq  condition  of  the  company,  and  I  shall,  there- 
fore, merely  conclude  by  moving  that  the  report  of  the  directors  and 
accompanymg  statement  of  accounts  to  June  30th,  1882,  submitted 
to  this  meeting  be,  and  the  same  hereby  are,  received  and  adopted. 

Sir  James  Anderson  seconded  the  motion. 

Mr.  Trotter  said  that  he  was  quite  certain  that  the  board  had  exer- 
cised its  best  judgment  in  the  administration  of  the  affurs  of 
the  company,  but  he  did  think  it  was  open  to  discussion  whether 
their  policy,  as  it  had  been  explained  to  them,  was  the  wisest  pos- 
sible. Theirpolicy  had  been  combination,  to  endeavour  to  create  a 
monopoly.  Tnat  policy  was  one  which  was  not  favourable  to^  their 
interests,  and  he  ventured  to  think  that  if  there  was  truth  in  the 
remark  of  the  noble  chairman  that  the  public  would  have  eventually 
to  pay  for  competition,  it  would  come  to  this,  that  in  any  enterprise 
whatever  the  public  would  have  to  pay  for  all  capital  invested, 
whether  well  or  ill.  He  did  not  believe  in  that.  Upon  the  lastooca- 
sion  on  which  he  had  been  present  at  a  meeting  of  the  company, 
about  five  years  ago,  he  had  just  returned  from  America,  after 
travelling  some  25,000  miles  in  the  country,  and  he  then  ventured  to 
state  his  belief  that  the  true  policy  of  their  company  was  not  in  com- 
bination, but  in  treating  the  public  in  a  liberal  manner,  in  being  con- 
tent in  the  first  instance  to  make  smaller  profits,  and  meet  com- 
petition as  it  arose.  The  tariff  of  one  shilling  for  twenty  words  was 
anticipated  as  fatal  to  the  prosperitjr  of  the  telegraph  companies ;  bat 
they  all  knew  how  Mr.  Rowland  l^ill  was  scouted  when  he  prophe- 
sied success  for  the  penny  postage,  instead  of  rates  of  Is.  6d.  and 
2s.  6d.  Now,  he  did  beheve  that  every  combination,  every  ©idea- 
vour  to  create  a  monopoly,  had  resulted  m  a  oonsiderable  fall  in  the 
value  of  their  proper^  (hear,  hear).  He  was  seriously  concerned  to 
see  their  property  at  50  per  cent,  discount,  which  meant  a  ^P'^* 
tion  of  its  market  value  to  one-half  of  the  whole  value.  He  thou^t 
the  policy  had  not  been  successful,  and  he  ventured  to  beUevc  that 
if  they  had  been  content  with  the  low  rate  per  word,  and  had  left  the 
traffic  to  increase,  as  he  believed  it  would  nave  done,  by  itself,  thw 
would  not  have  stood  then  that  day  to  veoeive  such  a  small  diridesd 
as  they  now  did,  or  to  see  their  property  depreciated  one-half  la 
maricet  value.  "^ 

Mr.  Aston  said  that  the  question  was,  was  the  meeting  ib  Hroar 
of  combination  or  not?  If  it  was,  then  let  it  ^  on ;  but  if  te  i 
was  against  it  let  them  oonmder  whetJier  it  would  be  wise  to  ] 
the  resolution  submitted  bef oro  they  strengthened  the  oonstitutic^ 
of  the  bou*d.    He  must  confess  that  th«re  appeared  to  ISm  a  r~^ 
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lack  of  l)aokb(me  on  tiie  board.  With  regard  to  the  effect  of  ccnn- 
binatioD  there  had  been  a  great  falling  off  in  their  value.  In  Augost, 
1873,  after  the  iirBt  combination,  their  stock  was  at  90 ;  in  May, 
1877,  it  was  at  60 ;  in  Februaiy,  XSSI,  it  was  at  69  ;  in  July,  1882, 
4it  52 ;  and  it  was  now  something  under  50.  These  figures  were  not 
satisf^ctoiy  to  him.  It  struck  hun,  too,  much  might  be  said  besides 
upon  the  question  of  combination.  They  had  now  a  considerable 
reaenre  fund.  He  did  not  see  why  they  needed  to  add  to  that ;  they 
oould  make  a  cable  with  what  they  had,  and  if  not  they  should 
borrow.  He  did  not  like  to  see  their  stock  standing  at  50,  and  he 
thought  they  wanted  a  stronger  board,  with  more  strength  and  more 
backbone  in  it.  He  believed  that  there  was  now  a  vacancy  upon  it. 
He  objected  to  that  very  much.  If  there  was  a  number  fixed  they 
on^bt  to  keep  to  it.^  He  would  move  that  a  oommittee  be  ap- 
pomted,  and  that  this  meeting  be  adjourned  for  the  purpose  of 
receiving  a  report  from  them.  He  hod  nothing  to  say  against  the 
boud  individually,  but  he  did  think  their  policy  ought  to  be  opposed. 
Hr.  Henry  Rutson  said  he  onl^  rose  to  support  what  had  fallen 
from  the  last  two  gentlemen.  This  policy  of  combination  had  gone 
on  for  a  long  time,  and  it  appeared  to  him  not  very  successful.  He 
thought  thev  would  strangle  all  these  new  cables  if  this  meeting 
declared  itself  against  all  further  oombination. 

Kr.  Newton  said  that  this  company  would  soon  have  to  take  steps 
to  fight  these  new  companies.    He  had  always  advocated  the  policy 
of  fighting.     He  objected  to  combination,  because  it  was  disastrous 
to  the  interests  of  the  oomx>any .    He  would  like  to  refer  to  one  or  two 
points  in  regard  to  the  position  of  the  company.    The  chairman  had 
tdd  them  that  they  took  up  their  cable  from  the  middle  of  the 
Atlantic  from  a  depth  of  2^  miles  and  put  in  a  new  cable,  and  that 
they  oould  pick  it  up  a3  if  it  were  in  this  room.    That  fact  was  one 
of  the  most  tremendous  ^f acts  that  had  ever  been  announced  at  their 
meetings  (laus^hter).     It 'established  their  property  in  such  a  manner 
that  they  need  have  little  regard  even  for  their  reserve  fund.     They 
had  been    always  accustomed  to   hear  that  the    life  of   a  cable 
was  ten  years.      It  was  very  clear  that  they  had  now  got  a  sub- 
stantialproperty,  that  they  were  really  now  remaining  in  it  as  investors, 
although  t^ey  were  very  little  else  than  speculators  at  the  present 
moment,  considering  what  a  very  fluctuating  property  theirs  had  been, 
and  how  serious  was  their  position  as  regaros  competition  and  divi- 
dends.   With  reference  to  competition,  it  struck  him  that  in  America 
it  was  prosperity  which  brought  new  schemes  into  existence.    He  had 
read  in  one  of  the  evening  papers  this  week  that  tiiere  was  a  new 
oombination  established  in  .^onerica  simply  because  there  were  sud^ 
wonderful  dividends  coming  out  of  them.    In  this  country  it  seemed 
to  him  that  adversity  brought  new  schemes  into  existence.    The 
adversity  of  shareholders  in  these  oompanies  was  always  the  fore- 
ronner  of  a  new  competing  scheme.    There  might  be  some  connection 
between  the  two  as  regarded  operations  on  the  Stock  Exchange.    He 
had  heard  it  explained  as  being  a  g^reat  mvstery,  and  that  the  only 
explanation  was  that  investors  were  crops  of  fools  that  were  continu- 
ally being  gathered  in  by  promoters.    He  thought  the  Atlantic 
afforded    to     cable    makers    a   great    field   for   plunder.      Gable 
contracts    amounted    to    a    sum    of    money   something    like    1^ 
millions,   and   in    that   there  was  a  vast  deal  of    plunder.    The 
makers  of  cables  found  some  people,  who  were  not  fools,  to  provide 
the  means  of  getting  a  contract.    Out  of  every  £100  subscribed  there 
was  a  percentage  for  insurance.    Then  the  cable  was  underwritten, 
and  in  all  probability,  notwithstanding  that  this  European  cable 
scheme  had  been  knocked  on  the  head  as  far  as  investors  were  con- 
ceroed,  it  might  come  into  existence  from  the  fact  that  the  cable  was 
aheady  underwritten,  and  the  gentlemen  interested  protected  by  a 
system  of  insurance.    The  way  to  fight  that  sort  of  thing  was  that 
of  combination,   which  they    had   adways  adopted.    He  was  not 
going  to  say  anything  personal,  or  make  remarks  against  particular 
oirectors,  but  he  did  wish  to  make  a  few  remarks  against  boards  in 
general.     It  was  not  the  adversity  of  shareholders  that  brought  those 
new  oompanies  into  existence,  it  was  the  tremendous  prosperity  of 
the  directors  (hear,  hear).     If  they  allowed  that  sort  of  thing  to  go 
on,  they  would  become  speculators,  and  he  oould  prove  it.    It  was 
one  of  the  abominations  of  the  City  of  London  that  shareholders  are 
plundered    by  directors    of   the  highest  character  and  reputation 
(laughter).     He  held  in  his  hand  a  list  of  fees  paid  to  dinrotors  in 
cable  companies — companies  which  were  controlled  by  gfentlemen 
whose  names  appeared  on  various  boards.    He  trusted  he  was  saying 
nothing  offensive — ^he  was  simply  speaking  in  the  interests  of  the 
vast  majority  of  investors  in  Uiis  company — those  who  put  their 
money  into  it  for  interest  onlj.    The  duty  of  directors  was  something 
beyond  that  of  merely  receiving  fees  (hear,  hear).    In  that  list  whi£ 
he  held,  it  was  shown  that  the  directors  of  telegraphs  were  receiving 
£34,525  a  year,  and  yet  when  they  were  atSioked  all  round,  the 
directors  did  not  fight  tor  them  (name,  name !) .  He  had  not^made  it  up 
with  names ;  he  was  not  going  to  mention  names.    It  was  a  question 
simply  of  policy  and  principle — ^it  had  nothing  to  do  with  names. 
If  he  were  to  b^fin  naming  names,  there  would  be  simply  animosities 
aU  round.     He  had  seen  animosities  enough  raised  by  the  way  in 
which  ha  had  attacked  principles,  and  he  did  not  wiui  to  inorease 
these  by  attacking  names.    He  held  a  list  of  the  fees  in  the  Anglo- 
Bnttiliwn,  the  Direct,  the  Eastern,  the  Eastern  Extension,  the  Globe, 
the  West  Indian,  the  Biver  Plate,  and  the  Telegraph  Oonstruction. 
Bat  the  directors  of  the  Telegraph  Ckmstruction  earned  their  money 
beyond  all  others — ^he  would  not  cast  a  single  reflection  on  the  TelO'- 
^ph  Construction.    If  ever  a  board  of  directors  earned  their  fees, 
it  was  that  one.     He   simplv  incLuded  it  because  it  belonged  to 
that  charmed  circle    which  they  so   often  saw  referred  to  in  the 
newvpapen.     Well,    in   that    number    the    fees   paid  amounted 
to  £21,760.    On  these  prospectuses  they  would  find  mag^nificent 
intitittttiona — ^institutions  which  there  was  no  equal  to.    The  London 
and  Westminster  Bank  actually  figured  th^re  in  a  prospectus  which 
wsa  the  concoction  of  a  gtmg  of  speculators.    Gbeat  dock  oon^ianies 
wore  also  represented  on  the  board,  who  came  forward  with  a  sub- 
tcsfnge  eaUrng  themselves  trustees.     These    gentlemen  were  not 


fought  as  they  ought  to  be.  They  should  have  fought  the  last 
French  cable  to  the  death  not  only  of  the  shareholders  but  of  the 
directors  as  well  (hear,  hear} .  But  what  did  they  do  when  they  came 
to  the  point  of  destruction  of  the  property?  They  left  the  men  who 
were  responsible  for  it  untouched;  the  trustees,  who  were  always 
trustees  before  they  became  directors,  in  the  comfortable  possession 
of  some  thousands  a  year.  Bome  of  these  gentlemen  earned  more 
as  directors  than  they  would  ever  have  done  had  they  been  twen^ 
years  in  tiie  business  they  '*  directed."  That  was  the  point  to  which 
this  company  should  direct  itself,  and  to  which  a  committee  should 
direct  itself,  that  the  question  should  be  fought  not  merely  as  agrainst 
the  proposed  new  schemes,  but  ag^ainst  those  who  were  behind  the 
schemes,  and  names  never  mentioned  except  at  meetingfs  of  the 
shareholders.  The  French  scheme  was  fought  so  far,  but  they  did 
not  fight  the  directors  on  that  occasion.  They  allowed  one  whose 
name  should  never  have  been  allowed  to  remain  on  any  board  to 
remain  at  that  board  (oh,  and  name).  It  was  not  for  him  to 
mention  names.  Those  who  knew  these  things  as  he  did  should 
look  for  themselves.  That  statement  of  his  could  not  be  disputed, 
imd  Uiey  must  sooner  or  later  fight  them  to  the  complete  death,  and 
not  to  we  half  death,  in  the  interests  of  their  shareholders.  Punish 
the  shareholders,  but  punish  the  directors  too,  and  let  the  latter  have 
the  most  of  it.  Don^t  let  directors  sink  into  splendid  positions — 
sinecures— where  they  barricaded  themselves  with  proxies,  and  got 
an  annuity  for  the  rest  of  their  days  whether  they  worked  or  not. 
With  reference  to  the  European,  American,  Canadian  and  Asiatic 
Cable  Company  he  found  that  it  was  now  on  its  yery  last  legs.  He 
might  tell  them  that,  for  he  had  seen  a  circular  sent  out  in  the  usual 
way,  which  was  an  announcement  that  if  any  of  their  stock  was 
disposed  of  there  would  be  a  larg^  commission  given  for  doing  so. 
"Diat  only  bore  out  what  he  had  said  of  the  margin  which  lay 
between  the  capital  of  the  real  money  received  spent  in  these  com- 
missions, and  in  sums  for  insuring. 

Mr.  Qriffiths  thought  that  the  application  of  the  word  combination 
to  the  company  was  not  a  fortunate  one.  The  oompany  had  started 
with  a  moderate  capital,  and  the  stock  had  been  watered.  Mr.  New- 
ton had  made  some  very  able  remarks,  and  certainly  it  was  not  wise 
that  the^  ^ould  continually  combine  with  other  companies  if  the 
combination  was  merely  for  their  advantage ;  but  he  hardly  agreed 
with  all  that  he  had  said  as  to  the  question  of  policy.  He  thought  they 
might  g^^n  much  more  by  the  development  of  telegjraphy  and  by 
allowing  affairs  to  take  their  own  course.  Nine -tenths  of  the  com- 
merce of  the  world  was  carried  on  through  the  agfency  of  the  tele^ 
gfraph,  and  as  commerce  increased  so  must  telegpraphy  ;  but  whether 
tiiev  combined  for  peace  or  war  he  could  not  say  that  he  thought  the 
pohcy  pursued  during  the  past  twelve  monthts  had  been  altogether 
satisfactory.  They  had  lowered  their  rate  to  one  shilling,  and  for 
nearly  ten  months  they  had  carried  meesagfes  at  a  price  which  was 
hardly  remunerative.  What  wonder  was  it  if  the  dividends  fell  off  P 
They  were  fortunate  in  having  on  their  board  gentlemen  of  great 
ability ;  but  on  the  other  hand,  they  should  remember  the  remancs  of 
Mr.  Newton,  that  there  were  gentlemen  of  g^reat  ability  who  were 
not  on  the  board  (laughter).  He  should  certainly  be  in  favour  of 
combination  or  of  getting  a  few  of  such  directors  on  their  board.  An 
increase  in  the  number  of  their  couuselkvs  would  take  away  from  the 
enemy  the  chance  of  so  well  managing  their  schemes.  He  thought 
by  that  means  that  they  would  be  more  likely  to  retain  their  divi- 
dends  than  by  lowering  their  rate  and  anticipating  warfare.  Tha 
present  position  of  their  company  was  somewhat  critical.  He  was 
sorry  to  hear  Viscount  Mondk  remark  that  they  oould  not  compel 
coital  to  work  gratuitously,  at  least,  if  so,  that  the  public  would 
^timatelyhavetopayforit.  That  was  somewhat  ambiguous.  It  was 
true  the  public  might  have  to  pay  by  subscribing  additional  capital ; 
but  he  was  afraid  they  would  also  have  to  nay  for  it  by  losing  their 
dividend.  He  thought,  therefore,  it  would  be  wise  to  follow  the 
plan  already  suggested,  that  they  should  rather  look  to  the  increased 
development  of  trade,  and  seek  to  gain  their  fair  proportion  of  the 
trade  Uian  go  to  war  and  lower  their  dividend  to  so  groat  an  extent. 
They  would  also  by  that  means  avoid  the  necessity  of  having  such 
large  renewal  funds. 

The  Chairman :  I  am  very  unwilling  at  a  meeting  of  this  kind  to 
appear  to  intervene  before  full  discussion  has  taken  place,  and  I 
hate  therefore  abstained  from  stating  my  views  at  an  earlier  period 
of  the  resolution  which  has  just  be^  placed  in  my  hand  by  the 
gentleman  at  tiie  other  end  of  the  room.  Now,  gentlemen,  you  aro 
all  aware  that  this  meeting  is  not  one  which  has  been  called  for  the 
purpose  of  discussing  the  action  of  the  directors  or  the  constitution  of 
the  board,  or  anything  of  that  sort.  No  notice  has  been  given  of  this 
amendment,  which  has  been  sprung  as  a  surprise  upon  us  in  the  room 
without  our  knowing  that  there  was  any  intention  of  anything  of  the 
kind.  It  is  not  an  amendment  of  the  resolution  which  I  had  the 
honour  to  propose  at  the  opening  of  the  meeting,  because  that  resolution 
merely  re&rred  to  the  report  and  accounts  wmch  have  been  laid  before 
you,  and  according  to  the  established  rules  of  order  which  guide  all 
meetings,  it  is  therefore  entirely  out  of  order,  and  I  should  be  acting 
exceedingly  improperly  if  I  allowed  it  to  be  put  to  the  meeting.  But, 
gentiemen,  there  is  another  reason  which  X  wish  to  lay  before  the 
meeting  quite  independent  of  the  question  of  order.  It  is  this :  There 
are  in  this  oompany  upwards  of  5,000  shareholders.  No  action  of  the 
board  attacking  the  interests  of  the  oompany  has  ever  been  taken — 
Imean'any  oonsiderable  action — ^without  these  shareholders  having  been 
called  together,  oonsulted,  and  allowed  the  opportunity  of  expressing 
their  opinion  upon  it  (hear,  hear).  On  no  oocaskm  of  this  description 
has  there  ever  been  any  opposition  to  the  action  of  the  boaxd. 
I  might  almost  say  that  litendty ;  but,  at  least,  if  there  has  been  any 
partial  opposition  it  has  been  of  such  a  character  as  ought  to  bring 
out  into  stronger  light  the  unanimous  support  which  the  board 
receives  from  £e  great  bulk  of  the  shareholders.  I  have  no  personal 
feeUng  in  the  matter,  and  Mr.  Newton  may  be  perfectly  certain  that 
I  entertain  no  opposition  to  his  discussing  my  position  in  any  way 
that  he  likes,  but  I  do  not  think  it  is  fair  to  thd  board,  or  fair  to  t^ 
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flharaholden  of  the  company,  to  allow  a  meeting  sooh  as  I  see  before  me, 
koweyer  respectable  the  individual  gentlemen  may  be,  a  meeting 
which  nnmeriodly  bears  no  proportion  whatever  to  the  shareholders 
<^  the  company,  I  do  not  think  it  would  be  right  for  me  in  such  a 
meeting,  even  if  the  amendment  were  quite  in  order,  to  allow  it  to  be 
put.  If  any  dissatisfaction  of  the  action  of  the  board  is  felt,  let  notice 
be  given  fairly  at  a  half-yearly  meeting.  If  it  is  considered  to  be  of 
such  an  urgent  character  as  to  require  to  be  discussed  before  the  next 
half-yearly  meeting,  the  articles  of  association  provide  means  by 
widen,  withm  a  very  few  days,  we  can  get  the  shareholders  together, 
and  get  their  opinion  honestly  and  fairly  upon  any  proposition  which 
might  be  made  to  Uiem ;  but,  g^tlemen,  I  cannot  stand  here,  if 
even  this  amendment  were  in  order,  and  allow  it  to  be  put  to  a 
meeting  numerically  composed  as  this  is,  in  the  absence  of  the 
majority  of  the  shareholders.  It  is  no  disparagement  to  the  gentle- 
men present  to  say  that  they  are  a  mere  drop  in  the  ocean  compared 
to  the  number  of  shareholders  in  the  agg^gate.  On  both  these 
grounds  I,  as  chairman,  decline  to  put  the  amendment  to  the  meeting. 
The  articles  of  association  provide  that  an  extraordinary  meeting 
may  be  called  if  \lie  requisition,  by  any  number  of  shareholders  not 
fewer  than  five,  and  holding  in  the  agg^g^ate  not  less  than  5,000 
shares,  with  a  full  statement  of  the  object  of  the  meeting,  be  de- 
livered to  the  secretary  or  left  at  the  office.  That  is  the  course 
provided  by  your  articles  of  association  for  considering  such  a  pro- 
position as  tms.  I  challenge  those  who  have  brought  forward  this 
proposition  to  take  the  constitutional  course  provided  by  these 
articles,  and  I  shall  be  ready  to  meet  them  foot  to  foot  and  hand  to 
lumd  whenever  they  take  that  course  and  propound  their  resolution 
before  a  meeting  of  shareholders  properly  called  for  the  purpose  of 
considering  that  resolution. 

Mr.  Aston  submitted  that  the  resolution  was  entirely  in  order. 
He  felt  very  much  flattered  by  the  objections  taken  by  the  chairman, 
because  tiiey  seemed  to  imply  that  if  the  amendment  were  put  the 
meeting  would  endorse  and  pass  it  (no,  no).  One  part  of  the  amend- 
ment was  certainly  in  order,  for  the  meeting  had  surely  the  power  to 
adjourn.  He  would  suggest  an  adjournment  to  the  3rd  November, 
whether  they  appointed  a  committee  or  not.  He  did  not  see  the  use 
ef  calling  shareholders  together  on  every  point  that  arose,  and 
spending  £18  or  £20  in  doing  so.  It  was  no  new  point  that  had 
been  sprungon  the  board.  All  the  world  was  full  of  the  combination 
question.  Had  they  not  found  themselves  face  to  face  with  com- 
bination after  combination  and  company  after  company  ?  He  did 
not  wish  to  press  this  against  the  feeung  of  the  meeting,  but  he  was 
certainly  in  order  in  moving  an  adjournment.  He  did  not  come  with 
a  formal  resolution  prepaSred,  but  simply  to  express  his  feelings, 
^rmed  with  some  deliberation,  that  there  was  not  enough  backbone 
in  their  board,  and  that  they  wanted  new  blood. 

Mr.  Newton  thought  it  a  misfortune  and  a  mistake  that  the 
amendment  was  not  allowed  to  be  put.  Those  who  came  there  did 
so  at  considerable  trouble  ;  those  who  stopped  away  did  so  for  their 
pleasure,  and  he  objected  to  a  meeting  ox  shareholders  being  pre- 
vented from  an  expression  of  opinion.  The  board  unquestionably 
had  the  confidence  of  that  meetii^r-  He  objected  to  resolutions  being 
brought  forward  without  intimation;  but  he  did  not  object  to  a 
gent&man  who  felt  ag^g^eved  bring^g  the  policy  of  the  board  before 
the  meeting.  If  it  was  put  it  would  only  show  who  supported  him, 
and  so  assist  the  board  in  forming  an  opinion  in  reg^ard  to  the 
popularity  or  otherwise  of  their  course  of  action. 

ICr.  Humphreys  said  that  one  objection  taken  by  the  chairman  was 
founded  on  a  perfect  fallacy.  All  Uie  shareholders  had  the  same  pri- 
vilegfe  of  coming  to  a  meeting  of  this  kind  as  they  who  nad 
come,  and,  therefore,  if  anything  were  done  in  the  absence  of  those, 
they  ought  to  suffer  and  not  they  who  were  present.  To  say  that 
they  should  not  entertain  the  question  because  the  meeting  was 
numerically  small  was  a  fallacy  he  must  protest  against  as  contrary 
to  English  law.  In  a  parish  vestry,  for  instance,  the  old  parish  could 
be  taxdd  if  only  three  parishioners  were  present ;  and  in  all  meetings 
of  this  kind,  those  who  were  present  could  act  as  they  pleased  with- 
out considering  those  who  were  absent.  In  reg^ard  to  combination,  it 
was  true  that  no  sooner  had  they  come  to  peace  with  a  competing 
company  than  some  other  company  rose  up  and  they  were  ag^ain  in 
fiot  water.  But  the  Question  was,  how  could  they  stop  it?  He 
ihoi^pht  fighting  was  the  best  wajr  to  stop  these  new  companies  rising 
continually  and  claiming  a  share  m  their  profits ;  and  no  doubt  com- 
panies were  formed  simply  in  expectation  of  their  coming  to  terms 
wi^  them,  and  for  nothing  else.  He  did  not  think,  however,  that  the 
laying  of  these  new  cables  was  injurious  to  this  company,  it  was 
rather  beneficial  (laughter).  Decidedly  he  did.  If  they  could  buy 
new  cable  at  half  the  money  they  were  made  for  where  was  the  dis- 
advantage r  As  to  this  new  cable  company  it  was  not  likely  that  any- 
body would  g^ve  £100  for  shares,  while  their  own  shares  were  at  £50. 
The  English  people  were  not  such  silly  folk  as  to  give  £100  when 
they  could  buy  the  same  identical  thing  for  £60.  Therefore  that  new 
company  was  not  alto^ther  opposed  to  them,  because  cables 
naturally  wore  out,  and  it  was  something  to  get  a  new  cable  at  half 
its  cost. 

The  Chairman  said  that  he  thought  his  position  had  been  rather  mis- 
apprehended. The  last  speaker  had  told  them  that  a  meeting  of 
shareholders  had  a  right  to  do  what  they  liked ;  but  if  they  meant  to 
conduct  business  in  a  business-like  way,  they  must  conform  to  the 
rules  which  regulated  all  meetings  whatever,  and  to  the  constitution 
of  the  company  to  which  they  belonged.  He,  as  their  chairman, 
deliberately  announced  his  decision  that  that  amendment  was  out  of 
order.  H  they  were  dissatisfied  with  that,  he  presumed  that  the 
theory  of  English  law  would  apply,  that  there  was  no  grievance 
without  a  remedy ;  but  standing  there  as  their  chairman,  it  was  his 
right  to  say  what  was  out  of  order,  and  he  deliberately  pronounced 
that  amendment  to  be  so.  The  reference  to  the  numerical  character 
of  the  meeting  was  merely  to  show  that  he  had  not  been  actuated 
solely  by  a  technical  question  of  order,  but  that  there  was  a  sub- 
stantial reason  why  they  should  not  allow  a  small  number  of  gentle- 


men to  pronounce  on  the  interests  of  the  5,000  shareholders  of  that 
company.    He  would  now  put  the  rescdntion  to  the  meeting. 

The  vote  having  been  taken,  the  Chairman  said:  I  pronomioe  the 
resolution  carried,  with  four  dissentients. 

Mr.  Aston :  The  amendment  dearly  might  be  put. 

The  Chairman:  The  resolution  is  carried;  I  decline  to  pat  the 
amendment. 

Mr.  Burt,  solicitor  to  the  company,  said  that  he  had  had  coniider. 
able  experience  of  such  meetiimps,  and  he  thought  Mr.  Aston  mast 
be  well  aware  that  it  was  irregu^  to  put  such  an  amendaient  to  the 
meeting,  and  he  begged  to  say  that  thie  chairman  was  perfectly  war- 
ranted in  the  decision  come  to,  not  only  by  the  ormnary  roles  of 
conducting  public  meetings,  but  by  the  particular  regulations  of  the 
company.  He  should  be  exceedingly  sorry  if  such  a  thing  bad  heea 
done  without  any  notice  whatever,  which  would  have  been  a  great 
injustice  to  all  the  shareholders. 

Mr.  Aston  said  they  were  perfectly  within  their  right  in  adjoarning 
the  meeting.  (Mr.  Aston  then  left  the  room,  making  use  of  a  stroog 
expression  against  Mr.  Burt.) 

On  the  motion  of  Mr.  Newton,  seconded  by  Mr.  Smith,  a  vote  of 
thanks  to  the  chairman  was  then  unanimously  adopted.  The  chair- 
man briefiy  responded,  and  the  proceedings  terminated. 


SOUTH    EASTERN    (BRUSH)    ELECTRIC   LIGHT 
AND  POWER  COMPANY  (LIMITED). 

Ay  extraordinary  meeting,  followed  by  a  statutory  meeting,  of  the 
above  company  was  held  on  Wednesday  last  in  the  City  Tenninos 
Hotel,  Cannon  Street,  Oeneral  Sir  Michael  Kennedy,  R.E.,  ohiinnsn 
of  the  company,  presiding.  The  Secretary  having  read  the  notice 
convening  the  meeting. 

The  Chairman  said :  G^tlemen,  this  is  a  special  meeting  oonTeoed 
for  the  purpose  of  making  certain  alterations  in  our  articles  of  ssso- 
oiation.  Tnese  alterations  have  been  dictated  to  us  by  the  Coonoil  of 
the  Stock  Exchange,  and  it  is  necessary  that  they  uiould  be  msde 
before  the  Stock  Exchange  will  grant  us  a  quotation.  Thejr  hsTe 
already  granted  us  a  settLsment,  but  we  are  not  in  a  oondinon  to 
apply  for  a  quotation,  inasmuch  as  we  have  not  sufficient  capitsl 
paid  up,  that  is,  under  a  recent  rule  of  the  Stock  Exchange  s 
quotation  is  not  g^ranted  except  in  cases  where  capital  is  paid  ap  to 
tne  amount  of  £50,000.  The  alterations  we  have  met  to  oimsider  are 
not  very  numerous  or  very  important  in  their  scope,  and  in  no  wit 
affect  the  interests  of  the  shareholders,  and  no  doubt  you  will 
approve  of  them  without  any  difficulty.  The  first  is  in  article 
4,  and  the  object  of  it  is  to  prevent  the  directors,  without 
the  assent  of  a  general  meeting,  issuing  any  shares  at  a  diMxmnt ; 
that  is,  to  prevent  the  directors  from  watering  the  capital 
The  next  alterations  are  in  articles  81  and  89,  and  they  have  for  their 
object  the  reduction  of  the  term  of  office  of  the  first  directon  from 
the  year  1886  to  1884.  The  next  is  the  omission  altogether  of 
article  85 ;  and  this  the  Stock  Exchange  require  to  be  exponged 
apparently  for  the  reason  that  it  would  enable  important  con- 
siderations to  be  decided  by  correspondence,  instead  of  being 
thrashed  out  in  a  general  meeting,  llie  alteration  in  article  100  ia 
similar  in  its  scope,  but  it  has  application  to  the  directors  ;  that  is, 
to  prevent  in  the  same  way  the  matters  which  properly  ought  to 
come  before  a  meeting  of  the  directors  being  settled  by  corre^xmd- 
ence.  That  is  aU,  gentlemen.  With  these  remarks  I  beg  to  mo?e 
"That  the  articles  of  association  be,  and  the  same  heiebjaie, 
altered  as  followed  : — 

**  (I.)  By  the  insertion  of  the  following  words  at  the  end  of 
article  4,  'Provided  always  that  no  ^are  shfdl  be  issued  at  a  dieooost 
without  the  sanction  of  a  general  meeting.* 

*'  ai.)  By  the  alterations  in  articles  81  and  89  of  <  1886,'  therein 
mentioned,  to  *  1884.' 

'*  (m.)  By  the  omission  of  articles  85  and  100." 
Mr.  F.  Fesser  seconded  the  motion,  which  was  then  pat  to  (he 
meeting  and  carried  unanimously. 

The  Secretary  then  read  the  notice  convening  the  statatoiy 
meeting,  and 

The  Chairman  said :  Oentlemen,  thi*  is  our  first  statotoiT 
meeting.  As  usual  on  such  occasions  we  have  not  veiy  moon 
to  communicate  to  you.  Electric  undertakings,  like  all  other  enter- 
prises of  a  similar  character,  require  after  their  commencement  to 
woxk  on  gradually  to  development.  Up  to  the  present  time  our  wort 
has  been  chiefiy  with  preparation  and  organisation  for  the  buaineei 
which  is  no  doubt  before  us  as  time  g^s  on,  and  with  the  decline  of 
the  year,  when  the  demand  for  electricity  will  no  doubt  become 
greater  than  we  can  expect  it  to  be  during  the  long  days  and  ihort 
nights  of  the  summer.  The  company  was  incorporated  on  May  2nd 
with  a  capital  of  £100,000  in  20,000  shares.  104,730,  or  more  than 
five  times  the  number  offered,  were  applied  for,  and,  indoding 
400  paid-up  vendors*  shares,  all  these  were  allotted.  As  eooi 
as  we  were  in  a  position  to  do  so  we  applied  for  a  settlement, 
and  the  date  of  our  application  was  June  3rd.  A  settlement  wa 
obtained  on  the  29th  of  that  month,  but  under  a  recent  rule  «« 
could  not  obtain  an  official  quotation  till  coital  has  been  paid 
up  to  the  extent  of  £50,000.  "We  did  not  consider  it  adrisahie 
to  make  a  call  of  £1  per  share  due  on  June  1st,  becauee  we 
had  no  immediate  prospect  of  utilising  the  money  advantageonuj 
and  we  thought  it  would  be  more  in  the  interests  of  the  shareholden 
that  we  should  not  call  up  additional  capital  until  we  were  in  a  poa- 
tion  to  employ  it  advantageously.  We  engaged  offices^  ll''» 
Cannon  Street,  and  we  made  arrangements  by  which  wo  shared  thoee 
offices  with  the  Provincial  Brush  Company,  and  of  which  W 
are  aware  your  directors  are  also  the  dircKjtors.  Mr.  Offor,  our  fin* 
secretary,  we  appointed  our  manager,  as  we  thought  his  great  e 
rience  in  electnc  business  in  general,  and  of  the  Brush  in  partic 
would  be  more  advantag^us  than  if  we  continued  to  employ  1 
in  the  purely  ministerial  office  of  secretary.    You  are  also  f ""^ 
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eoaongh  to  have  the  services  of  Mr.  Beeman,  as  electric  engineer. 
This  pfenUeman  was  Electrical  Inspecting  Engineer  of  the  Anglo- 
Amencan  Brush  Corporation,  and  had  had  charge  of  the  City  lighimg. 
He  is  an  officer  of  experience  and  of  talent,  and  has  patented  several 
useful  inventions  in  reference  to  electric  lighting  and  appliances. 
Under  our  en^gement  with  him  we  <are  entitled  to  share  m  all  his 
fotnre  discoveries^  and  I  may  say  we  see  the  dawn  of  g^reat  advan- 
tages in  that  respect  to  us.      I   cannot,    at   present,    enter   into 
details.    It  would  not  he  right  or  proper  to  do  so ;  but  I  may  say  1 
see  the  dawn  of  the  near  approach  of  results  which  I  think  will  be 
very  advantageous  to  this  company.    Mr.  Offor,  Mr.  Beeman,  and 
our  seoretajry,  Mr.  Jermyn,  also  act  in  similar  capacities  for  the 
Provincial  Brush  Company,  an  arrangement  which  is  beneficial  and 
economical  to  both  companies.    As  soon  as  our  organisation  had  been 
completed  we  took  plans  to  lay  the  foundation  for  the  important 
business  which  is,  I  have  no  doubt,  eventually  before  us.    We  adver- 
tised in  the  local  papers  in  our  tluree  counties,  and  we  circulated 
widely  a  pamphlet  drawn  up  by  our  manager,  which  g^ves  full  in- 
formation regarding  our  system — ^the  Brush  system,  and  with  details 
of  prices  and  cost  of  instigations  and  other  useful  information. 
Our  manager,  our  travellers,  and  some  of  our  directors  also  visited 
some  of  our  chief  towns,  and  I   may  say  they  were  everywhere 
well  and  favourably  received,  and  I  am  bound   to  add  in  every 
case   the    answer  was   that   however  well   disposed   to   us,   they 
could   not   take  any  steps  until  the  bill  now  before  Parliament 
had  become  law.     la  addition  to  other  business,  we  have  carried 
out    successfully   a    very   large    installation    at   Parkeston   Bay, 
near  Harwich,    for  the  Great  Eastern  Bailway  Company.    This 
I  believe  to  be  only  the  forerunner  of  a  very  much  more  exten- 
sire  business  in  that  direction.    Generally,  1  may  say,  we  have 
had  numerous  applications  from  firms  and  individuaJs  in  reference  to 
installations  in  the  use  of  our  svstem,  but  we  have  been  met  by  two 
difBeultiee ;  one  is  that  which  1  have  already  alluded  to,  the  want  of 
legal  powers,  for  getting  down  our  mains,  and  means  of  supplying 
electricity ;  and  the  other  with  reference  to  a  secondary  battery  or 
accumulator ;  which  we  find  to  be  most  important,  and,  indeed,  an 
essential  component  part  of    ever^  large  system  of  incandescent 
electric  lightmg.     Both  these  difficulties,  I  may  say,  are  now  in 
process  of  being  removed,  and  will,   I  believe,  shortly  disi^pear. 
We  have  taken  part  in  a  very  important  movement,   and  have 
joined    with    the    other   Brush  companies   in    forming    a   Brush 
council     or    conference,    which    will    take    into    its    considera- 
tion   subjects    of    common    interest,    and    will    concert    common 
action  and  protect  common  interests.    Delegfates  from  each  of  the 
oonqienieB  concerned  have  already  met,  and  have  considered  and 
arranged  their  future  mode  of  procedure,  and  have  already  passed 
some  important  resolutions  in  reference  to  the  quality  and  prite  of  the 
machinery  and  plant  which  under  our  licences  we  obtained  from  the 
Anglo-American  Brush  Corporation.    1  think  you  will  see  that  as  all 
the  Brush  companies  work  under  the  same  Hcence,  but  on  totally 
distinct  and  separate  ground  and  localities,  that  their  united  action 
must  be  very  powerful  and  cannot  but  be  very  beneficial  to  the  com- 
mon Brush  interest.     I  will  now  say  a  few  words  as  regfards  the 
Electric  Light  Bill.    All  those  concerned  in  electric  lighting  must 
have  followed  the  course  of  this  bill  with  a  great  deal  of  interest, 
probably  not  unmixed  with  a  little  apprehension.    I  was  prepu^ 
to  address  you  on  this  subject  in  a  somewhat  different  strain,  but  1 
am  happy  to  say  that  the  bill  in  committee  was  yesterday  amended 
in  a  very  important  particular,  and  the  period  for  which  licences 
may  now  be  granted  with  the  assent  of  the  local  authorities,  was 
altered  from  five,  as  originally  drafted,  to  seven  ^ears,  and  the  period 
for  which  provisional  orders  can  be  procured,  with  the  assent  of  the 
local  bodies,  has  been  altered  from  fifteen  years  to  twen^-one  years. 
This  concession,  taken  in  connection  with  the  compulsory  sale  clause, 
la  very  important;  but  1  think,  gentlemen,  that  as  far  as  lies  in 
us,  we  should  not  stop  here,  but  should  endeavour  by  agitation  and 
such  means  as  may  be  within  our  power,  to  obtain  a  revision  also 
of  the  comptdsory  purchase  clause.    That  clause  seems  to  me  to  be 
extremely  mequitable,  for  it   provides  that  electric  undertakings 
ahoold  be  compelled  to  sell  their  works  at  the  close  of  the  period 
luuned  for  the  mere  value  of  the  plant  and  the  material,  without  any 
aHowanoe  whatever  for  the  goodwill  of  the  concern.    1  do  not  think, 
gentlemen,  that  this  clause  can  stand,  but  at  present  we  must  do  the 
best  we  can  as  it  has  been  amended.     It  is  very  encouraging  to  find 
that  there  is  a  general  and  ^wing  opinion  that  there'ls  a  great  and 
immediate  future  for  electric  lighting,  and  wherever  this  subject  is 
discussed,  whether  it  be  in  Parliament  or  out  of  Parliament,  or  in  the 
ooliimnH  of  the  public  press,  that  view  appears  to  be  strongly  held, 
and  I  for  one  am  entirely  in  accord  wiUi  the  remarks  majoe  in  a 
leading  article  in  the  77m^,  on  the  7th  July  last,  to  the  following 
•ffect :  "  that  there  was  a  vast  field  for  electric  work,  and  so  far  from 
having  to  eduoate  the  public  to  the  use  of  electricity,  as  some  would 
seem  to  think  it  required,  those  concerned  in  its  distribution  will  be 
speedily  ai)plied  to  by  more  customers  than  they  can  deal  with."    Our 
own  experience,  I  may  say,  already  tends  that  way.    As  regards  our 
action  in  connection  with  the  Electric  Light  Bill,  I  may  state  that 
for  some  time  past  we  have  had  under  cainnul  oonsiderauon  how  we 
should  act.     I  cannot  enter  into  details  now.    It  would  not  be  advis- 
able to  do  BO,  but  I  can  assure  you  our  arrangements  are  such  that 
we  can  take  necessary  action  as  soon  as  the  bUl  is  passed. 

Mr.    Robinson  asked  whether  any   operations   were   at  present 
being  carried  on  by  the  company,  or  "vniether  any  contracts  were 
made. 
^  Mr.  Stewart  asked  whether  they  had  carried  through  any  negotia- 
tioas  for  the  sale  of  sub-concessions  in  their  district. 

The  Chairman  said  that,  besides  the  work  at  Harwich,  they  had 
negotiations  a-foot  in  a  great  many  places  which  would,  he  believed, 
be  snocessful  when  tne  difficulties  were  removed  which  at 
preeent  were  interfered  with  by  the  state  of  the  law,  as  to  the 
opening  up  of  streets,  and  getting  in  their  mains  and  wires. 
As  to  the  sale  of  concessions.  &e  same  difBculty  was  before  them, 
and  tm  soon  ns  they  had  legal  powers  he  had  no  doubt  they  should 


obtain  applications  for  concessions  in  various  quarters,  but  that  wa» 
not  likely  as  long  as  the  matter  remained  uncertain. 

A  Shareholder  asked  whether  it  was  intended  to  make  a  caU. 

The  Chairman  said  that  he  had  already  explained  that  they  did  not 
call  up  any  money  because  they  did  not  require  it  at  the  moment, 
and  they  thought  it  was  preferable  to  leave  it  in  the  shareholders' 
hands  Uian  keep  it  unemployed  at  their  bank. 

Mr.  Stewart  asked  in  what  securities  they  had  placed  the  money  in 
hand,  so  as  to  be  yielding  the  company  a  fair  retimi. 

The  Chairman  replied  that  the  greater  part  of  it  was  in  their  bank 
on  deposit,  yielding  a  small  amoimt  of  interest. 

A  Shareholder  asked  whether  the  prospects  of  the  company  were  as 
good  now  as  they  were  at  first.  He  titiought  that  gentlemen  there  were 
very  weU  aware  that  a  g^at  stimulus  hi&  been  given  to  the  gas  com- 
panies bv  the  bringing  out  of  electricity,  and  it  would  be  interesting  to 
know  whether  g^  was  ^ing  to  carry  the  day,  or  whether  the  electric 
light  was  likely  to  get  mto  favour.  There  had  been  a  very  interest- 
ing statement  made  in  Parliament  lately,  namely  that  upwards  of 
90  appUoations  had  been  made  for  the  introduction  of  electricity,  and 
he  thought  they  would  like  to  know  if  this  company  was  one  of  those 
that  had  made  that  application  to  the  Board  of  Trade. 

The  Chairman  said  tneir  prospects  were  certainly  as  bright  now  as 
they  were  when  they  first  commenced;  he  thought  considerably 
brighter,  because  they  were  now  approachingra  time  when  they  coidd 
really  take,  as  he  hoped,  effective  action.  Up  to  the  present  they 
had  not  been  able  to  take  any  action  for  want  of  legislative  powers, 
and,  until  they  had  these  powers,  they  could  not  commence  to 
compete  with  me  gas  companies,  as  he  hoped  they  should  be  able  to 
compete  successful^. 

In  reply  to  another  question,  in  regfard  to  the  obtaining  of  some 
accumulator. 

The  Cludrman  said  that  they  had  hopes  and  prospects  of  settling 
that  very  question  soon.  He  could  not  say  more  at  present,  but  he 
hoped  they  would  be  content  for  the  time  being  with  what  he  had 
said.  He  would  add  that  this  company  was  not  one  of  the  number 
which  the  Lord  Chancellor  had  stated  would  make  application.  He 
had  no  knowledg^e  whatever  of  who  had  made  them. 

Mr.  F.  Fesser  (vice-chairman)  said  he  should  like  to  say  a  few 
words  in  reply  to  some  inquiries  made  by  g^tlemen  opposite  him  as 
to  whether  Sieir  prospects  were  now  as  bright  as  they  were.  When 
they  issued  their  prospectus  there  was  a  mania  raging,  and  a  very 
great  deal  more  was  expected  of  the  electric  light  and  of  the  capital 
invested  in  it  than  ou^t  to  have  been.  At  the  present  moment  it 
seemed  that  they  had  nished  into  the  opposite  extreme  and  fallen  into 
a  condition  of  despondence,  and  many  of  those  who  had  thought  the 
electric  was  the  light  of  ^e  future  had  begun  to  think  that  there 
was  no  hope  of  competing  successfully  with  gas.  Some  remarks 
made  had  echoed  that  same  feeling  which  seemed  to  be  undermining 
the  public  sentiment.  In  Ms  own  opinion  their  prospects  were  very 
considerably  brighter  now,  because  the  science  of  eleotric  lighting, 
although  new,  was  making  such  gigantic  strides,  and  they  were  hearing 
every  day  of  such  enormous  advances  that  they  had  not  the  slightest 
doubt  it  would  supersede  every  other  method  of  lighting.  A  great  deal 
had  been  said  of  the  result  of  the  tenders  for  public  lighting  in  the  City, 
and  he  was  sorry  to  say  that  most  remarks  that  he  had  seen  in  the  pubUo 
papers  seemed  to  show  that  the  result  of  these  tenders  was  mcon- 
testably  that  the  electric  light  had  proved  five  or  six  times  as  dear  as 
g^,  and  it  was  quite  impossible  to  compete,  and  that  there  was  an 
end  of  the  whole  matter.  Now,  if  they  took  any  gas  company 
in  England,  except  that  which  happened  to  have  mains  laid  down  in 
those  particular  streets  for  which  the  City  Commissioners  had  invited 
them  to  supply  one  year's  lighting,  and  were  to  ask  that  company  to 
tender  for  lighting  it  for  one  year,  they  would  find  that  the  gas 
would  not  be  four  or  five,  but  twenty,  and  perhaps  even  fifty  times 
more  than  the  privileged  gas  company  was  at  present  charging.  The 
terms  of  the  electric  light  contract  wero  that  they  were  to  supply  the 
lighting  for  one  year,  fliat  was,  erect  their  plant  and  machinery,  and 
remove  it  at  the  end  of  the  year ;  on  these  terms  it  was  impossible  to 
compete  with  gas ;  but  wherever  electric  lighting  was  allowed  fair 
play,  it  was  not  only  infinitely  a  moro  brilliant  and  wholesome  and  pure 
Ughtj  but  very  much  cheaper.  If  any  railway  company  were  to  erect 
any  g^aswork  to  do  what  they  wero  doing  at  Parkeston  Bay  with  the 
electric  light,  it  would  be  quite  too  terrible,  and  they  must 
act  under  the  same  conditions  as  those  which  the  gas  company 
acted — on  the  same  footing ;  then  they  should  then  be  able  to  compete 
with  gas,  but  not  before.  He  hoped  that  before  many  days  they  would 
have  the  law  in  their  favour,  and  be  able  to  lay  down  theur  wires 
on  a  fair  footing.  Then  they  must  remember  that  the  gas  com- 
panies did  an  immensity  of  private  lighting,  and  that  enabled  them  to 
supply  the  public  lamps  moro  cheaply.  The  electric  companies  must 
have  the  same  privilegfes.  As  soon  as  that  bill  became  law  ne  felt  sure 
that  they  would  be  able  to  beat  gas. 

Mr.  Hesse  asked  if  they  had  a  quotation. 

The  Chairman  roplied  that  they  had  not,  as  they  had  not  yet 
£50,000  paid  up  capital. 

Another  Shareholder  asked  whether  any  formidable  competition 
was  likely  to  arise  in  their  districts  with  otner  companies. 

The  Chainnan  remarked  that  they  did  not  anticipate  competition, 
but  their  Manager,  Mr.  Offor,  would  perhaps  give  them  his  experience 
on  that  point. 

Mr.  Offor  said  that  the  obvious  answer  to  that  question  was  that  the 
survival  of  the  fittest  would  be  the  rule  that  governed  their  success. 
They  believed  that  the  Brush  system  was  the  only  practicable 
one  at  the  present  time,  and  therefore  they  felt  confident  that  no 
competition  could  ultimately  oppose  them  to  any  serious  extent.  The 
pubUc  mind  was  to  a  certain  extent  confused  by  the  recent  Crystal 
Palace  Exhibition.  A  large  number  of  lights  were  burning  there 
connected  with  different  systems,  but  without  the  slightest  evidence 
of  the  cost  of  producing  these  lights.  He  might  mention  that  the 
Brush  system  had  been  carried  on  in  the  City  at  a  veiy  small  cost 
indeed  compared  with  the  lighting  of  similarly  extended  districts 
by  Messrs.  B^raiens  Brothers,  whose  light  had  now  disappeared  from 
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the  Cii^,  owing  to  its  great  cost.  The  Brush  Ught,  in  a  oirouit  of  3§ 
miles,  had  been  wrought  from  one  dynamo  madtiine  running  in  their 
works  at  Lambeth ;  wnereas  the  Siemens  light  required  fora  somewhat 
smaller  circuit,  he  believed,  12  or  14  dynamo  machines.  He  might  men- 
tion also,  Uiat  in  the  case  of  the  installation  at  the  Great  Eastern  Rail- 
way Company's  station  at  Parkeston  Bay,  their  oontraot  was  based 
upon  their  supplying  the  light  within  one  week  from  the  date  of  it. 
lliey  had  undertaken  that,  and  done  it  within  the  week.  That 
showed  that  the  sldU  now  at  the  disposal  of  the  company  was  sufficiency 
Solent  to  enable  them  to  oanpr  out  an^r  woric  of  that  kind.  Bfo 
had  visited  many  of  the  towns  in  their  district,  and  had  had  a  great 
deal  of  correspondenoe  with  of&cials  connected  with  councils  and  local 
boards,  and  he  found  in  all  these  towns  that  there  was  a  gas  interest 
opposing  the  electric  Ught  interest.  In  one  town  the  people  had 
determined  that  next  November  representatives  should  be  returned 
who  would  support  the  introduction  of  the  electric  light,  as 
opportunity  offered.  In  addition  to  the  installations  there  had  been 
also  many  smaller  installations  for  the  purpose  of  making  their 
light  known  without  expense  to  the  company,  and  they  had  done 
toAt  by  means  of  a  portable  apparatus  which  they  could  readily 
send  from  one  part  of  Uie  country  to  another,  and  with  the  aid  of  this 
apparatus  in  a  few  hours  they  could  g^ve  the  light  of  12,000  candle- 
I>ower.  During  the  present  week  they  had  carried  out  installations 
of  that  kind  at  Richmond.  On  Monday  they  lighted  an  enormous 
fftte  attended  by  fifteen  or  twenty  thousaSod  persons.  There  in  a  few 
hours  they  had  their  lights  installed  and  running,  and  it  created  a 
great  deal  of  public  interest,  and  would  be  followed,  no  doubt,  by 
some  arrangement  being  very  speedily  carried  out  by  the  local 
authorities  of  Richmond,  who  had  now  had  an  opportunity  of  seeing 
the  light.  Last  night  they  lighted  up  a  Blue  Ribbon  Army  meeting, 
and  considerable  interest  was  manifested  in  the  light.  AU  this  they 
had  been  doing  in  different  parts  of  their  district,  and  with  the 
believed,  very  satisfactory  results. 

Mr.  Robinson  inquired  whether  the  company  had  the  power  to 
light  private  houses? 

Mr.  Offer  replied  in  the  affirmative.  The  company  possessed  not 
only  the  arc  lamp,  which  was  suitable  for  the  larger  spaces,  but  also 
the  incandescent  light,  which  was  suitable  for  smaller  sized  rooms. 
This  company  had  a  contract  from  one  gentleman  at  Eltham,  who 
was  going  to  pay  the  company  three  times  the  price  he  had  hitherto 
paid  for  gas,  for  the  privilege  of  having  the  incandescent  light  in 
his  house. 

Mr.  R.  Cunningham  Ta  director)  said  he  might  add  that  he  had 
been  to  nearly  the  whole  of  the  towns  in  their  district.  He  had 
seen  no  competition,  and  their  company  had  been  first  in  the  field. 

Ko  further  questions  being  asked. 

The  Chairman  said  thev  had  given  the  shareholders  all  the  infor- 
mation in  their  power,  which  he  hoped  had  been  satisfactory  to  them 
as  far  as  it  had  g^ne. 

On  the  motion  of  Mr.  Briers,  seconded  by  Mr.  Comberbatch,  a 
vote  of  thanks  to  the  chairman  was  unanimously  adopted,  and  the 
proceedings  terminated. 


struggle  for  existence  wluoh  was  about  to  take  place  it  wonld 
survive.  If  any  gentleman  ha^  any  question  to  ask  he  ahotdd  !» 
glad  to  give  him  an  answer. 

After  a  considerable  pause,  and  no  question  being  put,  the  ohair- 
man  declared  the  meeting  at  an  end. 

A  vote  of  thanks  to  the  chairman  and  direotors  concluded  the 
proceedings. 

Thb  Stock  Exchange  Committee  appointed  Friday,  the 
11th  inst.,  a  special  settling  day  in  the  following  securities:— Britiih 
Insulite  Company.  Limited,  shares;  Swan  United  Electric  light 
Company,  limitea,  shares;  Australasian  Electric  Light,  Power, 
and  Storage  Company,  Limited,  shares ;  all  the  above  to  be  marked; 
Metropolitan  (Brush)  Electric  Light  and  Power  Company,  Limited, 
shares  ;  B^ilway  Electric  and  Appliances  Companv,  limited,  shues. 
The  committee  have  g^ranted  a  quotation  in  the  following  seooiity :~ 
Electric  light  and  Power  Generator  Company,  limited,  22,600 
vendors*  shues. 

Application  has  been  made  for  a  special  settling  day  in 

the  Gulcher  Electric  Light  and  Power  Company,  Limited,  sharee. 


LATEST    QUOTATIONS. 


PROVINCIAL    (BRUSH)    ELECTRIC    LIGHT  AND 
POWER  COMPANY  (LIMITED). 

On  Wednesday,  at  the  City  Terminus  Hotel,  Cannon  Street,  under 
the  presidency  of  Sir  Michael  Kennedy,  an  extraordinary  general 
meeting  of  the  members  of  this  company  was  held  for  the  purpose  of 
considering  and,  if  thought  advisable,  oi  passing  as  a  special  resolu- 
tion cert^  alterations  m  the  Articles  of  Association,  which  were  to 
precisely  the  same  effect  as  those  set  forth  in  our  report  of  the  South 
Eastern  (Brush)  Company,  reported  in  another  column. 

The  notice  convening  the  meeting  having  been  duly  read  by  the 
Secretary,  Mr.  Alfred  Jermyn,  a  resolution  for  alteration  was 
moved  by  the  Chairman,  seconded  by  Mr.  F.  Fesser,  and  carried 
unanimously. 

The  first  statutory  general  meeting  was  then  held,  in  opening 
which  the  chairman  repeated  in  substance  the  remarks  he  addressed 
to  the  sister  company,  the  South  Eastern  Brush  Company,  and  re- 
viewed the  prospect  of  more  work  for  this  company  during  the 
winter.  The  company,  he  added,  was  incorporated  on  May  8th  with 
a  capital  of  £200,000  in  40,000  shares.  134,376,  or  more  than  six 
times  the  number  offered,  were  applied  for,  and  the  whole 
available  number — 20,000  shares — were  in  the  first  instance 
allotted.  Owing  to  certain  withdrawals,  which  the  board  con- 
sidered had  legal  force,  the  total  number  now  allotted  was  19,841.  As 
soon  as  they  were  in  a  position  they  applied  for  a  settlement,  and 
their  application  was  dated  the  13th  of  June.  As,  however,  it  took 
some  time  to  settle  such  matters,  they  had  not  yet  obtained  a  settle- 
ment, but  they  expected  to  do  so  daily.  They  sWed  offices  with  the 
South  Eastern  Brush  Companv,  and  the  same  officials  acted  for  both 
companies.  In  addition  to  otner  business,  the  company  had  installed 
lighting  at  Bedford,  High  Wycombe,  Sudbury,  and  Stowmarket,  and 
they  had  had  numerous  other  applications.  Having  alluded  to 
the  Electric  Lighting  Bill,  to  tne  Brush  council  or  conference, 
and  spoken  of  the  position  of  the  company  in  reference  to  them, 
he  remarked  that  the  company  had  matured  their  plans,  and 
were  prepared  to  put  them  into  force  as  soon  as  the  Electnc  Lighting 
Bill  became  law. 

In  the  meantime,  he  might  say,  as  regarded  oompetition,  that  they 
had  a  g^ood  and  well-tried  system,  and  also  an  efficient  and  energetic 
manager  fMr.  Offor).  Frankly,  he  might  say  that  as  regarded  ulti- 
mate results,  he  did  not  think  there  was  much  to  choose  between  any 
of  the  principal  electric  systems ;  but  it  was  not  in  that  direction 
that  thejr  looked  for  their  benefit.  It  was  in  the  details  by  which 
those  ultimate  results  were  attained ;  and  these  were  matters  which 
'  \  stand  them  in  good  stead.  They  believed  their  Brush  system 
I  all  respects,  as  regards  the  mode  of  producing  the  light,  and 
of  it,  the  fittest ;  and  they  had  confidence  that  in  the 
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Cuba,  Limited 
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Direct  Spanish.  Limited 

Do.  10  per  cent.  Preference 

Direct  United  Stotes  Cable.  Limited.  1877 . . .  -  - - 
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Do.  6      do.     2nd      do. 


10  33-38 

2*  ^  U 

«  f  II 
2l'  7  -  8  I 

2  ""    ~ 

1 
2 


100 
100 

100 
10 
10 
10 
9 
10 
20 

100 
10 
10 

100 


1|-  s 

I.' 


53 


4H-60I  ! 
80-81  { 
20-21 

15  -  lel 

111- 12 

101  -104       .  ,  ,^  , 
10  -  m  101.ftJOxd 


m-13 

.^  99-108 
100  100  -lOS 
100  100  -105 


TELEPHOXBS. 

Con.  Telephone  ft  Maintenance. Ld.Kos.  1  to  154.165 
Oriental  Telephone  Co..  Kos.  100.000  to  800^000 

United  Telephone  Co 


il-lU 
104-117 
102-105 
102-105 

101-104 
101  404 

^^ 

100-103 
25-29 
l(tt-105. 

^m 

li^ui 
28^5 

21-  21 

gr-ioJ. 


20  6^  71 
100  104-107 
100    97-100 

$1  ooo;U3  -itf 

*100  103-104, 

10    ■• 


10 
lOD 
100 
100 
100 

100 

100 
10 
10 
10 
10 

103 
10 

100 
25 
10 
10 
10 
8 

100 
1 

100 
12 

100 
5 
10 


I? 


ionii{ 


9iid. 


m 


m 

mtA. 

xd. 


Uxd 

ILJ^IOK- 


TEAFFIC  RECEIPTS, 

The  Cuba  Submarine  Telegraph  Company.  Limited.  The  number  of  ^S^f^^J^f^ 
OT«r  the  lines  of  this  company  during  the  month  of  Jnhr  was  2.W8,  e<^^r^ 
to  produce  £2.800.  against  2,494  messages,  produdng  £2^,  t?S«  «2!52S2 
month  of  last  year.  The  traffic  receipts  for  the  months  of  May.  e«unisiea«» 
£3.300.  realised  £3.544.  „   ..M-h**   / 

The  Direct  Spanish  Telegraph  Company.  Limited.    The  estimated  »«5«J?*^  .' 
fortheionS^of  JnlyTl882,  are  £1.&46.  as  against  £L448  in  the  eorwspoiidinc 
period  of  last  year.  .       ^      ^  . .  ^  ^^u 

The  Eastern  Extension  Trfegraph  Company.     The  reoelpto  for  ibe  monlli  «  j^^  j 
were  £30.070.  against  £11.751  in  the  corresponding  monti^  of  /•>\7*^*,m«  m^^ 


The  Great  If orthem  Telegraph  Company.  The  traffic  repeipU  in  Jaly.  iwKJ 
£21,640  from  the  Ist  January  to  3Ut  July,  1882.  £137.9<^  In  thjcisie -""^ 
months  of  1881.  £137.166.  and  In  the  oorreqiondinc  mostha  of  iWjBi^.-. , 

The  West  Coast  of  America  Telegr^h  Company.  Limited;^  .Thereoelpwy  i 
two  weeks  ended  the  14th  July  were  £1.625.  a^ilnst  £l.f75ln  18SL    ^o 

The  Western  and  BraxUlan  Telegraph  Company.  Liniited.     I^e  traT 
this  company  for  the  week  ending  July  14th.  188&  wen  £1,828.  sg 
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THE  RESISTANCE  OF  CARBON  AND 
THE  TELEPHONE. 


It  is  a  little  corions  that  all  through  the  telephone  contro- 
versy darlDg  the  past  foar  or  fiveyears,  and  also  in  the  recent 
lawsuits  of  Edinburgh  and  London,  no  mention  has  been 
made,  as  far  as  we  are  aware,  of  the  experiments  made  as  long 
since  as  1866  by  Mr.  S.  Alfred  Varley  with  carbon  lightning 
gnards.  It  is  well  known  that  this  gentleman  has  claims 
jointly  with  Sir  Charles  Wheatstone  and  Dr.  Siemens  to  the 
discovery  of  the  reaction  principle  upon  which  the  dynamo- 
electric  machines  of  the  present  day  are  constructed.  In 
1870  Mr.  Varley  read  an  important  paper  before  Section  A 
of  the  British  Association  meeting  at  Liverpool  on 
"Lightning  and  Telegraph  Wires,"  and  this  was  published 
in  our  contemporary  Engineering  on  the  7th  of  October  in 
that  year, 

Mr.  Varley,  when  experimenting  with  electric  currents  of 
varying  degrees  of  tension,  had  observed  the  very  great 
resistance  which  a  loose  mass  of  dust  composed  even  of 
conducting  matter  will  oppose  to  electric  currents  of 
moderate  tension. 

With  a  tension  of,  say,  fifty  Daniell  cells,  no  appreciable 
quantity  will  pass  across  the  dust  of  blacklead  or  fine  char- 
coal powder  loosely  arranged,  even  when  the  battery  poles 
are  approached  very  near  to  one  another. 

If  the  tension  be  increased  to,  say,  two  or  three  hundred 
cells,  the  particles  arrange  themselves  by  electrical  attraction 
close  to  one  another,  making  good  electrical  contact,  and 
forming  a  channel  or  bridge  through  which  the  electric 
current  freely  passes. 

When  the  tension  was  still  further  increased  to  six  or 
s^en  hundred  cells  the  author  found  the  electricity  would 
pass  from  one  pole  to  the  other  through  a  considerable 
interval  of  the  ordinary  dust  which  we  get  in  our  rooms,  and 
which  is  chiefly  composed  of  minute  particles  of  silica  and 
alumina  mixed  with  morq  or  less  carbonaceods  and  earthy 
matters.  Incandescent  matter  offers  a  very  fi*ee  passage  to 
electrical  discharge,  as  is  indicated  by  the  following  experi- 
ments. The  author  placed  masses  of  powdered  blacklead 
and  powdered  wood  charcoal  into  two  small  crucibles  ;  no 
current  would  pass  through  these  masses  of  powder  whilst 
they  were  cold,  however  close  the  poles  were  approached, 
without  actually  touching.  The  battery  employed  in  this 
experiment  was  only  twelve  cells. 

The  crucibles  were  then  heated  to  a  red  heat,  and  elec- 
tricity freely  passed  through  the  heated  powder,  and  on 
testing   the  resistance  opposed    by  the  heated   particles, 
placing  the  poles  1  in.  apart,  and  employing  only  six  cells, 
the  average  resistanoe  opposed  by  the  blacklead  was  only 
*      four  British  Association  units,  and  that  opposed  by  the 
L.    wood  charcoal  five  nnits. 
w^      These  observations  go  to  show  that  an  interval  of  dust 
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separating  two  metallic  conductors  opposes  practically  a 
decreasing  resistance  to  an  increasing  electrical  tension. 
Beasoning  upon  these  data  the  author  was  led  to  construct 
what  he  terms  a  ''  lightning  bridge,*'  which  he  constructs  in 
the  following  way  : — 

Two  thick  metal  conductors,  terminating  in  points,  are 
inserted  usually  in  a  piece  of  wood.  These  points  approach 
one  another  within  about  1-1 8th  of  an  inch  in  a  chamber 
cut  in  the  middle  of  the  wood. 

This  bridge  is  placed  in  the  electric  circuit  in  the  most 
direct  course  which  the  lightning  can  take,  and  the  space 
separating  the  two  points  is  filled  loosely  with  powder, 
which  is  placed  in  the  chamber,  and  surrounds  and  covers 
the  extremities  of  the  pointed  conductors. 

The  powder  employed  consists  of  carbon  (a  conductor), 
and  a  non-conducting  substance  in  a  minute  state  of 
division. 

We  have  now  to  consider  the  behaviour  of  the  lightning 
bridge  in  a  circuit  struck  by  lightning. 

The  lightning  finds  in  its  direct  path,  not  a  space  of  air, 
but  a  bridge  of  powder,  consisting  of  particles  of  conducting 
matter  in  close  proximity  to  one  another  ;  it  connects  these 
under  the  influence  of  the  discharge,  and  throws  the  particles 
into  a  highly  incandescent  state.  Incandescent  matter  offers 
a  very  free  passage  to  electricity,  and  the  secondary  current 
developed  by  the  demagnetisation  finds  an  easier  passage 
across  the  heated  matter  than  through  the  coils  of  a  telegraph 
instrument. 

The  reason  a  powder  consisting  entirely  or  chiefly  of  con- 
ducting matter  cannot  be  safely  employed,  is  that,  although 
in-  the  ordinary  conditions  of  things  it  would  be  found  to 
oppose  a  practically  infinite  resistance  to  the  passage  of  elec- 
tricity of  the  tension  of  ordinary  working  currents  when  a 
high  tension  discharge  occurs,  the  particles  under  the  in- 
fluence of  the  discharge  will  generally  be  found  to  arrange 
themselves  bo  closely  as  to  make  a  conducting  connection 
between  the  two  points  of  the  lightning  bridge.  This  can 
be  experimentally  demonstrated  by  allowing  the  secondary 
currents  developed  by  a  Rhumkorff's  coil  to  spark  through 
a  loose  mass  of  blacklead. 

Mr.  Varley  made  the  following  experiments  to  test  the 
resistance  opposed  to  the  passage  of  electricity  by  powdered 
conducting  matter : — 

Two  crucibles  were  filled  with  blacklead  powder  (the  best 
commercial  blacklead  used  for  domestic  purposes).  Two 
crucibles  were  filled  with  powdered  charcoal,  obtained  from 
a  charcoal  dealer.  The  battery  poles  of  a  12-cell  sulphate 
battery  were  placed  half  an  inch  apart  in  the  powders,  a 
horizontal  galvanometer  being  included  in  the  circuit,  and 
no  deflection  was  obtained  either  with  the  blacklead  or  the 
charcoal  powder  ;  the  galvanometer  employed  gave  a  deflec- 
tion of  ,50  deg.  with  12  cells  through  a  resistance  of  65,000 
ohms.  The  crucibles  were  then  heated  to  a  full  red  heat, 
and  the  poles  of  the  12-cell  battery  placed  in  the  heated 
powder,  and  the  resistance  opposed  by  the  heated  powder  in 
each  crucible  measured.  The  wood  charcoal  gave  a  resist- 
ance never  exceeding  7  ohms.  The  blacklead  gave  a  resist- 
ance never  exceeding  6  ohms.  The  crucibles  were  then 
removed  from  the  fire  and  allowed  to  cool,  and  tested  again 
some  days  afterwards ;  the  powders  were  now  found  to  con- 
duct when  cold.  The  wood  charcoal  powder  gave  a  resistance 
continually  varying  and  ranging  between  2,000  and  500 
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ohms.  The  blacklead  gave  a  more  constant  resistance, 
ranging  between  400  and  100  ohms. 

Mr.  Varley  concluded  from  this  that  the  effect  of  highly- 
heating  charcoal  and  blacklead  appears  to  be  to  make  the 
particles  more  dense  and  to  bring  them  closer  together,  so 
that  they  conduct. 

It  seems  highly  probable  that  had  Mr.  Varley  been 
engaged  as  a  scientific  witness  in  the  late  trials,  some  very 
interesting  information  concerning  the  behaviour  of  carbon 
in  different  forms  under  various  conditions  might  have  been 
elicited,  as  it  is  hardly  probable  that  his  experiments  did 
not  lead  him  to  think  of  it  in  connection  with  matters 
other  than  that  of  his  lightning  bridge. 

A  great  deal  has  been  said  about  Clerac's  tube  of  carbon 
for  obtaining  variable  resistance,  and  we  believe  that  it  was 
in  use  before  Mr.  Varley's  invention  ;  still,  we  think  that 
in  justice  to  the  researches  of  the  latter,  we  should  not 
allow  the  matter  to  be  unheralded  because  at  the  time 
it  formed  the  subject  of  no  particular  praise  or  called  for 
much  remark  in  scientific  journals. 


THE  TELEPHONE  INDUSTRY. 


Mb.  Fawcett,  speaking  in  the  House  of  Commons  last 
Saturday,  said  : — "  It  was  desirable  also  that  he  should 
remove  all  doubt  as  to  the  relations  of  the  Government  to 
the  telephone  companies,  as  there  had  been  a  great  deal 
of  speculation  on  the  chance  that  the  Government  would 
purchase  them.  It  was  as  well  that  the  truth  should  be  known, 
for  he  believed  that  it  was  altogether  improbable  that  the 
Government  would  do  so.  Their  policy  was  to  encourage 
free  competition.  If  the  thing  could  be  done  best  by 
private  companies  he  could  only  say  he  should  be  delighted 
to  see  the  whole  telephone  business  of  the  country  conducted 
by  private  enterprise.  If,  on  the  other  hand,  it  was  proved 
that  the  business  was  better  done  by  the  Government,  the 
Government  would  have  beaten  the  companies  in  the  open 
field  of  competition,  and  could  occupy  the  ground  without 
being  subject  to  claims  for  compensation." 

We  are  pleased  at  the  attitude  taken  by  the  Postmaster- 
General  in  this  most  important  matter,  and  if  the  private 
companies  can  only  have  fair  play,  we  may  shortly  hope  to 
see  an  immense  development  of  such  a  necessary  adjunct  to 
our  business  relations  as  the  telephone.  There  are,  however, 
several  obstacles  to  be  overcome,  the  chief  one  being  the 
monopoly  at  present  possessed  by  the  United  Telephone  Com- 
pany— at  least  in  their  own  ideas.  Even  here  the  stum- 
bling-block appears  to  be  not  so  much  in  the  receiving  instru- 
ment as  in  the  transmitter.  A  great  difference  of  opinion 
still  exists  as  to  the  amount  of  ground  covered  by  Mr. 
Edison's  single  claim,  and  yet  another  battle  must  be  fought 
over  this  subject.  As  far  as  we  understand  this  Edison 
patent  for  a  transmitter  or  tension  regulator,  it  is  limited  in 
its  character ;  but  we  believe  that  the  United  Telephone 
Company  think  it  covers  any  semi-conductor  placed  in 
between  any  two  points  of  a  circuit,  no  matter  how  con- 
nected, or  how  constructed,  as  long  as  the  impulses  of 
the  voice  are  directly  employed  to  change  the  positions  of  the 
atoms  composing  the  semi-conductor,  and  thus  to  vary  the 
resistance  of  the  circuit.  This  unsatisfactory  state  of 
affairs  will,  however,  it  is  to  be  hoped,  shortly  be  placed  on 
a  proper  footing ;  for  until  such  is  the  case,  it  is  almost  hope- 
less to  suppose  that  the  telephonic  industry  can  make 
any  great  advance,  even  on  the  strength  of  the  licences 
recently  granted  by  the  Postal  authorities. 

The  telephone  is  no  longer  a  novelty,  yet  we  think  our 
readers  will  be  somewhat  surprised  at  the  table  we  now 
place  before  them. 

We  extract  from  the  New  York  Review  of  the  Telegraph 

'  Telephone  of  July  15th,  the  following  statistics  of  the 
ss  made  in  seven  countries  of  Europe.  Number  of 
'^^  subscribers  in  actual  operation  in  Europe  : — 


IN  FRANCE. 
Name  of  Town.  Name  of  Corporation  or  Co. 

Paris    Sooi^t^  G^n^raie  dee  T^l^pbones  , 

Bordeaux     

Havre  

laUe 

Lyons  

Marseilles    

Nantes 


Na  of  Babe, 

1,78() 

178- 

lU 

26. 

m 

175- 
7^ 


IN  ENGLAND. 

London    United  Telephone  Comp 

Manchester Lancashire  &  Cheshire  Telephone  Co.... 

Liverpool ,, 

Barrow    ,, 

Preston    ,, 

Blackburn  ,, 

Burnley  „ 

Wigan „ 

Accrington ,, 

Warrington    ,, 


IN  AUSTRIA. 


Vienna 


1,661 
650 
SIO 
19- 
IT 
52 
33 
18 
2a 
12 


33« 


IN  SWITZERLAND. 


Zurich Zurcher-Telephon-Gesellsohaft 

Basle  Gbuvemement  f^d^ral 

B»me „  „ 

IN  BELGIUM. 

Brussels  Company  Beige  du  T^l^phone  Bell . 

Antwerp 

Li^ge  

Verriere  

Charleroi... 

Ghent  


IN  ITALY. 

Turin  Sod^t^  G^n^rale  Italienne  des  T^phones 

Genoa „  ,,  „ 

Sampierdama „  „  ,, 

Milan  „  „  „ 

Venice „  ,,  „ 

Florence ,,  ,,  „ 

Livome   „  ,,  „ 

Bologne  ,,  ,,  >» 

Bome  ,,  n  if 

Naples „  „  „ 

Palemio },  )t  n 

Messini    „  „  „ 

Catane „  „  ,» 


378 
235 
157 


402 
651 
329 
189 
200 
190 


310 

348 

30 

244 

68 

65 

54 

83 

389 

181 

90 

17 

10 


IN  GERMANY. 
Operated  entirely  by  the  GoYemment.* 


Berlin  

Breslin 

Cologne   

Elberfeld 

Frankfort    ... 
Hamburg    ... 

Leipsio    

Madgebourg 
Mannheim  ... 
Mulhouse    . . . 

Stettin 

Strassbui^  ... 


581 
63 
81 
II 
17ft 
606 
142 
48 
139 
100 
..DonHknpn 


As  the  above  statistics  stand  it  would  appear  that  private 
companies^  and  not  the  govemmenty  should  have  the  tele- 
phone business  ;  but  as  yet  so  little  has  been  done  in  Europe 
that  the  dati^  we  have  at  command  is  scarcely  sufficient  to 
allow  of  the  deduction  of  any  decided  opinions. 

We  will  now  leave  our  reiaders  to  compare  the  respective 
telephonic  industries  of  these  countries,  and  we  shall  look 
forward  to  the  time  when  we  are  able  to  state  that  England 
holds  the  leading  position  in  this  branch  of  electrical  wort 
which  she  does  at  the  present  moment  in  regard  to  the 
telegraph. 

•  Price  of  each  subscription  is  same  in  every  town,  vi*. :  200  marioi 
(60  dollars),  up  to  2  kilometres  and  60  marks  (10  dols.)  for  owb 
additional  kilometre  from  the  Central  Bureau.  To  have  a  fleoond  or 
additional  instrument  in  the  same  house  and  on  the  second  line,  the 
price  is  an  extra  60  marks  (10  dols.). 

An  income  of  403,863,474  dols.  during  the  year  ending  with  Jiin«» 
1882,  was  more  than  the  government  has  received  during  any 
previous  year  since  1867,  and  the  cost  of  the  government,  indudiiig 
pensions,  was  but  187,630,093  dols.,  leaving  a  suiplus  of 
144,966,937  doU.  after  the  payment  of  76,268,439  dols.  interest  on 
the  national  debt.  Unfortunately,  the  pension  payment  wifl  ^  J"^ 
heavy  this  year ;  but  the  interest  on  the  debt  wul  be  13,896,329  c 
less  than  it  was  last  year.  The  customs  receipts,  the  gre'^^^' 
year  in  aU  the  historjr  of  the  nation,  219,986,223  dols., 
sufficient  to  maintain  the  government  and  slowly  reduce  ^ 
debt,  were  the  internal  revenue  and  income  from^i.  ^ 
sources  wholly  to  cease.  ^  ^"^ 


Alio.  19,  1882.] 
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THE  EDISON  ELECTRICAL  ESTAB- 
LISHMENT  AT  IVRY. 


[We  are  again  indebted  to  the  conrtesy  of  M.  le  Comte 
du  Moncel  for  advanced  proofs  of  the  above  interesting 
article,  which  appears  in  our  contemporary  La  Lumihre 
Electrique.  Unfortunately  it  arrived  too  late  for  insertion 
in  our  last  week's  issue.] 

The  finest  electrical  establishment  at  present  in  existence 
in  France,  both  as  regards  the  size  of  the  building  and  the 

?lant,  is  that  which  has  just  been  started  at  Ivry,  near 
^aris,  by  the  Edison  Light  Company.  It  belonged  for- 
merly to  M.  Alexandre,  and  was  used  for  the  construction  of 
organs  and  pianos,  and  it  is  built  in  a  part  of  the  old  park 
of  Ivry.  Besides  the  principal  part  of  this  establishment, 
which  forms  a  large  courtyard  built  in  on  every  side,  there 
are  several  wings  of  four  storeys  placed  parallel  and  perpen- 
dicularly all  round,  which  give  to  the  whole  the  appearance 
of  an  admirably  planned  manufacturing  city  on  a  small 
scale.  It  is  in  these  wings  that  the  various  machines  are 
placed  which  are  required  for  the  manufacture  of  the  appa- 
ratus which  enters  into  Edison's  system  of  electric  lighting. 
In  one  wing  we  find  the  lathes  and  tools  necessary  for  the 
construction  of  the  dynamo-electric  machines  of  the  Edison 
system.  Several  models  are  constructed  which  can  indi- 
vidually maintain  series  of  17,  60,  100,  125,  150,  250,  500, 
and  1,200  lamps.  Each  part  of  these  machines  is  manufac- 
tured in  a  certain  workshop,  and  the  coiling  of  the  wires 
which  necessitated  special  arrangements  is  performed  in 
separate  rooms. 

In  several  other  wings  are  the  workshops  devoted  to 
the  manufacture  of  the  lamps.  In  one  we  see  little  blades 
of  bamboo  which  come  firom  Japan  in  boxes,  and  then  pass 
through  several  hands  to  be  reduced  gradually  to  the 
required  thickness,  which  is  that  of  a  sheet  of  paper,  and  at 
last  cut  so  as  to  present  the  appearance  of  a  slender  filament, 
perfectly  formed  and  terminated  at  the  two  extremities  by  a 
sort  of  expansion,  by  means  of  which  it  is  fixed  to  the  wires 
of  the  circuit.  These  different  operations  necessitate 
several  workmen,  who  pass  to  each  other  in  succession  the 
blades  of  bamboo  as  they  are  fashioned,  and  the  work  is  per- 
formed with  machines  admirably  constructed  and  con- 
venient to  manage.  In  another  part  of  the  establishment 
the  carbonisation  of  the  filaments  is  performed.  They  are 
first  put  into  little  flat  moulds,  hermetically  closed,  which 
bend  them  into  the  shape  of  a  horseshoe  ;  and  these 
moulds  are  so  arranged,  that  during  the  carbonisation,  which 
necessarily  reduces  the  length  and  thickness  of  the  filament, 
the  horsefiiioe  shape  is  constantly  maintained.  These  moulds 
are  then  placed  m  graphite  cases,  hermetically  closed,  and 
these  cases  are  in  their  turn  put  into  furnaces  heated  to 
a  high  temperature.  An  entire  building  is  set  opart  for 
this  process,  and  the  furnaces  are  constructed  on  an  excel- 
lent model  and  simplify  the  work  considerably. 

The  glass  bulbs  of  these  kinds  of  lamps  are  made  in 
another  part  of  the  establishment)  and  their  manufacture  is 
effected  m  two  different  workshops.  In  one  are  constructed 
the  glass  tubes  through  which  the  platinum  wires  are  fuzed, 
to  which  the  extremities  of  the  carbon  filaments  are  to 
be  attached  ;  in  the  other  are  manufactured  the  bulbs  into 
which  these  tubes  are  to  be  introduced  with  their  carbon, 
and  which  are  to  be  exhausted  of  air.  It  is  curious  to  see 
with  what  promptitude  these  various  operations  are  effected ; 
and  one  can  now  easily  understand  that  500  of  these  lamps 
can  be  made  in  a  day. 

But  what  especially  excited  my  curiosity  is  the  manner  in 
which  the  vacuum  is  obtained  ;  it  is  quite  an  installation  of 
a  physical  laboratory.  Imagine  in  a  large  hall  a  sort  of  long 
enclosure,  closed  by  three  partitions  about  2  metres  high, 
and  on  the  walls  of  which  are  externally  placed  in  series 
500  mercury  barometer  tubes,  of  a  construction  somewhat 
analogous  to  that  employed  by  Sprengel ;  imagine  adjusted 
to  each  of  these  tubes  a  lamp  with  its  bulb  not  yet  closed, 
and  in  the  middle  of  the  space  enclosed  by  the  partitions 
two  large  tubes  of  cast-iron,  about  20  centimetres  in  dia- 
meter, communicating  with  the  500  tubes  and  connected 
with  an  enormous  vacuum  pump  of  Sprengel,  and  you  will 
be  able  to  form  an  idea  of  the  importance  which  has  been 
given  to  this  process.     The  process  of  exhausting  these 


lamps  is,  as  has  been  often  said,  extremely  important  and 
very  delicate  ;  for  not  only  should  the  vacuum  prevent  the 
combustion  of  the  carbon  filament,  but  it  should  also  in- 
crease its  tenacity.  This  is  why  it  is  necessary  to  proceed 
by  several  successive  operations  effected  after  longer  or 
shorter  intervals  of  time,  during  which  the  filament  is 
rendered  incandescent  under  the  influence  of  a  more  or  less 
powerful  current.  Thus  the  gases  contained  in  the  pores  of 
the  carbon  are  set  free,  its  density  increases,  and  its  tenacity 
becomes  suiBciently  great  to  be  comparable  to  that  of  a 
metallic  wire. 

Under  these  conditions  filaments  of  carbon  of  the  thin- 
ness of  a  hair  can  resist  powerful  jerks  communicated  to 
the  lamp,  and  are  not  appreciably  changed  by  incandescence. 
It  is  by  this  means  that  the  lamps  now  used  in  the  Edison 
system  are  warranted  by  the  company  to  last  800  hours. 
There  are  besides  many  which  have  lasted  nearly  double 
that  time,  and  it  is  even  asserted  that  the  mean  duration  is 
1,200  hours. 

One  of  the  most  important  conditions  of  the  Edison 
system  is  the  complete  uniformity  of  resistance  of  the  car- 
bonised filaments  ;  therefore  an  entire  testing  apparatus  has 
been  arranged  for  the  measurement  of  this  resistance  by  the 
TVheatstune  bridge  and  the  Thomson  mirror  galvanometer. 
A  dark  room  is  used  for  this  purpose,  and  as  the  filaments 
are  manufactured,  they  are  sent  to  the  operator  and  classified* 
according  to  their  resistance.  The  carbons  of  the  16  candle- 
power  lamps  have  a  resistance  of  about  140  and  those  of 
the  8-candle  lamps  a  resistance  of  70  ohms.  However,  some^ 
are  now  constructed  which  have  a  resistance  of  280  ohms, 
and  which  are  made  to  give  a  light  of  10  candles. 

These  carbons  have  the  advantage  of  allowing  of  a  greater 
division  of  the  light  from  the  same  dynamo-electric  machine, 
and  this  can  be  easily  understood  if  we'  reflect  that  the  total 
resistance  of  the  outer  circuit,  which  should  be  about  equal 
to  that  of  the  machine,  would  become  much  less  than  the 
latter,  if  the  number  of  derivations  became  too  great,  and  in 
order  then  to  obtain  the  equality  of  the  two  resistances,  the 
resistance  of  each  derivation  must  be  increased.  The 
measurement  of  the  resistance  of  the  carbons  is  not  all  that 
is  done  in  the  hall  of  which  we  are  now  speaking ;  the 
photometric  measurement  of  each  lamp,  under  the  influence 
of  a  given  and  constant  current,  is  also  taken.  For  this 
purpose  the  Bunsen  photometer  is  used,  and  for  a  standard 
light,  a  Carcel  lamp,  arranged  on  a  balance,  is  employed,  so 
that  the  quantity  of  oil  consumed  per  hour  can  be  measured. 
AU  these  measurements  are  noted,  and  the  lamps  are  grouped 
into  different  divisions,  according  to  their  resistance  and 
intended  luminous  intensity. 

Other  workshops  are  also  set  apart  for  the  joining  of  the 
carbon  filaments  to  the  platinum  conductors,  and  for 
mounting  the  lamps  on  their  supports.  We  know  that  the 
platinum  wires  are  terminated  where  they  meet  the  carbon 
by  two  little  plates,  arranged  like  the  jaws  of  a  vice,  and 
between  these  plates  are  introduced  the  appendages  which 
terminate  the  filament.  In  order  to  insure  good  contact,, 
they  are  electro-coppered,  and  the  joint  becomes  permanent. 
For  this  purpose  several  baths  are  placed  separately  in  a 
room,  and  in  each  bath  a  great  number  of  these  joints  can 
be  coppered  simultaneously.  The  plaster  mounting  of  the 
bulbs  on  to  their  support  is  also  done  quickly  and  very 
simply,  so  that  all  the  elements  which  enter  into  the  con- 
struction of  the  Edison  lamps  are  manufactured  in  the 
establishment.  Only  the  fittings,  suspensions,  brackets,  and 
candelabra  of  bronze,  are  left  to  Parisian  industry,  but  thev 
are  constructed  according  to  the  models  sent  from  America, 
Besides  the  workshops  of  which  we  have  just  spoken^ 
there  are  others  set  apart  for  the  manufacture  of  the  con* 
ductors,  of  different  diameters,  intended  to  supply  electricity 
to  the  lamps  through  streets  and  houses.  This  department 
has  only  just  started,  and  has  not  as  yet  the  importance  that 
it  will  have  in  the  future  ;  but  it  has  necessitated  a  vast 
amount  of  space,  and  several  buildings  adjacent  to  the 
establishment  will  be  employed  for  this  work.  We  must 
also  mention  among  the  various  departments  of  this  industry, 
the  rooms  for  designs  of  machines  and  of  installations,  rooms 
for  packing,  saw-mills,  forges,  and  experimenting  rooms,  in 
which  are  placed  steam-engines  of  great  power. 

The  whole  installation  nas  been  effected  in  six  months, 
under  the  able  direction  of  Mr.  Batchelor,  Mr.  Edison*s  col- 
laborateur,  who  is  the  engineering  electrician  to  the  com« 
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pany.  It  will  not,  however,  be  completed  until  the  latter 
end  of  the  year.  We  see  that,  unlike  what  haa  been  done 
by  many  electric  lighting  companies,  the  one  of  which  we 
apeak  ia  more  interested  in  the  practical  side  of  the  Question 
than  the  financial,  which  is  a  safe  guarantee  of  the  reliability 
of  the  enterprise.  Besides,  it  is  known  that  already  several 
installations  have  been  established  in  various  European 
towns,  and  we  know  that  the  company  is  receiving  every 
day  orders  for  France.  As  they  are  now  in  a  position  to 
carry  them  out,  it  is  probable  that  we  shall  very  shortly  be 
able  to  judge  for  ourselves  of  the  advantages  of  this  system 
of  Ughting. 

TH.  DU  MONCEL. 


ELECTRIC    LAMP. 
ROBERT    MONDOS'    SYSTEM. 


This  electric  lamp  has  lighted  the  concert-hall  of  the 
Champs  Elvsdes  since  the  Ist  May  last,  and  an  indefinite 
number  of  burners  can  be  placed  in  one  circuit,  according 
to  the  electromotive  force  of  the  generating  machine.  The 
regulation  is  founded,  on  the  principle  of  derivation,  the 
inventor  having  determined  to  dispense  with  all  clockwork 
and  all  antagonistic  springs,  and  has  so'  arranged  his 
apparatus  that  a  single  electro-magnet  prforms  the  two 
distinct  functions  of  making  and  regulating  the  arc.  The 
lower  carbon  is  fixed  on  a  strap  suspended  to  the  box  con- 
taining the  mechanism,  the  displacements  of  the  movable 
upper  carbon  effect  the  lighting  and  maintain  the  fixity  of 


the  arc.  The  mechanism  represented  in  the  diagram  com- 
prises an  electro-magnet,  B,  the  cores  of  which  only  occupy 
part  of  its  length,  about  one-third ;  inside  the  coils,  two  rods 
of  soft  iron,  f,  suspended  to  a  horizontal  lever,  l,  turning  at 
0  and  bdanced  by  a  weight,  p,  move  freely.  The  Bcrew,  v, 
serves  to  limit  the  movement  of  the  lever,  L,  to  which  is 
suspended  a  tube,  t  t',  traversed  by  a  solid  ix)d,  c  c',  which 
supports  the  movable  carbon  suspended  to  its  lower 
extremity.  The  carbon  holding  rod,  c  c',  can  slide  freely 
into  the  tube,  T  x*,  but  it  is  prevented  irom  doing  so  by  a 
brake,  m,  ^  a,  the  two  extremities  of  which,  m  and  a,  in  the 
form  of  a  v,  grip  the  rod,  c  c,  and  hold  it  by  friction  in  the 
^ube,  T  T.   For  this  purpose,  the  tube,  x  t',  has  an  indentation 


opposite  the  brake.  This  brake  is  fixed  on  a  lever,  L',  l- 
turning  at  the  point,  o\  The  movements  of  the  centre,'  c] 
are  distinct  from  those  of  the  tube,  t  t  ,  on  account  of  \he 
SQuare,  T  O';  the  lever,  l,  has  an  armature  of  soft  iron,  p, 
placed  opposite  the  cores,  f,  and  the  action  which  the  cores 
tend  to  exercise  on  this  armature  is  counter-balanced  by  the 
weight,  p'.  When  the  apparatus  is  at  rest  the  carbons  are 
separated  and  the  brake,  /,  m,  a,  maintains  the  rod,  c  c, 
firmly  held  in  the  tube,  T  t'. 

At  the  time  when  the  current  is  sent  into  the  apparatus, 
the  carbons  being  separated,  the  current  passes  entirely  into 
the  coils,  B,  the  rods,  i:,  are  powerfully  attracted,  the  lever, 
L,  swings  and  makes  the  entire  system  descend,  whereas  the 
armature,  p,  being  powerfully  attracted,  loosens  the  brake 
and  enables  the  rod,  c  c,  to  descend  fireely  until  the  two 
carbons  come  in  contact.  At  this  moment,  the  carbons 
being  in  contact,  the  current  passes  ahnost  entirely  through 
the  main  circuit,  the  power  of  the  electro -magnet 
diminishes  considerably  ;  the  levers,  l  and  l  ,  then  swing  in 
an  opposite  direction  under  the  action  of  the  weights,  ?  and 
p',  the  entire  system  is  raised  and  the  arc  is  formed.  As  the 
arc  lengthens  in  consequence  of  the  c^^isumption  of  the 
carbons,  the  current  which  passes  thron|;h  s  increases  in 
power,  the  cores,  f,  are  more  powerfuUy  attracted,  they 
attract  the  armature,  p,  with  more  force  ;  the  lever,  l',  then 
tends  to  swing  in  the  direction  of  the  bands  of  a  watch, 
the  point  of  attachment  of  the  brake,  Z,  m,  a,  tends  to  recede 
from  the  rod,  c  c',  and  consequently  to  loosen  the  brake 
which  allows  the  rod  to  slide,  and  so  shortens  the  arc 
Practically  the  movement  of  l'  is  inaj)preciable,  and  the 
rod,  c  c,  slides  by  its  own  weight  slowly  and  continnouslT. 
Daring  this  process  of  regulation  the  part,  l,  is  immovable 
on  account  of  the  heaviness  of  the  weight,  p,  and  it  only 
swings  at  the  moment  of  lighting,  when  the  arc  is  broken 
and  the  carbons  separated.  The  regulator  we  have  just 
described  works  with  continuous  or  alternating  currents  as 
occasion  may  require.  At  the  concert-hall  at  the  Champs 
Elysees  the  burners  are  worked  by  an  alternating  current 
Siemens'  machine  ;  there  are  sixteen  of  them  arranged  in 
four  distinct  circuits. 


The  little  vibrations  produced  in  the  mechanism  by  the 
alternating  currents  are  very  favourable  to  the  working  of 
this  system,  in  which  the  carbon-holder  is  maintained  by 
the  friction  of  the  rod  between  the  tube  and  the  brake. 
The  apparatus  can  work  with  currents  of  very  different 
intensities  without  changing  any  part  of  its  mechanism. 

In  order  that  this  object  may  be  efiected,  the  distance  of 
the  counterweights,  p  and  p,  irom  the  centres  of  the  levers 
L,  L',  is  adjustable  ;  and,  moreover,  the  relative  positig  of 
the  movable  bar,  f,  and  the  armature,  i?,  can  be  dtepd  w 
as  to  obtain  a  very  delicate  adjustment.  ^ 

At  the  concert-hall  of  the  Champ  Elys^e^^-^  the  W 
work  normally  with  carbons  10  mm.  in  diamf^g^,i  cwK^i 
of  10  amperes,  and  a  difference  of  potentijfthe^ofSOttiw* 
the  terminals  of  each  lamp.  The  light  pr^dola^TfrjP^ 
steadiness,  and  the  mechanism  is  so  simpl^J^J^^j^t*^ 
has  worked  up  to  the  present  without  any  Ir^  ttjtclt 
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TELEGRAPHS  IN  CHINA. 
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[We  find  the  following  article  in  the  Shanghai  Oomkr^ 
and  as  we  also  receive  private  information  that  the  facts  are 
anthentic,  it  maj  be  of  interest  to  many  of  onr  readers,  and 
to  all  it  will  form  a  relief  to  the  ever-recnrring  topic  of 
electric  lighting.] 

Now  that  a  land  line  of  some  900  miles  in  length,  connect- 
ing Tientsin  with  Shanghai,  is  erectwi  and  open  for  the 
traiismission  of  pnblic  messages,  it  may  be  worth  while  to 
examine  the  fatnre  prospects  of  tele^phic  enterprise  in 
this  country,  and  to  view  the  probabihties  of  farther  exten- 
sions. This  line,  with  a  line  from  Tientsin  to  Taku  and 
Peh  Tang,  is,  we  believe,  the  property  of  the  Chinese 
Government,  and  is  managed  exclusively  by  Chinese  oflBcials, 
and  worked  by  some  six  or  seven  operatora  of  the  Great 
Northern  Telegraph  Company.  The  erection  of  the  hne 
was  entirely  due  to  the  scare  induced  by  the  anticipated 
war  between  Russia  and  China  in  1880-81,  and  the  money 
granted  for  the  cost  of  construction  was  voted  by  the 
"  Imperial  Defence  Bureau." 

It  is  somewhat  curious  to  speculate  as  to  the  reason  why 
the  long-shown  antipathy  of  the  Chinese  Government  to 
telegraphs  was  gradually  swept  away  from  the  celestial  mind. 
Up  to  the  year  1876  tte  most  violent  dislike  to  anything 
telegraphic,  necessitating  posts  and  wires,  or  any  visible 
obstruction  to  the  beneficent  influences  of  Fung  Shui,  was 
always  manifested — witness  the  prolonged  but  abortive 
attempt  of  the  Great  Northern  Company  to  erect  a  land  line 
from  Foochow  to  Amoy.  But  in  1877  a  distinct  change 
in  their  policy  took  place.  As  soon  as  the  Chinese  Govern- 
ment found  it  possible  that  native  clerks  could  be  taught 
to  work  the  Morse  telegraph  instrument,  and  native  work- 
men could  erect  land  lines,  permission  was  given  to  build 
a  line,  and  a  line  was  accordingly  built  from  the  Viceroy 
Li  Hung  Chang's  Tamen  to  the  Torpedo  College,  by  Mr. 
Bett?,  the  torpedo  engineer  to  the  Cninese  Government. 
This  was  speeoily  followed  by  a  line  from  Tientsin  to  the 
numerous  torts  at  Taku  and  Peh  Tang.  The  great  con- 
venience of  this  line  was  at  once  apparent  to  the  Viceroy, 
for  military  orders  could  be  transmitted  and  a  reply  received 
immediately.  The  first  official  message  sent  over  the  line 
was  an  order  from  the  Viceroy  to  the  Commander  of  the 
forts,  to  "dress"  the  forts  and  men-of-war,  and  fire  a  salute 
of  twenty-one  guns  on  the  arrival  of  the  U.S.S.  Ashtielof, 
with  General  Grant  on  board  ;  and  to  I'eport  the  vessel  on 
being  sighted  at  Takn. 

In  1880  it  was  decided  to  connect  Shanghai  with 
Tientsin  for  the  purpose  of  enabling  Li  Hung  Chang  to 
receive  news  from  the  outer  world  and  to  confer  with  his 
colleague  at  Nankin,  with  a  view  of  devising  measures  for 
the  defence  of  the  Yangtse  from  Eussian  attack.  The 
Great  Northern  Telegraph  Company  obtained  the  contract 
to  build  the  line,  and  at  once  commenced  work.  Without 
the  slightest  opposition  from  the  people  the  line  was  built 
and  opened  for  traffic  in  December,  1881 ;  a  marked  con- 
trast to  the  attempt  at  Foochow  in  1874-5,  where,  after 
two  years  of  futile  eflforts,  the  line  was  abandoned. 

An  extension  from  Chinkiang  to  Nankin  has  been  deter- 
mined upon,  and  farther  extensions  are  projected.  If  these 
extensions  are  carried  out  they  will  have  a  very  important 
bearing  upon  the  value  of  foreign  cable  property  in  the  Far 
East.  The  next  line  which  is  proposea  is  from  Nankin  to 
Hankow,  and  if  this  line  is  built  it  will  no  doubt  act  as  a 
very  valuable  feeder  to  the  cables  in  the  tea  season ;  but 
should  the  contemplated  extensions  to  the  South  of  China 
be  carried  out/  and  the  lines  remain  in  the  hands  of  the 
Chinese  Government,  it  will  inflict  a  very  serious  blow  to 
theprosperity  of  the  Great  Northern  cables. 

The  Great  Northern  Telegraph  Company  at  present  have 
cables  from  Hongkong  to  Shanghai  (looped  into  Amoy), 
thence  to  Nagasaki,  thence  to  Wladivostock,  where  the 
cables  join  the  Siberian  land  lines.  These  cables  were  laid 
in  1870,  are  techm'cally  known  as  "Hooper's"  core,  and 
vary  from  1 J  tons  to  18  tons  per  knot.  The  insulation  of 
the  cables  is  said  to  be  in  a  very  bad  state,  so  bad  that 
heavy  battery  power  is  employed  on  some  sections,  and 
break  downs,  as  we  all  know,  are  of  frequent  occurrence. 
In  January  of  the  present  year  the  cable  was  broken  in 
three  places  at  the  same  time,  viz,,  south  of  Gutzlafi",  north 


of  Gutzlafi^,  and  between  Shanghai  and  Gutzlafi!.  Tticse 
faults  had  not  been  repaired  more  than  a  week  or  two 
when,  on  February  12th,  the  cable  was  again  broken  near 
Amoy.  Before  tne  cable  ship  could  return  to  Shanghai 
after  repairing  the  fault,  the  cable  was  again  broken  between 
Shanghai  and  Nagasaki.  This  two  months'  state  of  a&irs 
may  be  considered  but  a  fair  sample  of  the  condition  of 
these  cables,  and  in  no  way  exceptional  Naturally  much 
dissatisfaction  is  felt  by  the  Shanghai  public  at  these  con- 
stant interruptions,  and  coupled  with  the  angry  feeling 
caused  by  the  excessively  high  word-rate,  would  lead  it 
gladly  to  use  any  alternative  route  if  open  to  it.  Should 
the  Chinese  extend  their  land  lines  to  Canton  and  thence  to 
Hongkong,  such  a  route  would  be  opened,  and  the  Euro- 
pean traffic  would  undoubtedly  pass  over  the  cables  of  the 
Eastern  Extension  Company  ;  while  of  the  local  coast 
traffic,  at  least  the  greater  portion  would  be  diverted  from 
the  Great  Northern  cables  (even  when  working  to  the 
Chinese  land  lines). 

It  is  no  doubt  a  consideration  of  these  facts  which  is  so 
strenuously  urging  the  Great  Northern  Company  to  at- 
tempt to  obtain  from  the  Chinese  a  concession  for  the 
construction  of  land  lines  in  China. 

A  land  line  from  Shanghai  to  Canton,  thence  to  Hong- 
kong, in  their  own  hands  would  practically  duplicate  l,o5} 
miles  of  cable,  south  of  Shanghai ;  while  a  line  from 
Tientsin  to  Pekin  and  thence  to  Kiachtka  on  the  Siberian 
frontier,  would  duplicate  about  1,000  miles  of  cable  and 
some  1,200  miles  of  land  lines,  as  far  as  European  traffic  is 
concerned.  As  these  cables  must  sooner  or  later  be  renewed, 
at  an  expenditure  of  some  £300,000  sterling,  unless  the 
control  or  the  land  lines  can  be  obtained,  the  importance 
of  the  question  to  the  Great  Northern  Telegraph  Company 
cannot  be  overlooked,  and  it  is  certainly  to  be  hoped  that 
in  the  interests  of  the  world  at  large,  and  Shanghai  in 
particular,  the  land  lines  may  be  built,  whether  by  the 
Chinese  Government  or  the  Great  Northern  Company  is 
a  matter  of  small  importance  to  the  public,  so  long  as  the 
residents  in  Shanghai  have  some  reliaWe  means  of  getting 
a  message  through  to  Europe. 


THE  MAGNETO-SOUNDER. 


FIELD  TELEGRAPH  WITHOUT  BATTERY. 

In  certain  special  cases,  under  fovourable  conditions,  the 
telegraph  hues  can  be  extended  to  battle-fields.  However, 
notwithstanding  their  lightness,  they  cannot  be  moved  easily 
enough  to  follow  up  the  manoeuvres,  and  very  frequently 
their  fragility  would  render  their  preservation  a  matter  of 
great  difficulty  in  the  midst  of  military  operations.* 

On  the  other  hand,  it  must  be  admitted  that  it  would  be 
useless  and  impossible  to  use  the  telegraphy  at  a  distance 
less  than  six  kilometres  from  the  front  of  an  army  in  action ; 
useless,  because,  it  would  be  quicker  to  send  messengers  ; 
impossible,  because  it  could  not  be  worked  under  fire. 
However,  for  communication  between  the  main  guard  and  the 
sentinels,  or  between  the  batteries  and  the  posts  of  observa- 
tion, endeavours  have  been  made  to  fit-up  light  telegraphs, 
capable  of  being  conveyed  by  a  few  men  ;  these  may  be 
called  advanced  post  telegraphs.  Each  installation  generally 
contains  one  kilometre  of  cable,  which  enables  hues  two 
kilometres  in  extent  to  be  filled  up  between  two  stations. 

At  the  time  of  the  discovery  of  the  telephone  it  was 
thought  that  this  new  instrument  was  destined  to  take  the 
place  of  these  telegraphs.  But  the  experiments  during  the 
Russo-Turkish  war  soon  showed  that  the  noise  of  an  army 
almost  always,  except  in  the  silence  of  the  night,  prevents 
the  voice  from  being  heard.  The  most  perfect  telephones 
were  however  known  at  that  time,  those  constructed  by 
Siemens  at  Berlin  and  by  Gower  at  Paris. 

The  microphone  even  does  not  amplify  the  sounds  suffi- 
ciently to  render  them  perceptible  under  all  conditions.  It 
requires  a  battery,  which  is  cumbersome  and  necessitates  a 
certain  regulation  of  position  in  relation  to  the  vertical, 

•  "La  l^^graphie  Electriaue  de  CampAgne."  By  Van  den 
Bogaert,  officer  of  the  Belgian  Engineers. 
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which  is  inconvenient.  Finally,  it  must  be  placed  on  a 
fixed  stand,  for  it  produces  deep  sounds  when  vibrations 
are  communicated  to  its  support.  It  has  therefore  been 
rejected  altogether ;  as  to  the  telephone,  it  has  been  ad- 
mitted that  under  certain  conditions,  it  can  be  of  service,  and 
in  the  greater  number  of  armies,  it  has  been  added  to  the 
light  telegraphs  already  in  use.  The  following  are  some  of 
the  different  systems. 

(A.)— Systems  with  Permanent  Signals. 

I. — llie  Prussian  Telsgraph  of  Bikholtz,  employed  by  the 
Company  of  Belgian  Campaigning  Telegraph  Operators. 
This  apparatus  has  a  return  wire  and  is  worked  b^  a  con- 
tinuous current,  •*.«.,  when  there  is  no  transmission,  the 
current  passes  through  the  line  and  gears  the  clockwork 
mechanism  :  the  signals  are  then  produced  by  the  interrup- 
tion of  the  current,  which  throws  the  mechanism  out  of  gear. 
Consequently,  directly  the  cable  is  cut,  the  operators  become 
aware  of  it. 

The  instruments  work  together,  %,e,,  the  despatch 
is  recorded  simultaneously  at  the  two  stations.  A  recent 
improvement  enables  us  to  pass  from  the  continuous  current 
to  the  ordinary  current  by  means  of  a  commutator. 

A  complete  installation  comprises : 

(1.)  A  case  0*- 15  x  0"*-  14  x  0°*^  15,  containing  the 
galvanometer  and  the  manipulator.  The  last  model  is 
somewhat  larger. 

(2.)  The  battery,  consisting  of  12  Siemens  elements  with 
sulphate  of  copper.    It  weighs  12  kilogrammes. 

(8.)  Two  coils  of  500  metres  of  cable  with  two  wires,  one 
carried  in  a  sort  of  infantry  bag,  the  other  in  a  case. 

II. — The  Russian  System  of  Dereviankine  is  very  similar 
to  the  above ;  the  earth  is  employed  as  return  con- 
ductor.* 

Remarks. — The  field  telegraphs  of  Biickoltz  and 
Dereviankine  are  the  only  ones  that  give  permanent 
signals.  They  are  excellently  arranged ;  we  think  it  would 
be  impossible  to  condense  any  further  the  component  parts, 
which  are  essential  if  we  wish  to  keep  copies  of  the  des- 
patches ;  but  this  does  not  seem  to  be  altogether  necessary. 
In  America,  on  almost  all  the  permanent  lines,  the  des- 
patches are  sent  by  sound  alone,  and  in  campaign  telegraphy 
it  is  very  seldom  that  important  orders  are  transmitted  of 
which  it  is  necessary  to  keep  a  copy. 

(B.) — SvfcXEXis  with  Momentary  Signals. 

(a.)  Optical  Telegraphs, 

I. — Trouve  System, — ^This  is  only  a  miniature,  about  the 
size  of  a  lai^e  watch,  of  an  ordinary  dial  telegraph,  with 
simplified  mechanism.  The  receiver  \&  worked  by  clock- 
work ;  the  manipulator  is  worked  by  a  button  similar  to 
that  in  keyless  watches.  The  wet  battery  and  a  kilometre 
of  cable  are  placed  on  a  yoke  to  be  carried  on  a  man's 
back.t 

II. — Wheatstone  One  Needle  System  (in  use  in  the 
Spanish  army). — It  comprises  as  a  receiver  a  vertical 
galvanometer,  the  needle  of  which  deviates  to  the  right  or 
to  the  left,  according  to  the  direction  of  the  current  trans- 
mitted. The  deviations  to  the  left  form  the  dots,  and  those 
to  the  right  the  dashes  of  the  Morse  alphabet.  The  mani- 
pulator, which  resembles  all  those  of  the  Morse  type,  is 
worked  by  reversals  of  the  current ;  it  is  placed  above  the 
galvanometer,  which  is  only  8  or  9  centimetres  in  height.^ 

III. — Prussian  Needle  Telegraph  with  Earth  Battery, 
— ^This  ^stem  is  similar  to  the  preceding  one  ;  the  current 
is  supplied  by  two  pieces  of  zmc  and  copper,  which  are 
buried  in  the  damp  earth.  It  was  used  dunng  the  war  of 
1870.§ 

Remarks, — The  Trouv^  system  is  very  delicate  ;  the  two 
others  are  more  solid  and  better  suited  to  military  operations. 
But  it  is  very  diflScult  to  read  the  Morse  signals  indicated  by 
a  needle,  and  it  cannot  be  used  at  night.  As  a  sound  can  be 
heard  at  any  time,  sounders  are  preferred  to  the  above 
instruments. 

♦  Parifl  Exhibition  of  1881,  No.  1,700  in  the  catalogue. 

t  S^DuMonoel.     "Les  Applicationa  del* Electricity.*' 

t  '*  Minas  Hjdraulioas  DefensiTaii,**  por  el  Ck)ronel  Scheidnagel. 

}  Laurendn,  ^'LeT^graphe.*' 


(B.) — Sounders. 

I. — The  Oaten  Sounder  (employed  exclusively  in  the  mili- 
tary telegraph  of  the  United  States).— It  is  simply  an 
electro-magnet,  the  armature  of  which  forms  the  somider. 
It  is  contained  together  with  the  manipulator  in  a  little 
case,  0"*-  15  x  O"-  06  »<  0»-  04. 

The  battery  employed  contains  several  dements  with 
sulphate  of  copper. 

II. — The  Sounder  of  the  French  army,  smaller  in  size  hnt 
similar  to  the  preceding  one,  employs  a  wet  battery  or  a 
reversible  one. 

III. — Dereviankine* s  Russian  Sounder,  also  similar  to  the 
Caton  sounder,  is  only  0°*-  10  x  0"*-  08  x  0*^  05. 

IV. — The  Spanish  Sounder,  with  dimensions  similar  to 
those  of  the  IVench  sounder. 

V. — The  Trouvi  Sounder  has  the  appearance  of  a  large 
watch.  The  accessories  are  the  same  as  those  of  the  port- 
able telegraph  by  the  same  inventor. 

Remarks. — ^All  these  sounders  have  the  inconvenience  of 
requiring  a  somewhat  powerful,  and  consequenUy  cumber- 
ous,  battery.  The  Trouvi  battery  is  the  hghtest,  but  the 
apparatus  worked  by  it  has  rather  a  limited  value.  At  the 
time  when  it  was  shown  by  experiment  that  the  telephone 
was  of  little  use  to  reproduce  speech  at  the  vanguard  of  an 
army,  it  was  found  that  under  the  influence  of  battery 
currents,  and  especially  of  the  high  tension  currents  of 
induction  coils,  this  apparatus  gave  sounds  of  great  in- 
tensity. When  a  current  is  sent  into  the  circuit  of  a 
telephone  the  magnetism  of  the  magnet  which  constitutes  it 
varies,  and  the  result  is  a  variation  in  the  action  of  this 
magnet  on  its  diaphragm  of  soft  iron.  Two  different 
sounds  are  then  he^,  one  when  the  current  is  established, 
the  other  when  it  ceases,  and  thus  long  emissions  can  be 
distinguished  from  short  ones,  as  in  the  Morse  sounder. 

In  order  to  produce  a  sound  of  greater  intensity,  serving 
to  warn  the  correspondent  that  the  transmission  is  about  to 
commence,  the  interrupted  current  of  a  Uttle  Buhmkorff 
coil  is  employed  ;  a  continuous  current  can  also  be  sent  into 
the  line,  the  interruptions  being  produced  by  the  plate  of 
the  telephone  itself,  oy  arranging  it  like  the  armature  of  a 
trembling  bell.     (Captain  Ferrodon's  alarm.) 

The  instruments  constructed  according  to  the  above 
principles  are  : — 

(C.)— Telephonic  Sounders  with  Battery. 

I. — The  Racagni-  Ouglielmini  System.* — These  inventors 
arrange  their  induction  coil  either  in  the  handle  of  one  of 
the  telephones,  which  also  contains  the  manipulator,  or  (m 
the  reversible  battery,  which  has  the  form  of  a  cartridge-boi. 
They  employ  an  electro-chemical  receiver  with  paper  band, 
which  seems  to  have  the  drawbacks  of  the  Morse  system 
without  possessing  its  advantages. 

II. — The  Mangenot  System  is  identical  in  principle  with 
the  preceding  one.  The  battery  is  also  in  tne  form  of  a 
cartridge-box,  and  contains  the  manipulator  and  the 
induction  coil.  The  inventor,  acknowledging  the  incon- 
venience of  his  battery,  which  is  never  hermetic,  and  which 
becomes  polarised,  proposes  to  substitute  for  it  a  Clarke 
machine,  weighing  2*»  500.  In  the  event  of  it  being  im- 
possible to  hear  sounds,  he  proposes  to  receive  by  the  sense 
of  touch,  bv  placing  the  lips  on  the  terminal  of  connection 
of  the  telephone.  It  will  be  remembered  that  a  very  sbTftl 
telegraph  operator  in  1870  received  a  message  in  this 
manner  across  a  cable  submerged  under  the  Seine  ;  but  this 
was  really  a  feat  which  would  require  no  common  degree  of 
skill  to  perform. 

Remarks. — All  these  instruments  have  the  drawbaA  of 
requiring  cumbrous  batteries,  which  the  slightest  accident 
would  render  useless,  and  which  require  great  care.  M. 
Mangenot  proposes  to  substitute  for  them  an  indoction 
macmne,  whicn  is  too  heavy  and  which  presents  the  great 
disadvantage  of  reouiring  a  man  to  turn  the  handle.  The 
solution  of  the  problem  must  evidently  be  sought  for  among 
the  following  instruments  :— 

(D.)— Telephonic  Sounders  without  Battebt. 
l.^Cohnel  JacoKs  TiUkal— The  complete  installation 
comprises  a  long-distance  telephone,  and  a  case  0"-  21  "  0* 

•  Electrical  Ezhibitioxi  of  1881,  Italian  section,  Ko.  1,605. 
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11x0"-  88,  weighing  from  five  to  seven  kilos.,  and  called  the 
TiUkdl.*  It  is  faroifilied  with  a  Morse  manipulator,  worked 
in  the  ordinary  manner  ;  by  means  of  a  little  handle  the 
manipulator  can  be  made  to  ring  so  as  to  call  the  corre- 
-fipondent. 

We  can  also  employ  for  this  purpose  the  trumpet  call 
with  which  lon^-distance  telephones  are  supplied,  whether 
conBtructed  by  Siemens  or  by  (Jower. 

The  advantages  of  the  t^l^kal  are,-  according  to  the 
inventor,  that  it  can  be  worked  without  battery  to  consider- 
able distances,  far  beyond  the  limit  at  which  the  voice  can 
be  heard  without  being  aflfected  by  the  telegraphic  trans- 
laisdons  of  neighbouring  wires  or  external  noises.  It 
requires  no  r^ulation  of  position  like  the  microphone,  and 
is  of  great  soUdity. 

We  have  in  vain  sought  for  information  on  the  principle 
of  this  apparatus  ;  its  inventor  preserves  absolute  silence  on 
this  subject. 

II. — The  MagmtO'Sounder. — It  seems  to  us  that  the 
fcdl^kal  was  still  very  heavy  and  very  bulky.  We  have 
therefore  sought  after  an  apparatus  wnich  should  offer  the 
same  advantages,  but  have  less  weight  and  less  bulk.    Fig.  1 


Fio.  1. 

represents  the  arrangement  at  which  we  have  arrived.  A 
plate  of  soft  iron,  p  p,  is  firmly  fixed  into  a  firame  of  copper, 
t^  c  c,  facing  the  poles  of  a  flat  horse-shoe  magnet,  t  t, 
fiimilar  to  those  of  the  (Jower  telephones  {see  fig.  2).    These 


Fio.  2. 

poles  are,  as  we  know,  placed  opposite  one  another,  and 
very  close  together  ;  on  each  of  them  is  screwed  a  little 
flq[uaze  of  soft  iron,  enveloi)ed  in  a  coil  of  very  fine  insulated 
wire.  This  wire  is  coiled  in  such  a  manner  that  the  current 
i  in  a  contrary  direction  in  the  two  coils. 
The  two  free  extremities  of  the  wire  are  soldered  on  to 
the  terminals,  b  b,  the  plate,  p  p,  has  a  projection,  »>.,  it 
bulges  out  in  the  centre  so  as  to  be  elastic  under  pressure 
like  metallic  castanets.  This  pressure  is  produced  by  a 
small  Morse  lever,  m  k,  supported  by  the  projection,  s,  of 

^  See    the   original  description  \yj  the  inyentor  in  La  Lumiere 
BU€iriqus^  3xd  vear.  No.  So. 


the  firame  of  copper,  ccc,  by  means  of  the  axle-screw,  a  ; 
V  is  a  regulating  screw  which  serves  to  limit  its  play,  and 
r,  an  opposing  spring. 

The  apparatus  thus  constructed  only  weighs  250  grammes 
more  than  the  magnet  which  forms  part  of  it,  or  750 
grammes  in  all.  It  can  be  contained  in  a  box,  12*^  5  x  9"-  x  5*-, 
only  the  button  of  the  manipulator,  and  the  two  terminal 
screws,  b  and  b',  being  left  out. 

In  order  to  use  it  the  terminal,  b',  is  connected  to  the 
line,  and  b  to  one  of  the  poles  of  a  Bell  telephone,  the 
other  pole  being  connected  to  earth,  as  is  shown  in  fig.  8. 


" — Gj — sr 


Fio.  3. 

When  used  in  active  service,  the  magnetic  sounder  is  sus- 
pended on  the  breast  by  a  strap,  and  the  hilt  of  a  sword 
stuck  into  slightly  damp  soil  forms  an  earth.  The 
operator  then  worlcs  with  his  right  hand  as  with  the  Morse 
manipulator,  and  applies  the  telephone  to  his  ear  with  his 
left  hand.  In  order  to  make  the  working  of  the  apparatus 
clearly  understood,  we  must  first  explain  that  of  an  ordinary 
telegraphic  sounder. 

In  tne  written  Morse  alphabet,  the  different  letters  are 
represented  by  combinations  of  dots  and  dashes.  The  tele- 
graphic receiver  reproduces  these  dots  and  dashes  on  a  slip 
of  paper  by  the  pressure,  more  or  less  prolonged,  of  the 
armature  of  an  electro-magnet,  which  is  lowered  every  time 
the  cuiTent  p^ses  through,  and  is  raised  by  means  of  a 
counteracting  spring.    In  this  ^stem  •—  represents  a. 

It  does  not  work  in  this  manner  when  the  signal  is  received 
by  the  ear.  The  movement  of  the  armature  is  limited  by 
two  stops,  when  it  falls  it  strikes  one  of  them  and  produces 
a  sound,  when  it  rises  it  strikes  the  other  and  produces 
another  sound.  We  can  therefore  note  the  duration  of  the 
time  it  is  lowered ;  if  very  short  the  two  different  sounds 
interfere  with  one  another.  Thus  a  is  represented  by 
(?)  •  ^  i^we  represent  by  #  and  x  respectively  the  sounds 
of  the  falling  and  rising  of  the  armature. 

In  the  magmh'Sounder  the  transmitting  mechanism  is 
identical  with  what  we  have  just  described.  When  the 
plate  is  brought  towards  or  drawn  away  from  the  coils  a 
ouiTcnt  is  produced  in.  them  arising  from  the  increase  or 
decrease  of  the  magnetic  action  on  this  plate  acting  as  an 
armature.  Currents  are  thus  sent  into  the  line  and  produce 
soands  in  the  receiving  telephone. 

The  apparatus  constructed  by  Richez  &  Cie.,  at  Brussels, 
has  fulfilled  all  our  expectations.  We  have  tried  it  on  a 
telephonic  line  and  were  able  to  correspond  freely.  We 
introduced  6,000  Siemens  units,  t.e.,  about  600  kilometres  of 
telegraphic  iron  wire  4  millimetres  in  diameter  into  the 
circuit  without  producing  any  appreciable  effect  on  the 
clearness  of  the  sounds  received  ;  we  had  no  further  resist- 
ances at  our  disposal,  but  everything  led  us  to  beheve  that 
experiments  made  on  long  lines  would  be  crowned  with 
success.  The  new  apparatus  can,  therefore,  be  substituted  for 
the  Morse  sounder  in  all  its  applications.  It  has  the  advan- 
tage of  being  very  light,  of  not  requiring  any  battery,  and  of 
bemg  extremely  sensitive.  Finally,  it  comprises  a  telephone 
which  can  be  used  in  the  ordinary  manner. 

The  above  description  of  the  magneto-sounder  for  field 
telegraphs  is  an  extract  from  the  Bevue  beige  d'Art,  de 
Sciences,  et  de  Technologie  Militaires,  septihne  annie  (1882), 
t(yme  II.,  and  is  written  by  Lieutenant  L.  Weissenbruch. 


Danger  from  Electric  Lighting. — ^We  are  informed 
that  an  inquest  is'to  be  held  on  the  victims  of  the  accident 
which  we  noticed  in  our  "  Notes  "  of  last  week  as  having 
recently  occurred  in  the  ffardens  of  the  Tuilleries  in  Paris. 
M.  C.  M.  Gariel  is  charged  with  the  technical  part  of  the 
inquiry,  and  Dr.  Bronardel  with  the  autopsy  of  both 
bodies. 
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COREESPONDENCE. 


TO  CORRESPONDENTS. 

No  notice  can  be  taken  of  anonymous  oommunicationfi.  Whatever 
is  mtended  for  ins^Hion  most  be  authenticated  by  the  name  and 
address  of  the  writer,  not  necessarily  for  publication^  but  as  a 
guarantee  of  good  faith. 

Correspondence  should  arrive  not  later  than  Tuesday  morning  if  it  is 
desired  to  appear  in  the  following  number. 


THE  PRINCIPLE  OF  CARBON  TELEPHONES. 

To  tlie  Editors  of  The  Electrical  Review. 

Sirs, — In  reference  to  the  principle  of  carbon  telephones 
I  have  made  the  following  experiment,  which,  1  think,  will 
interest  your  readers.  On  one  side  of  a  block  of  gas  carbon, 
155  mm.  long  and  abont  30  mm.  diameter,  I  bored  two  holes, 
7  mm.  deep  and  110  mm.  from  each  other.  They  were  then 
filled  with  mercury,  and  the  arrangement  placed  in  circuit 
with  a  battery  and  telephone  by  means  of  amalgamated  copper 
wires  dipping  into  them.  On  striking  the  block  with  a 
ruler  the  blows  were  loudly  heard  in  the  telephone.  The 
block  was  then  plac<wi  on  a  piano,  every  note  of  which  was 
distinctly  audible  ;  and  even  speech  was  faintly  heard. 
Yours  faithfully, 

F.  DE  WOLFFERS,  FILS. 
56,  Portland  Place,  Clapham,  S.W. 
August  Wth. 


THE    TELEPHONE. 
To  the  Editors  of  The  Electrical  Review. 

Sirs, — It  seems  evident  to  me  that  Mr.  S.  Thompson,  in 
his  reply  inserted  in  the  last  number  of  your  journal,  has 
not  kept  to  the  subject.  He  will  allow  me,  in  the  first 
place,  to  tell  him  that  I  have  for  several  years  been  well 
acquainted  with  the  effects  of  imperfect  contacts,  even 
between  metallic  substances,  and  have  studied  them  at 
various  times  since  the  year  1856.  I  sent  you  the  analysis 
of  these  researches,  which  you  were  good  enough  to  publish 
in  your  journal  for  the  10th  of  June  ;  and  it  is  b^use  I 
have  carefuUy  studied  these  effects  that  I  know  that  electrical 
variations,  resulting  from  a  more  or  less  close  adherence  of 
the  contacts,  are  more  limited  with  metallic  conductors  than 
>vith  imperfect  ones.  Therefore  when  I  say  that  Reis's 
receiver  with  needles  cannot  reproduce  speech  loudly,  I 
suppose  the  original  transmitter  of  Reis  to  be  used,  and  not 
any  improved  apparatus,  such  as  those  of  Hunnings  and 
Ader.  It  is  certain  that  with  good  transmitters  and  a 
powerful  battery  articulate  sounds  can  be  obtained  from  a 
similar  kind  of  receiver,  and  M.  Ader's  speaking  to  J^,  which 
I  have  described  in  the  two  last  editions  of  my  work  on  the 
telephone  {see  p.  380  of  the  fourth  edition,  and  p.  817  of 
the  third)  is  a  proof  of  this.  I  had  even  asserted  this  in  the 
year  1878,  at  the  time  of  my  discussion  with  Colonel  Navez, 
but  what  seems  to  me  difficult  to  believe,  is  that  this  effect 
can  be  obtained  with  the  metallic  contacts  employed  by  Reis. 
The  question  is  not  what  can  be  done  at  the  present  day, 
but  what  could  be  done  in  1863.  Besides,  experiment  has 
shown  M.  Ader  that  his  speaking  table  could  only  reproduce 
sounds  at  a  very  short  distance — from  one  room  to  another, 
for  instance. 

On  the  other  hand,  while  asserting  that  speech  can 
scarcely  be  reproduced  in  Reis's  needle  receiver  with  his 
metallic  contact  transmitter,  I  will  readily  admit  that  it  can 
be  effected  with  this  transmitter,  if  an  improved  Bell  receiver 
be  used,  and  if  the  receiver  alluded  to  by  Mr.  S.  Thompson, 
with  which  I  am  not  acquainted,  is  under  analogous  con- 
ditions, I  can  agree  with  him.  It  would,  however,  still  be 
very  extraordinary  that  such  an  important  discovery  should 
not  have  had  more  publicity,  and  that  our  attention  should 
have  been  called  to  it  from  America. 

As  to  the  principle  of  the  variability  of  the  intensity  of 
currents  with  imperfect  contacts  when  sifbmitted  to  various 
pressures,  Mr.  8.  Thompson  will  allow  me  to  tell  him  that 
in  the  year  1874  I  had  asserted  and  proved  that  the  actuat- 
ing cause  was  the  variation  in  the  closeness  of  the  adherence 
of  the  two  contacts,  and  this  hypothesis  has  been  maintained 
lately  by  Mr.  Thompson  himself,  and  also  demonstrated  in 


1879  by  Mr.  Barrett.  But  the  field  of  electrical  variations 
is  more  extended  with  bodies  of  moderate  conductivity,  u 
the  effects  are  then  due  to  several  causes :— first,  the  mopo 
or  less  close  adherence  of  the  contacts  ;  secondly,  the  amount 
of  surface  of  the  two  conductors  in  contact,  which  is 
equivalent  to  a  sectional  variation ;  thirdly,  the  degree  of 
subsidence  of  the  molecules  of  the  conductors  in  contact ; 
fourthly,  the  different  conditions  in  the  gaseous  medinm  in^ 
terposed  between  the  surfaces  of  contact,  and,  perhaps,  even 
the  various  conditions  of  a  disruptive  discharge  of  the  current, 
inappreciable  to  the  observer,  but  perhaps  prodocing  an 
effect  on  the  telephone.     Recently  experiments  on  theee 

Kints  have  been  undertaken  by  English  savanh,  and  I 
lieve  they  help  to  elucidate  this  question,  which  is  still 
obscure.  But  in  my  opinion  it  is  certain  that  all  these 
causes  manifest  themselves  simultaneously,  and  to  a  greater 
or  less  degree  according  to  the  nature  of  the  conductors, 
and  the  effects  are  more  or  less  forcible  according  to  whelier 
the  conductors  are  favourable  to  them  or  not ;  and  this  is 
why  carbon  transmitters,  or  those  constituted  of  metallic 
ores  or  ^glomerations  of  metallic  filings,  are  the  best  for 
telephonic  purposes. 

TH.  DU  MONCEL. 
Lebisey,  August  Sth^  1882. 


THE  POST  OFFICE  AND  THE  TELEPHONE. 
To  the  Editors  of  The  Elbctbioal  Review. 

Sirs, — The  public  have  read  with  extreme  gratification 
that  our  Liberal  Postmaster-General  has  relieved  the  tele- 
phone industry  of  the  one  diflSculty  which  attended  its 
extension,  by  promising  to  license  the  operations  of  all 
telephone  companies. 

Last  winter  I  addressed  a  crowded  meeting  in  the  Theatre 
of  the  Society  of  Arts,  under  the  presidentship  of  the  Right 
Honourable  fe.  P.  Bouverie,  on  the  subject  of  this  iudostry 
and  the  great  public  benefits  which  would  accrue  from  the 
wide  extension  of  telephone  exchanges  throughout  the  land, 
at  rates  of  subscription  which  would  bring  it  within  the 
reach  of  every  one  for  social  as  well  as  commercial  purposes,, 
and  still  return  a  handsome  profit  to  the  undertakers. 

In  noticing  the  slow  progress  the  use  of  the  telephone 
exchange  has  made  in  the  United  Kingdom,  in  companson 
with  other  countries,  I  showed  the  audience  how  the  con- 
struction, maintenance,  and  working  of  the  systems  shonld 
be  adapted  to  the  wants  and  prejudices  of  the  public  at 
large,  and  how  necessarv  it  was  to  commence  operations,  so 
as  to  avoid  the  natural  dislike  of  the  community  to  the  nn- 
sightliness  and  inconvenience  of  the  ordinary  poles  and  wir« 
of  our  telegraphs,  and,  that  the  true  way  to  overcome  these 
obstacles  was  to  enlist  the  public  of  each  locality  in  the 
establishment  of  telephony  for  the  use  and  convenience  of 
the  majority. 

The  application  of  this  simple  and  naturally  cheap  help  to 
the  daily  transactions  of  life  is  an  infinitely  easier  matter 
than  that  of  electric  lighting,  and  yet  we  see  the  public 
investing  deeply  in  those  industries  and  almost  neglecting 
the  telephone  industry  altogether. 

It  can  be  easily  shown  that  the  establishment  of  a  tele- 
phone exchange  of  one  hundred  subscribers,  within  a  square 
mile,  and  costing  each  subscriber  not  more  than  6d.  a  day, 
will  safely  pay  an  interest  of  more  than  15  per  cent,  to  the 
capitalist,  after  providing  65  per  cent,  for  working,  main- 
tenance, and  renewal  expenses,  and  that  every  farther 
extension  in  the  same  area  will  largely  increase  that  retnrn. 

It  is  to  be  reaped  in  any  part  of  the  kingdom  in  '^^hidi 
100  persons,  able  and  willing  to  subscribe  6d.  a  day  for 
the  convenience,  can  be  found  within  a  square  mile.  All 
experience  in  other  countries  shows  that  once  introduced  it 
spreads  rapidly,  and  once  established,  it  becomes  a  neocasity, 
like  water,  light,  &c. 

The  money  value  of  the  saving  in  labour  to  the  com- 
munity is  iar  in  excess  in  proportion  to  the  value  of  the 
plant,  in  comparison  with  the  saving  arising  for  like  reason* 
out  of  the  use  of  the  State  telegraphs,  because  the  average 
traffic  is  far  more  and  the  cost  of  manipulators  is  sabred,  a» 
the  public  speaks  its  own  messages.  ^ 

.    A  bill  somewhat  on  the  same  lines  as  that  ^forelec^^^ 

lighting    would    smooth  any  difficulties    whi ,ch  ^  ^ 

encountered  in  the  extension  of  the  te?ephor  i,$fe  systems,  «* 
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by  cheapening  the  first  cost  to  the  companies  undertaking 
the  work,  woald  also  cheapen  the  service  to  the  public. 
Bills  of  this  kind  have  generally  to  be  promoted  by  indus- 
tries. The  public  cannot  do  better  than  support  by  their 
adhesion  the  companies  which  now  appear  to  be  springing 
up,  with  the  object  of  extending  true,  cheap  telephony. 
The  ultimate  reward  to  good  work  and  good  management 
is  80  secure,  if  the  comnanies  are  establish^  and  worked  on 
sound  financial  principles,  that  there  is  no  industry  which 
can  ofTer  fewer  risks  to  the  investor. 

The  objection  to  the  public  use  of  the  fandamental  prin- 
ciple' of  the  invention,  raised  by  the  owners  of  patents,  can 
never  stand  before  the  fair  test  of  a  scientific  investigation. 

All  monopolies  must  fall  immediately  the  public  becomes 
aware  that  they  are  standing  in  the  way  of  a  great  social 
necessity.  C.  E.  WEBBER, 

President  Society  Telegraph  Engineers 
and  of  Electricians. 
August  11  Ih,  1882. 

IMPROVEMENTS     IN     AOOUMULATOES. 
To  the  Editors  ^Thb  Elbctbical  Review. 

Deab  Sirs, — In  the  number  of  your  interesting  Review 
for  July  29th  you  have  described  some  experiments  made 
with  modified  Faure  c^ccumulators,  the  results  of  which  have 
been  published  in  the  Annates  de  VElectricite. 

In  rq)roducing  the  general  results  alone,  you  accompany 
them  wich  goiyded  remarks  based  on  an  inexact  and  incom- 
plete underatanding  of  acquired  fects,  which  I  can  only 
ez^ain  b^  a  bad  translation. 

You  will  allow  me  therefore,  I  trust,  for  the  edification  of 
your  readers,  to  put  the  matter  in  its  true  light. 

The  following,  to  hegin  with,  are  the  results  of  two  pub- 
lished experiments. 

A.  An  accumulator  containing  3*145  kilogrammes  of 
mmum  and  4  kilogrammes  of  lead  was  taken. 

Doling  16  m.  a  ciirrent  of  10  amp.,  that  is    2*5    amp.  hrs. 

„thonext  2hr8.  „  9§  „  „      19-  „ 

„         „        8  hrs.  15  m.  „  9     „  „      74-25         „ 

f*         It  15  m.  ,,  6     ,,  ,,        1*50 


lOhrs.  45m.  Total 97*25 

Or  a  current  of  9  amperes  during  10  hours. 

In  explaining  the  formula  Tr  =  —  we  have 


2-15  X  9 


=  1*935  kilogrammfetres  per  second,  from 


Tr  = 

10 

which  1-985  k  36,000  =  69,660  kilogramm^tres,  which 
makes  22,149  kilogramm^tres  per  kilogramme  of  active 
matter  (3*145  k.  of  minium). 

B.  An  accumulator  containing  8*100  k.  of  minium  and 
8*800  k.  of  lead  was  taken. 


Duiing  6h.  30m., 
„  next  9  h.  30  m. 
„    „  45m. 

,,    „  15  m. 

,,     „  45  m. 

,,    „  .  15m. 

„    ,,  30m. 


a  current  of  13*33  amp.,  that  la  86*64  amp. 

„          13-  „  „       123-50 

!•>.  ft. 

11-  n  ,,  2*75 

„          10*  „  „  7-50 

♦I            9*  ,,  ,,  2*25 

»l                **'  »>  if  4* 


h. 


19  h.  10  m.* 


Total  ... 


...  235-64 


Or  a  current  of  13  amperes  during  nineteen  hours. 
We  have  by  the  following  formula  : — 


Tr  = 


2-15  X  13 


10 


2*795  kilogrammetres  per  second. 


from  which  2*795  x  68,400  =  191*178  kilogrammetres,  or 
11,371  kilogrammetres  per  kilogramme  of  minium  and  of 
leaid,  or  23,600  kilogrammetres  per  kilogramme  of  active 
matter  (8*100  k.  of  minium). 

Such  are  the  figures. 

I  will  add  that  the  measures  of  the  intensity  of  the  current 
were  taken  every  15  minutes  by  the  help  of  a  Marcel  Deprez 
galvanometer. 

You  say  that  in  the  preceding  calculations  no  account  is 
taken  of  the  weights  of  the  liquid  nor  of  the  holder,  and  you 
leave  it  to  be  believed  that  I  compare  figures  thus  obtained 
with  those  given  by  other  experiments  calculated  on  the 

*  Our  CoirespondenVs  figures  only  make  18|  hours. 


total  weights  of  the  apparatus,  that  is,  4,000  kilogrammetres 
per  kilogramme  of  the  accumulator.  Now  I  have  explained 
that  the  results  of  the  experiments  of  Sir  William  Thomson 
show  that  5,000  kilofframmitres  per  kilogramme  of  lead  and 
of  plumbic  matter  can  be  stored. 

This  figure  of  5,000  kilo^mm^tres  is  not  an  exaggeration, 
it  is  even  below  the  truth  if  you  accept  the  publisted  results 
of  Sir  William  Thomson  in  the  Times  of  June  9th,  1881. 
Sir  William  Thomson  states  in  efibct  that  he  had  obtained 
from  an  accumulator  weighing  8*500  k.  a  quantity  of  work 
equal  to  260,000  foot  pounds,  or  35,900  kilogrammetres.  I 
have  tried  an  apparatus  of  the  same  pattern  and  of  the  same 
formation,  containing  5*700  k.  of  plumbic  matter,  that  is  to 
say,  of  lead  forming  the  supporting  plates,  and  the  minium  ; 
the  weight  of  this  last  was  about  3*500  k.  after  its  transfor- 
mation into  spongy  lead  on  one  of  the  plates  and  peroxyde  of 
lead  on  the  other,  this  constitutes  the  active  matter. 

From  these  figures  it  results  that  Sir  William  Thomson 
has  extracted  6,300  kilogrammetres  per  kilogramme  from 
the  plumbic  matter,  or  10,250  kilogrammetres  per  kilo- 
gramme  of  active  matter ^  or  4,220  kilogrammetres  per  kilo- 
gramme of  dead  weight. 

This  method  of  giving  the  results  oflfers  the  advantage 
of  showing  that  some  progress  has  resulted  other  than  in  the 
capacity  of  storage  of  active  matter,  in  seeking  to  diminish 
dead  weight. 

Sir  WSliam  Thomson  does  not  give  any  details  of  his 
experiments,  which  must  be  accepted  with  a  certain  amount 
of  reserve.  Up  to  the  present  his  figures  have  not  been 
contested ;  interpreted  as  I  take  them  they  will  certainly 
make  those  which  result  from  my  experiments  appear  to  you 
less  fantastic. 

Further  still,  you  make  me  say  that  *'the  discharge 
operates  with  a  constant  electromotive  force  of  2*15  volts," 
which  is  not  exactly  the  case.  You  add,  "  The  intensity  of 
the  current  through  an  unknown  resistance  at  the  com» 
mencement  of  the  discharge  is  13*33  amperes,  whilst  it  is  no 
more  than  8  amperes  at  the  conclusion*'  What  is  not  quite 
correct  is  your  way  of  making  me  say  that  the  electromotive 
force  2'  15  volts  is  constant,  x  ou  have  made  me  to  say,  with  as 
much  truth,  that  the  intensity  of  the  current  was  constant^ 
and  that  the  action  of  the  pesanteur  at  Paris  is  equal  to  10. 
The  truth  is  that  I  have  simply  sought  to  approximate  the 
mean  figures,  which  is  not  exactly  the  same  thing.  It  is 
true,  however,  that  the  current  varied  from  13*33  to 
8  amperes ;  but  the  duration  of  the  discharge  having  been 
19  hours  10  minutes,  and  the  intensity  of  the  current 
having  taken  only  3  hours  to  fall  from  18  to  8  amperes,  by 
neglecting  this  quantity  and  keeping  2*15  as  the  electro- 
motive force  for  the  remainder,  the  amount  of  energy  stored 
is  still  more  than  20,300  kilogrammetres  per  kilogramme  of 
active  matter. 

In  order  to  measure  the  electromotive  force  I  had  only 
at  my  disposal  a  fine  wire  Marcel  Deprez  galvanometer, 
which  was  insufficient  for  exact  measurements ;  I  was  obliged, 
therefore,  to  have  recourse  to  the  figures  resulting  from 
previous  experiments.  Now,  I  read  in  the  same  number  of 
the  Annates  de  t' ElectridUy  in  the  column  next  to  those 
where  are  the  figures  under  discussion,  that  the  constant 
relative  electromotive  force  of  the  Faure  battery  is  2*15 
volts  for  the  6*50  k.  size.  The  value  is  that  of  M.  E. 
Eeynier. 

In  the  number  for  May,  1881,  of  L* Elect ricien,  page  75, 
M.  Niaudet  says  that  the  result  of  careful  measurements  of 
the  electromotive  force  of  the  Faure  accumulator  shows  the 
value  to  be  2*25  volts  ;  and  he  gives  figures  for  evaluating 
the  work  in  kilogrammetres  by  the  formula — 


Tr 


EI 

g 


M.  G.  Plattt6,  in  his  "Recherches  sur  TElectricit^," 
page  75,  says  that  when  a  single  secondary  Plants  couple, 
well  formed,  is  worked  with,  the  greater  part  of  the  numbers 
found  for  the  electromotive  force  are  between  1*45  and  1*50, 
the  Bunsen  being  taken  as  the  unit.  Now,  as  the  electro- 
motive force  of  a  Bunsen  is  between  1*89  and  1*96  volts — 
(Niaudet  gives  1*734) — therefore  if  we  take  the  value  of 
the  Plante  to  be  1*45  of  the  Bunsen,  and  the  latter  to  be 
1*80  volts,  then  this  gives  2*61  volts  as  the  electromotive 
force  of  the  Plants  (2*51  according  to  M.  Niaudet). 

In  the  same  number  of  the  EiiEcrniCAL  Revibw  for  29th 
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July,  page  64,  there  is  an  article  extracted  from  Nature, 
and  entitled  "The  Chemistry  of  the  Plants  and  Faure  Cell," 
in  which  it  is  stated  that  the  initial  electromotive  force  of  a 
battery  freshly  charged  varies  from  2*21  to  2-31  volts,  the 
mean  valne  being  token  as  2*25  ;  but  after  thirty  minutes' 
rest,  or  of  discharge  it  becomes  reduced  to  2  volte.  This 
fall  is  attributed  to  the  liberation  of  the  gas  accumulated  on 
the  electrodes.  In  another  experiment  the  electromotive 
force  fell  from  2*25  to  1*92  in  forty-five  minutes,  and  re- 
covered to  1*96  after  thirty  minutes*  rest,  and  to  1-98  after 
eight  hours'  rest,  but  the  mtemal  resistance  was  in  this  case 
"58  ohms.  Is  this  resistance  that  of  the  whole  battery  or  of 
a  single  element  ?  In  this  last  case  it  is  important  to  know 
in  what  condition  was  the  element  in  question,  since  the 
resistance  of  the  accumulator  in  good  condition  has  been 
found  to  vary  from  -006  to  '04:0  ohms  during  the  discharge. 

Finally,  the  experiments  of  MM.  Allard,  Le  Blanc, 
Joubert,  Potier,  and  Tresca,  have  proved  a  diminution  of 
electromotive  force  from  2'165  to  2*057  volts,  whilst  the 
current  falls  from  16'87  to  11-49  amperes.  In  these  experi- 
ments  a  sufficient  time  elapses  between  the  end  of  the  charge 
and  the  commencement  of  the  discharge. 

In  these  figures  it  appears  to  follow  that  the  constants  of 
the  Faure  battery  are  not  the  same  for  all  the  elements,  and 
that  they  differ  according  to  the  state  of  each.  Well,  do 
you  not  think  that  it  is  possible  to  make  these  constants 
much  more  uniform  by  regulating  the  chemical  reactions 
and  to  increase  the  storage  capacity  by  facilitating  and 
rendering  these  reactions  more  comjjlete  ? 

Why  cannot  the  accumulators  be  improved  as  regai-ds  the 
minium  ?  Is  it  extraordinary  to  expect  to  see  double  the 
power  in  the  active  material  in  these  elements  ?  M.  Faure 
has  written  somewhere  that  it  is  scarcely  possible  to  obtain 
the  tenth  part  of  what  the  minium  can  give ;  there  is 
still,  therefore,  some  margin,  and  since  the  accumulator  is 
perfectible,  why  cannot  it  be  perfected  like  the  steam- 
engine,  for  example  ?  The  consumption  of  fuel  in  the  latter 
has  been  reduced  from  8  or  10  kilogranmies  per  horse-power 
per  hour  down  to  less  than  1  kilogramme.  If,  now,  you 
Avish  to  be  astonished  by  the  reality  of  the  progress  already 
accomplished  in  the  construction  of  the  Faure  battery,  then, 
according  to  ordinary  principles,  before  the  application  of 
the  active  matter  on  the  plates,  simply  intimately  mix  with 
it  a  very  porous  and  finely  divided  substance,  and  you  will 
certainly  oe  less  incredulous  when  you  see  it  work. 

I  venture  to  hope  that  you  wiU  not  find  this  letter,  foreign 
to  all  industrial  speculation,  too  long  to  be  inserted  in  your 
next  number. 

I  am,  dear  Sirs,  yours  faithfully, 

C.   BLANCHART. 


THE  CITY  AND  GUILDS  OF  LONDON  INSTITUTE 

TECHNOLOGICAL  EXAMINATIONS,  1882. 

To  the  Editors  of  The  Electkical  Review. 

Sirs, — Your  readers  are,  no  doubt,  much  indebted  to 
your  correspondent,  "Fareham,"  for  having,  in  a  recent 
issue  of  your  paper,  brought  under  their  notice  the  decisions 
of  the  examiners  in  the  electrical  subjects  of  these  examina- 
tions. But  while  they  will  also  certainly  join  with  him  in 
acknowledging  the  desirability  of  having  theoretical  excel- 
lency supported  by  practical  ability,  I  am  confident  they 
will  lend  no  approval  to  his  eminently  Quixotic  tilt  against 
the  scope  of  the  work  of  this  useful  organisation. "  The 
machinery  and  work  of  the  City  and  Guilds  of  London 
Institute  are  subject  to  the  two  considerations  which  rule 
as  regards  material  appliances,  viz.,  practicability  in  the 
first  place,  and  then  financial  economy.  Let  "  Fareham " 
rive  a  little  careful  thought  to  the  matter^  as  others  have 
done,  and  he  will  find  that  the  elaboration  and  consequent 
expense  required  to  conduct  these  examinations  on  the  lines 
laid  down  by  him  would  altogether  fail  to  yield  a  commen- 
surate advantage. 

But,  after  dl,  it  maybe  that  "Fareham"  is  afflicting 

himself  with  needless  concern.    I  may  be  mistaken,  but  I 

understand  those  only  are  eligible  for  examination  in  any 

^'ndustry  who  are  practically  engaged  in  that  special  industry. 

teover,  the  examiner  in  telegraphy  has  said  in  effect  (I 

B  from  recollection,)  that  he  had  no  difficulty  in  esti- 

■;  from  the  papers  the  extent  of  the  respective  students* 


Eractical  acquaintance  with  the  subject.  And  in  all  likeli- 
ood  the  same  will  hold  with  the  other  examiners. 
In  support  of  his  somewhat  vehemently  expressed  dictnm 
that  paper  examinations  are  utterly  useless,  "Fareham" 
instances  a  circumstance,  but  the  inexactness  of  the  narrated 
details  makes  impossible  the  formation  of  any  opinion  from 
them.  A  is  a  telegraph  testing  clerk,  we  are  told ;  B,  a 
young  operator.  Five  years  ago  A  obtained  in  magnetism 
and  electricity  a  "first-class  certificate" — ^whether  de- 
mentary,  or  advanced,  or  honours,  "  Fareham  *'  leaves  to 
speculating  theorists  to  discover.  However,  A  devotes  the 
greater  portion  of  his  time  during  the  five  years  following 
to  the  study  of  technical  telegraphy,  and  in  so  doing  mnst, 
your  readers  will  presume,  pay  close  and  enthusiastic  regard 
to  the  results  of  invention  and  research  chronicled  periodi- 
cally in  the  scientific  press  throughout  that  period.  Yet 
"  Fareham  "  asserts  of  tnis  devoted  student,  who  is  taken  to 
be  typical  of  practical  men,  that  being  so  destitute  of  abilitj 
to  express  himself  upon  paper,  in  a  recent  technolodcal 
examination  in  telegraphy,  he  is  signally  out-distanoed  by 
B,  who  has  attended  some  class  for  only  six  months.  The 
statements  in  the  previous  sentence  are  remarkably  strange, 
in  fact,  scarcely  credible,  and  since  "Fareham*'  has  bmlt 
his  entire  argument  upon  this  case,  possibly  he  will  not 
object  to  make  a  second  and  exhaustive  inquiry  into  the 
facts,  and  communicate  the  result  to  your  paper.  Accord- 
ing to  "  Fareham,"  B  obtains  an  honours  place,  a  position 
understood  to  be  attainable  only  by  those  who  have  at 
least  some  knowledge  of  dynamics,  chemistry,  and  mathe> 
matics,  in  addition  to  a  creditable  acquaintance  with 
electrical  phenomena  and  laws,  and  with  practical  tde- 
graphy. 

As  regards  A's  discomfiture,  many  will  in  the  meantime, 
like  myself,  draw  the  inference  that  his  capacity  and  his 
industry  are  alike  microscopic,  and  that  as  for  the  practical 
testing  duties  devolving  upon  him  they  are  likely  to  be  of 
an  exceedingly  conmion  ana  simple  order. 

A.  C.  S. 
College  of  Science  and  Arts, 

Glasgow,  August  14/A,  1882. 


THE   TBLEPHONB. 


To  the  Editors  of  The  Eleoteical  Review. 

Sirs, — ^The  suggestion  made  by  your  correspondent, 
"  Justice,"  that  "  the  too  easily  gulled  British  pubhc  should 
consult  scientific  publications  instead  of  financial  newspapers 
when  it  is  asked  to  subscribe  to  schemes  which  embrace  the 
development  of  scientific  inventions,"  seems  to  be  good 
common-sense  advice,  and,  for  the  benefit  of  the  too  oft  sdf- 
deluded  public,  I  send  you  a  few  remarks  and  official  statistics 
in  regfffd  to  the  numerous  British  patents  for  telephones  and 
transnutters. 

The  first  British  patent  for  a  speaking  telephone  was  that 
issued  to  A.  G.  Bell,  No.  4765,  December  9,  1876,  which, 
however,  was  greatly  modified  by  a  disclaimer  on  Febroaiy 
13,  1878. 

This  patent  has  undergone  critical  examination  in  two 
courts,  viz.,  at  Edinburgh  before  Lord  M'Laren  in  Febmaiy 
last,  and  at  London  before  Mr.  Justice  Fry  in  May  last 
To  those  two  decisions  we  are  indebted  for  a  clear  and 
concise  judicial  description  of  Bell's  patent,  based  upon  the 
evidence  given  by  the  most  eminent  electricians  in  Great 
Britain.  This  decision  is  of  the  highest  importance  to 
investors  in  telephone  property,  whether  it  be  in  tdephoM 
companies  or  in  telephone  patents,  because  it  is  so  clear  and 
simple  that  any  one  possessed  of  conmion  sense  can  judge 
for  himself  as  to  what  constitutes  Bell's  patent  and  what 
constitutes  an  infringement  of  Bell's  patent. 

Bell's  original  patent  contained  eighteen  claims,  the  di^ 
claimer  reduced  them  to  eight ;  of  these,  the  6th,  7th,  and 
8th,  contain  the  soul  of  the  patent,  which  is  the  same 
in  those  three  claims. 

The  6th  claim  is,  "The  combination  in  the  manner 
described  in  the  fourth  and  fifth  plans,  but  subject  always  to 
the  disclaiming  notes,  of  an  electro-magnet,  with  a  plate  o> 
iron  or  steel  or  other  material  capable  of  inductive  action^ 
which  can  be  thrown  into  vibration  by  the  movement  of 
surrounding  air,  or  by  the  attraction  of  a  magnet" 
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In  the  salt  of  the  United  Telephone  Company  against 
Harrison,  Cox-Walker,  the  latter  set  up  for  defence  the 
prior  publication  of  a  description  of  Reis's  instrument  of 
1862.  In  the  Reis  instrument  there  was,  "facing  the  poles 
of  the  electro-magnet,  an  armature  attached  to  a  broad,  thin, 
but  light  plate." 

As  Beirs  claim  was  for  a  plate  of  anj  material  capable  of 
inductive  action  in  combination  with  an  electro-magnet,  the 
eminent  counsel  for  the  United  Telephone  Company  (Mr. 
Aston,  Q.C.,)  said,  **  The  whole  case  turned  on  the  question 
of  whether  or  not  there  was  a  publication  of  a  receiver 
having  a  plate  armature  prior  to  December,  1876."  He 
contended  that  the  broad,  thin,  light  plate  of  Reis,  which 
counsel  called  a  "  bar "  or  "  tongue,"  "  was  in  no  sense  a 

Elate  armature  ;  and  as  the  plate  armature  was  essential  in 
iell,  and  the  *bar'  used  in  Reis  was  in  no  sense  a  plate 
armature,  and  therefore  no  anticipation  of  Bell's." 

The  plate  armature  in  Bell's  is  described  by  Sir  WiUiam 
Thomson  as  an  iron  or  steel  disc  fixed  all  around  its  edges. 
Mr.  Aston  insisted  "  particularly  in  the  fundamental  dis- 
tinction between  the  '  bar '  in  Reis  and  the  plate  armature 
in  the  BeU." 

Mr.  Justice  Fry  describes  the  plate  armature  of  Bell  as 
"  a  metal  disc  resting,  as  regards  its  circumference,  on  the 
wooden  case ;"  and  he  further  says  that  "  the  armature  in 
Reis  was  not  a  disc  at  all,  it  was  not  a  plate  at  all,  but  it 
was  a  beam  or  solid  bar  ;"  and  he  decided  that  the  "  Reis 
receiver  was  not  in  anticipation  of  Bell's  receiver." 

It  is,  then,  clearly  established  that  in  a  telephone  receiver 
the  use  of  a  disc  of  a  material  capable  of  inductive  action 
fixed  all  around  its  edges  is  secured  to  Bell ;  and  it  is 
further  established  that  a  "  tongue  "  or  "  bar,"  as  in  the 
Reis  instrument,  is  outside  of  Bell's  patent. 

I  submit  two  complete  lists  of  British  patents  for  tele- 
phone receivers.  The  first  contains  those  patents  in  which 
a  disc  capable  of  inductive  action  is  used  in  combination 
with  a  magnet  or  electro-magnet.  The  second  list  contains 
those  in  which  there  is  not  used  a  disc  capable  of  inductive 
action.    Let  inventors  judge  for  themselves. 

List  of  British  patents  for  telephone  receivers  in  which  a 
disc  capable  of  inouctive  action  is  used  in  combination  with 
a  magnet : — 

1876. 


THE  ELECTRIC  LIGHTINa  BILL. 


No,  Date,  Inventor. 

4,765  December  9th  . .     . .  A.  G.  BeU 

February  13th,  1878   A.  G.  Bell    . . 

1877. 

2,809  July  30th T.  A.  Edison 

February  10th,  1880    T.  A.  Edison 


Bcmarks. 
..  Disclaimer 


4,685 
4,847 
4,934 


611 
617 
1,779 
1,882 
1,917 
2,396 
2,627 
3,892 
3,960 
4,210 


June  13th,  1881       . .  T.  A.  Edison 
November  29th,  1882  T.  A.  Edison 
December  10th        . .  Siemens 
December  20th        . .  C.  A.  M'Evoy 
December  29th        ..  C.W.Harrison 


Ist  Disclaimer,  disc 

*       abandoned 
2nd  Disclaimer 
3rd  Disclaimer 


February  14th. 
February  14th . 
May  2nd  ..     . 
May  10th  . .     . 
May2Srd;..      . 
June  16th.. 
June  25th . . 
October  3rd 
October  8th 
October  22nd   , 


315  January  25th 
394  January  30th 
1,476  AprUl6th 


1878. 

A.  G.Bell 

G.  B.  Richmond 

G.  M.  Phelps 

E.  Qraj 

G.  8.  Hickley 

T.  A.  Edison 

Dr.  W.  Siemens 

Gowear  &  Roosevelt 

L.  v.  Mandroux 

G.  M.  Phelps 

1879. 

Gower  &  Roosevelt 
Gower  &  Roosevelt 
A.  B.  Roxburgh 


Telephones  without  a  disc  capable  of  inductive  action  : — 

Ko.  Date.  Inventor.  Remarks. 

2,262  June  Ist,  1878        . .  W.  H.  Preeoe 
3,004  September  27th,  1878  E.  Gray 

If  the  above  be  acceptable  I  shall  continue  the  report  of 
patents  of  telephone  receivers  for  1880-81,  and  for  trans- 
mitters from  Bell's  of  1876. 

Yours,  &c., 

COMMON  SENSE. 

[We  shall  be  glad  to  publish  the  further  communication 
promised  by  our  correspondent. — Eds.  Elec.  Rev.] 


House  of  Comhons,  Monday,  August  lith. 
On  the  motion  to  consider  the  Houae  of  Lords*  amendments  to  the 
Electric  Lighting  BiU, 

Sir  John  Jenkms  protested  against  the  amendment  extending  from 
15  to  21  years  the  duration  of  a  licence  before  a  local  authority  could 
oompnlsorily  acquire  an  installation  without  compensation  for  retro- 
spective or  prospective  profits. 

Mr.  Dillwyn  thought  21  years  a  very  long  period,  and  hoped  the 
President  of  the  Board  of  Trade  would  adhere  to  the  compromise  he 
had  introduced  into  the  Bill. 

Mr.  Chamberlain  said  the  hon.  member  for  Swansea  was  correct  in 
his  statement  of  the  circumstances  under  which  the  compromise  of 
15' years  was  arrived  at.  When  he  recommended  15  years  to  the 
Select  Committee,  and  when  the  question  was  last  discussed  in  the 
House,  he  was  of  opinion  that  that  compromise  was  a  fair  one,  but 
since  then  further  information  had  been  put  before  him  which  had 
made  a  difference  in  his  opinion,  and  which  he  thought  might  perhaps 
also  alter  the  opinion  of  his  hon.  friend.  When  the  matter  was  dis- 
cussed before  the  select  committee  it  was  certainly  believed  by  that 
committee  that  in  the  present  experimental  stoge  of  electric  lighting 
there  would  be  no  great  expenditure  of  capital,  and  that  if  it  was 
intended  to  make  an  experiment  by  lighting  a  few  houses,  a  street, 
or  some  small  district,  a  monopoly  of  15  years  would  be  quite  sufficient 
to  remunerate  the  promoters  for  their  outlay.  But  alreadv,  in  the 
short  time  during  which  the  matter  had  been  under  consideration, 
very  great  advancement  had  been  made  in  electric  lighting,  and  now 
it  seemed  probable  that  large  instalments  would  in  some  cases  be 
made,  involving  an  outlay  of  hundreds  of  thousands  of  pounds, 
and  it  did  not  seem  to  him  that  14  or  15  years  would  in  all 
cases  be  long  enough  to  justify  a  g^reat  outlay  of  capital.  If 
companies  were  restricted  to  the  shorter  period  they  would  not  be 
inclined  to  invest  their  capita],  and  so  that  development  would  not  be 
given  to  electric  lighting  whic^  was  so  desirable.  For  these  reasons 
he  had  been  willing  to  reconsider  his  first  opinion.  An  amendment 
had  been  proposed  in  the  other  House  sugg^ting  that  the  period 
during  which  companies  should  be  empowered  to  supply  electric  light 
before  being  subject  to  be  bought  up  under  the  purchase  clause 
should  be  extended  to  21  years.  He  nad  objected  to  that  because 
it  would  involve  the  granting  of  21  years  in  the  case  of  smaU  in- 
staUations  as  well  as  large  ones,  and  so  he  had  secured  an  amend- 
ment to  that  amendment;  and  in  the  BiU  now  came  before  them 
the  period  was  a  maximum  of  21  years,  giving  the  local  authorities, 
in  all  oases  where  applications  were  made  to  them  for  permission  to 
experiment,  the  power  of  coming  to  an  agreement  with  the  applicants 
whereby  a  shorter  term  might  be  consented  to.  Under  these  cir- 
cumstances he  hoped  no  g^evance  would  result ;  and  he  believed  the 
clause  would  be  found  to  work  satisfactorily,  and  at  the  same  time 
prevent  a  monopoly  being  set  up  which  would  be  dangerous  to  public 
mterests. 

Sir  John  Lubbock  said  the  power  which  the  local  authorities  would 
have  of  purchasing  an  installation  was  a  very  different  thing  from  a 
monopoly.  When  the  term  had  been  fixed  at  15  years,  the  chiur- 
men  of  the  Edison  and  the  Swan  companies  protested  against  it, 
saying  they  were  not  satisfied.  Ho  agreed  witn  the  ri^ht  non.  gen- 
tleman, that  in  a  case  where  a  quarter  or  half  a  milhon  of  money 
came  to  be  invested,  and  the  company  was  liable  to  be  bought  up  in 
1 5  years,  the  term  was  too  short  and  should  be  extended.  No  doubt 
the  hon.  member  for  Swansea  was  right  in  saying  that  the  electric 
lighting  was  stiU  in  an  experimental  stage,  but  the  fact  that  it  oould 
be  carried  on  sucoessf ullv  and  irenerally  had  been  established  by  the 
experience  attained  at  Holbom  Viaduct  and  other  places ;  and  the  only 
question  now  to  be  decided  was.  Which  was  the  best  system  f  He 
hoped  the  House  would  agree  to  the  amendment. 

The  amendments  suggested  by  the  House  of  Lords  were  then 
agreed  to.     Among  them  were  the  f oUowing : — 

In  p.  2,  I.  29,  alter  "  given,"  insert  as  a  new  sub-section ; — "A 
licence  may,  subject  to  the  provisions  of  this  Act,  be  granted  to 
a  local  authority,  authorising  them  to  supply  electricity  within  any 
area,  although  the  same,  or  some  pivrt  thereof,  may  not  be  included 
within  their  own  district." 

In  p.  3, 1.  17,  after  "provisions,"  insert  as  a  new  sub-section : — 
**  No  provisional  order  shaU  authorise  the  supplv  of  any  electricity  by 
any  undertakers  within  the  district  of  any  local  authority  (not  being 
themselves  the  undertakers)  unless  notice  that  such  provisional  order 
has  been,  or  is  intended  to  be,  applied  for  has  been  given  to  such  local 
authority,  in  such  manner  as  tne  Board  of  Trade  may  direct  or 
approve,  on  or  before  the  1st  day  of  July  in  the  year  in  which  such 
application  is  made ;  provided  that,  in  the  case  of  any  application 
made  during  the  present  year,  such  notice  shall  bo  deemed  to  have 
been  given  in  due  time  if  the  same  is  given  within  one  month  after 
the  passing  of  this  Act." 


Electric  Light  in  the  Edgware  Road. — An  installation 
of  50  incandescent  lamps  on  the  Swan  system  has  jost 
been  completed  for  lighting  the  premises  of  Mr.  Bouron, 
provision  merchant,  at  279,  Edgware  Road.  The  lights, 
which  are  in  nse  every  evening,  are  a  great  success  and 
are  worked  by  a  small  gas-engine  on  the  premises.  A  great 
saving  is  expected  in  the  quantity  of  provisions  usually 
spoiled  owing  to  the  absence  of  heat  in  using  these  lights, 
the  shop  therefore  being  kept  cool.  The  work  has  been 
carried  out  by  Messrs.  Edmundson  &  Co.,  of  19,  Great 
George  Street,  Westminster,  agents  for  the  Swan  system, 
who  are  engaged  also  in  some  much  larger  installations. 
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NOTES. 


Errata. — In  the  article  on  the  hghting  of  the  Comptoir 
d'Escompte  in  onr  last  issue,  for  "  Corrozer "  read 
"  Corroyer"  ;  for  "  each  cubic  metre  *'  of  solution  read  "for 
two  cubic  metres " ;  and  for  "  ten  carbons  of  ten  milli- 
metres "  read  "  with  carbons  of  ten  millimetres," 


A  Pocket  Photometer. — This  little  instrument,  which 
will  doubtless  be  of  service  to  all  who  are  engaged  in  electric 
or  other  kinds  of  lighting,  has  been  devised  by  Mr,  Robert 
Sabine  for  the  purpose  of  being  conveniently  carried  about 
in  the  pocket,  so  as  to  be  at  all  times  accessible  for  approxi- 
mately measuring  the  respective  illuminating  power  of 
different  lights.  Its  construction  is  based  on  the  plan  pro- 
posed by  Ritchie,  which  we  illustrated  and  described  in  an 
article  on  Photometers  in  the  Electrical  Review  of  April 
8tb.    In  the  rectangular  base  of  this  little  instrument — the 


r^c:^    Z^ 


two  ends  of  which  are  closed  by  squares  of  opal  glass,  a,  a, 
cut  from  the  same  sheet — ^is  a  prism,  b,  b,  made  up  of  two 
plane  mirrors  fixed  at  right  angles.  The  draw-tube  con- 
taining the  eye  piece,  in  which  is  inserted  a  small  lens,  is 
movable  in  the  outside  tube,  c,  attached  to  the  base,  and  a 
<x)rrect  focus  may  therefore  be  obtained  and  the  mirrors 
clearly  seen  from  a  very  short  distance, — about  4  inches. 
Were  it  not  for  the  introduction  of  this  lens,  the  tube  down 
which  the  observer  looks  would  have  to  be  considerably 
longer  in  order  to  obtain  a  clear  view  of  the  plane  mirrors. 
As  the  operation  of  using  distance  photometers  is  so  well 
Imown,  it  is  needless  to  refer  to  it.  Any  one  could  construct 
such  an  instrument  for  his  own  use  at  tne  expense  of  2s.  6d. 
or  3b.  The  sketch  sufficiently  explains  all  the  details  of  its 
construction.  We  may  add  that  we  believe  Messrs.  Elliott 
Bros.,  the  well-known  electrical  instrument  makers,  will 
shortly  be  able  to  supply  these  little  photometers  to  those 
desirous  of  becoming  possessed  of  such  a  usefril  and  handy 
means  of  measuring  any  kind  of  light. 


The  Bewildering  Higgs. — In  our  brief  notice  of  this 
matter  last  week  we  omitted  to  state  that  which  is,  however, 
already  well  known  in  electrical  circles,  viz.,  that  the  legal 
action  taken  by  Messrs.  Siemens  Brothers  against  the  subject 
of  our  note  was  dismissed.  The  New  York  Times  of  June 
16th,  after  devoting  some  space  to  the  attainments  of  Dr. 
Paget  Higgs,  says : 

He  came  here  under  the  auspices  of  S.  F.  Van  Choate,  of  Boston, 
Mass.,  to  do  some  work  for  the  American  Cable  Company  of  that  citj, 
which  required  the  highest  mathematical  and  electrical  knowledge. 
He  was  yery  highly  recommended  (F)  by  Siemens  the  famous  English 
eleotrioian,  and  the  work  he  was  engaged  to  do  was  performed  in  a 

satisfactory  manner In  the  intervals  between  his  work 

for  the  cable  people  he  unfolded,  slowly  and  cleverly,  the  details  of  a 
wonderful  contrivance  he  had  invented  for  the  transmission  of  power 
by  electricity,  which  was  stated  to  be  in  successful  operation  in  Wales. 
.  .  .  •  .  A  fortune  seemed  to  be  within  his  grasp,  and  yet  he 
did  not  seem  anxious  to  reach  out  and  take  it.  Mr.  Van  Choate  was 
fascinated  with  the  brilliant  future  that  seemed  to  be  open  to  any  one 
who  could  induce  Higgs  to  remain  on  this  side  of  the  Atlantic  and 


develop  his  plans  here.  He  forget  in  his  enthusiasm  what  he  weQ 
knew,  that  Higgs'  coming  to  this  country  was  under  suspicioiu  dr. 
cumstances.  ...  A  company  was  organised  in  Boston  through 
the  efforts  of  Mr.  Van  Choate  and  RusseU  A.  BaUou.  The  capiui, 
on  paper,  was  5,000,000  dols. ;  the  object,  to  develop  Mr.  Higgr  plia 
for  an  economic  electric  light,  for  the  electrical  tranwniiwion  of  povor, 
and  the  construction  of  storage  batteries.  Mr.  Higgs  began  t^ 
development  of  his  theories  and  ideas,  made  applications  for  patento, 
and  frequently  reported  progress  in  the  most  glowing  iernu. 
He  is  said  to  have  received  10,000  dols.  for  his  sQegod 
services  in  that  city.  A  date  was  finaUy  fixed  for  the  exhibitian  of 
one  of  his  inventions,  and  the  promise  was  made  that  if  his  machme 
for  the  transmission  of  power  was  successful  he  should  reoeive  50,000 
dols.  in  cash,  and  1,300,000  dols.  in  stock  of  the  proposed  oompaiiy 
for  his  patents  and  services.  He  made  over  all  his  applieatioiis  for 
patents,  and,  after  the  manner  of  Keely,  boasted  of  the  proh^tiei 
and  possibilities  of  his  inventions.  The  day  before  the  date  fixed  for 
the  exhibition.  Dr.  Paget  Higgs  left  Boston,  leaving  behind  him  a 
message  that  he  had  left  the  city  because  of  his  father^s  sodden  death. 
Then  he  came  to  New  York  City,  and  those  Bostoniana  who  inreated 
in  his  promises  have  not  seen  him  since,  though  at  intervals  he  wnHit 
to  his  friends  there  informing  them  of  the  prog^ress  he  was  makmg. 
They  trusted  him,  and  so  far  as  can  be  ascertained  sunk  mon 
money  in  the  doctor^s  abysmal  pocket.  When  Dr.  Paget  Hi^ 
came  to  New  York  Cit^  he  established  himself  on  the  pazloiir  floor  d 
a  house  on  Twenty-third  Street,  facing  Madison  Square,  and  thiev 
out  his  lines  for  a  new  lot  of  fish,  so  to  speak.  ...  A  oompaoj, 
known  as  the  Higgs  Electric  Light  and  Power  Company  vu 
organised,  but  as  a  quarrel  ensued  between  Mr.  Higgs  and  the  other 
projectors  of  the  company,  which  was  to  have  a  csapltal  of  500,000  dob., 
Mr.  Higgs  refused  to  go  ahead  and  perfect  his  inventions;  the 
company  found  no  further  reason  for  tneii  existence  on  paper,  and 
went  out  of  business  without  having  done  any  business.  .... 
The  inadaptibility  of  Dr.  Higg^  to  manage  the  business  of  the  pro- 
posed company  was  known,  and  one  of  the  gentlemen  inteteeted  in 
the  doctor  and  his  plans  induced  a  friend,  Frederick  W.  Hane, 
then  superintendent  of  a  slate  quarry  at  Bangor,  Penn.,  to  aeo^ 

the  busmess  management  of  the  proposed  new  company He 

went  to  Chicago  to  prepare  the  way  for  the  organisation  and  work  of 
the  new  company.  After  some  trouble  he  succeeded  in  aecimng  i 
plant  for  the  proposed  electric  light  in  the  Tremont  House  in  that 
dty,  and  made  a  contract  to  lighWthe  hotel  with  Higgs*  li^.  Dr. 
Higgs  was  established  in  a  laboratory  at  No.  63,  Kent  Street,  Green- 
point,  Long  Island,  and  began  work  on  the  development  of  his  else. 

trie  light AH  this  was  about  the  1st  of  January  last    Aboot 

that  time,  or  just  before  it,  he  had  sold  and  shipped  two  ekotric 
lights  to  Montreal,  Canada,  neither  of  which  would  work,  a  fact  not 
known  until  comparatively  recently,  however.  About  the  middle  of 
January  he  exhibited  at  Ch'eenpoint,  to  Mr.  Hame  and  others,  i 
light  which  he  claimed  as  his  own,  but  which,  it  has  been  smce 
proved,  was  a  Wood's  lamp  run  by  a  "Wood's  dynamo-mackise. 
....  But  to  return  to  the  Chicago  enterprise.  Mr.  Hame  went  to 
that  dty,  established  his  plant,  bought  his  engines,  and  on  the  1^ 
of  February,  having  paid  to  Dr.  Higg^  700  dols.  for  dynamo- 
machines,  lamps,  &c.,  Mter  a  delay  of  a  week  a  couple  of  dynamo, 
machines  arrived  in  Chicago ;  but,  as  Mr.  Hame  was  a  novice  in  the 
electric  lighting  business,  he  did  not  discover  the  fact  that  they  vere 
of  the  Wood  make.  .  .  .  The  complete  failure  of  the  scheme  induced 
Mr.  Hame  to  make  an  investigation  into  Higg^'  antecedents,  and  he 
accidentally  heard  of  Mr.  Van  Choate,  in  Boston,  as  having  a  know- 
ledge of  Higgs  and  his  antecedents.  In  response  to  a  letter  of  inqxdiT 
Mr.  Van  Choate  .wrote  from  Boston,  under  date  of  April  2nd,  u 
follows: — 

**  I  imported  him  into  this  country  a  little  over  two  yean  ago,  tad 

for  which  I  am  very  sorry So  far  as  my  dealings  with  him  ^ 

I  have  found  him  to  be  tne  greatest  liar,  scamp,  and  fraud  of  all  the 
men  I  ever  heard  of  during  my  thirty  years'  business  with  peoplf. 
He  has  no  capability  for  inventing  anything  but  lies.'*  ....  Hipgs 
shipped  his  ^of  e  to  England  on  an  Inman  steamer  as  soon  as  the  du • 
closures  of  his  true  character  seemed  imminent,  and  he  followed  ber 
on  the  Alaska^  which  left  this  port  on  May  Slst.  The  vaiio« 
investors  were  badly  left,  and  the  mystery  of  his  inventions  departed 

with  him The  case  of  Dr.  Higgs  is  a  very  peculiar  one,  tkeit 

seeming  to  be  wholly  unnecessary  prostitution  of  undoubted  taknts. 
Why  this  was  done  does  not  wholly  appear,  for  he  does  not  aecm  to 
have  obtained  money  from  his  dupes  f or  nis  personal  benefit,  and  snch 
money  as  he  did  obtain  was  expended  in  the  prosecution  of  electncal 

experiments It  has  recently  been  ascertained  that  for  aooe 

unprofessional  practices  Dr.  Higgfs  was  expelled  from  the  Institate  of 
Civil  Engineers  in  England.    During  his  stay  here  it  has  been  asoff* 
tained  that  the  only  storage  battery  that  he  invented  was  the  previondr 
invented  SellonandVolclmiar  storage  battery;  the  only  dynamo-machm* 
that  has  worked,  the  Wood  machine;  and  the  only  electno  lamp,  ^^ 
will  not  bum  in  series  and  is  not  a  remarkable  success  as  a  single  Bg"t- 
So  far  as  can  be  ascertained,  the  money  he  has  been  able  to  l||"'. 
from  Americans  will  not  aggregate  more  than  20,000  dols.,  unlessnii 
losses  of  the  Philadelphians  are  larger  than  the  5,000  dols.  at  whid 
they  are  estimated.    That  amount  also  represents  the  sum  he  obtainec 
in  this  city. 

The  Central  La^boratory  of  Electricity  in  Pari 
— The  French  Minister  of  Posts  and  Telegraphs  has  a; 
pointed  a  special  commission  to  study  the  organisation 
the  working  of  the  Central  Laboratory  of  Electricity, 
commission  is  composed  of  the  following  gentlemen  :— ^ 

Songeon,  president  du  conseil  municipal  de  Paris  ;  Dj 
member  de  Tlnstitut,  secretaire  perp^tuel  de  TAcadfii 
Sciences ;  Alphand^  directeur  des  travaux  de  Paris 
member  de  Tlnstitut ;    Le  Colonel  Perrier,  m*- 
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rinstitat  et  da  Bareaa  des  Longitudes ;  Br^guet,  membre 
de  rinstitnt  et  da  Bnreau  des  Longitudes  ;  Tisserand,  con- 
seiller  d'Etat,  directeur  aa  Miniature  de  TAgriculture ; 
Mascart,  professor  au  CoUdge  de  France,  directeur  du  Bureau 
Central  Met^orologique ;  Becquerel,  ing^nieur  ordinaire  des 
ponts  et  chauss^es,  r6p6titeur  de  phjsique  k  TEcole  Polj- 
technique  ;  Foumier,  capitaine  de  iregate,  attach^  ^  T^tat- 
major  du  Miniature  de  la  Marine  et  des  Colonies  ;  Penel, 
commandant  du  g^nie,  attach^  a  I'^tat-major  g^n^ral  du 
Ministre  de  la  Querre ;  Mercadier,  ing6nieur-electricien, 
directeur  desdtudes  ^TEcoIe  Poljtechnique  ;  Bergon,  direc- 
teur du  mat(^riel  et  de  la  construction  au  Miniature  des 
Posies  et  des  T61^graphes  ;  Blavier,  directeur  de  TEcole 
Sup^rieure  de  Telegraphic  au  Miniature  des  Postes  et  des 
Tei^raphes ;  Boussac^  in8i)ecteur-general  charge  des  ser- 
vices du  contr61e  au  Minist^  des  Postes  et  des  Teie- 
graphes  ;  Cael,directeur-inffenieurdesT6iegraphes  ;  Georges 
Cocnery,  directeur  du  cabinet  et  du  service  general  au 
Ministere  des  Postes  et  des  Tei^graphes  ;  Fribourg,  direc- 
teur du  personnel  au  Minist^re  des  Postes  et  des  Teie* 
graphes ;  Raynaud,  ingenieur  des  Tei^grapbes ;  Trotin, 
mgenieur  des  Tdiegraphes. 

Tenders  foe  the  Supply  of  Telegraph  Matbrl^l. — 
We  read  in  the  Monitmr  des  Adjudications  de  V Staff  that 
the  French  Telegraph  Administration  invites  tenders  for 
the  supply  of  the  following  instruments,  stores,  &c.,  the 
adjudication  of  which  will  take  place  on  the  22nd  inst., 
viz. : — 

1.  The  supply  of  sending  and  receiving  telegraph  instru- 
ments dividea  in  16  lots,  composed  of  60  Hughes'  instru- 
ments, 1,800  Morse  receivers,  8  transmitters,  8  receivers, 
and  80  Wheatstone  perforators,  1,400  sounders,  1,500  elec- 
tric bells,  2,200  detectors. 

2.  The  supply  of  additional  apparatus  for  telegraph 
offices,  divided  in  10  lots,  and  composed  of  1,700  Morse 
keys,  3,700  commutators,  800  bell  pushes,  4,400  light- 
ning protectors  of  various  systems,  1,200  paper- wheels, 
15,000  brass-screw  terminal,  25,000  brass  strips  for  table 
connections,  6,000  battery  terminals,  10,000  ebonite  case 
pieces  (socles),  20,000  ebonite  washers,  and  400  oak 
ooxes. 

8.  The  supply  of  materials  and  chemical  productions  for 
batteries,  divided  in  nine  lots,  and  composed  of  46,000  glass 
jars  of  various  models,  60,000  porous  pots,  172,000  various 
zinc  pieces  for  batteries,  10,000  kilogs.  of  bi-oxide  of 
manganese,  10,000  kilogs.  of  chlorhydrate  of  ammoniac, 
90,000  kilogs.  of  sulphate  of  copper,  8,000  kilogs.  of 
pounded  retort  carbon,  4,000  kilogs.  of  dextrine,  70,000 
prisms  of  retort  carbon,  and  3,000  kilogs.  of  copper  wire 
of  '08  diameter. 

Further  particulars  may  be  obtained  from  the  Adminis- 
tration, 108,  Rue  de  Grenelle,  Saint  Germain,  Paris. 


used  with  great  success  at  the  Adelphi  Hotel.  Three  large 
burners  in  the  great  ball-room,  and  another  in  the  hall,  have 
shed  a  brilliant  radiance  on  the  illustrious  guests  who  have 
been  in  the  city  recently  in  connection  with  the  Inter- 
national Law  Conference. 


The  Maxim  Incandescent  Electric  Lamp. — ^We 
believe  that  this  light  has  been  withdrawn  from  the  General 
Post-office  at  Glasgow,  amid  universal  grumbling  on  the 
part  of  the  men.  We  hear  various  rumours  to  account  for 
this,  and  from  what  we  can  understand  the  matter  is 
apparently  a  personal  one.  The  blame  however  will  doubt- 
less be  cast  upon  the  electric  light  in  some  form  or  other. 


The  Electric  LiOHTiNa  of  Theatres  at  Paris. — 
After  the  recent  experiments  of  electric  lighting  made  at 
the  Th^&tre  des  Vari^t^s,  M,  Bertrand  has  determined  to 
light  his  house  for  a  whole  season,  from  September,  1882, 
nntil  June,  1883,  hj  incandescent  lamps.  After  this  long 
trial,  electric  lightmg  will  be  used  permanently  or  dis- 
continued. The  other  directors  of  the  theatre  await  the 
:  results  of  this  innovation  before  making  a  decision.  Mean- 
"wrhile,  the  manager  of  the  Eden  Theatre,  at  present  in 
course  of  construction,  has  determined  to  adopt  electricity 
for  the  complete  illumination  of  the  theatre,  making  use  of 
the  voltaic  arc  and  incandescence,  by  means  of  Maxim 
lamps  and  Eabath  accumalators,  charged  from  the  necessary 
apparatus  placed  in  the  basement  of  the  Eden.  The  experi- 
ments in  preparation  are,  therefore,  very  interesting,  and  we 
wll  follow  their  development  carefdlly. 

The  Electric  Light  at  Liverpool.— We  hear  that  the 
>  "j^ben  electric  light,  to  which  we  alluded  last  week,  has  been 


The  Brush  Midland  Electric  Light  and  Power 
Company,  Limited. — ^This  Company  has  received  an  order 
to  light  up  the  factory  of  Messrs.  Birkin  Brothers,  the  well- 
known  lace  manufacturers  of  Nottingham,  with  Brush  arc 
and  Lane-Fox  incandescent  lamps. 

At  Gainsborough  the  same  company,  in  compliance  with 
the  request  of  a  number  of  the  leading  inhabitants  of  that 
town,  who  undertook  to  defray  all  expenses,  has  during  the 
past  fortnight  very  successfully  illuminated  the  market- 
place with  Brush  arc  lamps,  and  also  exhibited  Lane-Fox 
incandescent  lamps  in  the  shop  of  one  of  the  principal 
tradesmen.  Both  the  arc  and  incandescent  lamps  were  run 
on  a  single  circuit  from  the  same  machine,  and  were  proved 
to  be  under  perfect  control.  Numerous  applications  for 
electric  lights — especially  for  the  Lane-Fox  lamps — have, 
we  understand,  been  received  by  the  company. 

The  Cost  op  the  Electric  Light  at  Edinburgh. — 
The  abstract  of  the  Edinburgh  Police  accounts,  just  issued, 
shows  that  for  the  "  experimental  electric  lighting "  of  the 
North  Bridge,  Waverley  Bridge,  and  Princes  Street,  on  the 
"Brush"  system,  from  the  25th  August,  1881,  to  the 
2nd  January,  1882,  the  city  paid  the  sum  of  £1,181  4s.  8d. ; 
and  for  a  trial  of  the  "  Crompton "  at  Holyrood  Palace, 
August  25th,  to  September  8th,  £57  ISs.  7d.  Expenses 
of  deputations  to  London  bring  up  the  total  cost  to 
£1,265  Is.  Sd.  The  sum  of  these  experiments  iA  made  up 
as  follows : — Fitting  up  engine-house,  electrical  machines, 
&c.,  £115  Os.  6d. ;  Furnishings  to  engine-house,  machinery, 
coals,  and  firewood,  £170  15s.  9d.  ;  Wages  of  watchman, 
and  attendants  at  machines  and  lamps,  £89  16s.  3d. ;  Lamp 
pillars  and  bases  (pillars,  £209  ;  stone  bases,  £62  8s. ; 
mason  work  at  lamps,  £10  6h.  8d.),  £281. 14s.  8d. ;  Electric 
lighting  (the  Anglo-American  Brush  Electric  Light  Cor- 
poration, Limited,  25th  August,  to  80th  November,  1881, 
£889  10s.  ;  the  Scottish  Brush  Electric  Light  and  Power 
Company,  Limited,  8rd  December,  1881,  to  2nd  January, 
1882,  £184  7s.  6d),  £573  178.  6d.  Total,  £1,181  48.  8d. 
At  Holyrood :  Fitting  up  lamp  poles,  £17  13s.  7d.  ;  The 
Crompton  Electric  Lightmg  Company,  for  electric  lighting, 
26th  August  to  8th  September,  1881,  £40.  Total,  £57  13. 7d. 
General  Expenses  :  Expenses  of  deputations  to  London  on 
experimental  electric  lighting.  May  and  June,  1881,  £26  3s. 
Total  cost,  £1,265  Is.  3d. 


Commutator  for  Dynamo-Eleotrio  Machines. — Patent 
No.  261,520.  Filed  in  the  United  States  of  America  Patent 
Office,  February  15th,  1882.— By  R.  Edward  BaU. 


Claim, — 1.  An  armature  for  djiiamo- electric  machines,  haying  each 
end  of  every  bobbin  thereof  connected  to  a  separate  block  in  the  com- 
mutator ring  and  such  blocks  coupled  together  in  pairs,  so  that  a 
current  generated  in  one  of  said  bobbins  must  pass  to  and  through  a 
pair  of  oommutator-blocks  before  passing  to  a  succeeding  bobbin, 
substantially  as  shown  and  described. 

2.  In  combination  with  an  armature  of  a  dynamo-electric  machine, 
a  commutator  therefor  haying  twice  as  many  blocks  as  there  are 
bobbins  or  sections  on  the  armature-ring,  so  as  to  pioylde  for  each 
end  of  eyery  such  section  being  connected  to  a  separate  commutator- 
block,  such  blocks  being  coupled  in  pairs,  substantiaUy  as  shown  and 
described. 

3.  An  armature  for  dynamo-electric  machines,  the  bobbins  or  sec- 
tions whereof  are  disconnected  from  each  other,  each  end  of  eyeiy 
bobbin  being  connected  to  a  separate  block  in  the  commutator,  such 
blocks  being  coupled  together  in  pairs,  and  thereby  forming  an 
indii*eot  connection  for  said  bobbins,  substantiaUy  as  shown  and 
described. 
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The  Edison  Light  in  Italy.— We  have  received  notice 
that  Mr.  Shepherd,  the  agent  of  the  Edison  Company  in 
Italy,  has  succeeded  in  forming  a  syndicate  of  the  principal 
bankers  in  Milan  for  the  purpose  of  workin^f  the  Edison 
patents  in  Italy.  Mr.  Shepherd  remains  with  them  as 
agent-general.  This  gentleman  has  just  been  lighting  up  a 
portion  of  Udine  with  the  Edison  light,  which  has  proved 
such  a  success  that  he  is  preparing  a  contract  for  lighting 
the  whole  of  the  city.  The  motive  force  will  be  supplied  by 
the  River  Ledra.  The  cities  of  Mortara,  Pistoja,  Faenza, 
Fano,  Arezzo,  Schio,  and  several  others  are  also  to  he  lighted 
by  this  system,  and  in  Milan  the  theatre  Santa  Radegonda 
has  been  purchased  for  a  lighting  station,  and  part  of  La 
Scala  theatre  will  be  illuminated  during  the  Carnival  from 
it,  and  the  principal  shopkeepers  have  ordered  their  shops 
to  be  lighted — one  firm  alone  having  ordered  1,200  lamps. 

The  Cost  of  the  Electric  Light. — We  notice  that 
Lieutenant-Colonel  Festing  reports  that  the  substitution  of 
electric  lighting,  by  the  aid  of  two  machines  driven  by  one 
engine,  in  the  place  of  gas,  at  the  South  Kensington  Museum, 
has  resulted  in  a  saving  in  the  working  expenses  at  the  rate 
of  nearly  £750  a  year,  or  more  than  £23  per  annum  for 
each  lamp.  

Copyright  and  Electric  Light  Companies.— A  motion 
was  made  in  the  action  of  "  The  London  and  Provincial 
Electric  Lighting  and  Power  Generating  Company  (Limited) 
V.  The  West  Middlesex  Electric  Lighting  Company  (Li- 
mited)," to  restriun  the  publication  of  a  prospectus  which 
the  plaintiffs  alleged  was  a  copy  of  one  which  they  had 
issued,  and  in  which  they  had  copyright  rights.  Mr.  Ribton, 
for  the  plaintiffs,  said  since  the  matter  was  last  before  Mr. 
Justice  Chitty  the  defendants  had  filed  an  affidavit  stating 
that  they  had  discontinued  the  issue  of  the  prospectus  in 
question,  and  had  no  intention  of  reissuing  it.  Under  these 
circumstances,  he  asked  that  the  motion  should  stand  over 
until  the  second  motion  day  in  November.  Mr.  Marten, 
Q.C.,  acquiesced  in  the  suggestion,  and  the  motion,  without 
prejudice,  stands  over  accordingly. 

The  Scottish  Brush  Electric  Light  and  Power 
Company  (Limited)  in  Liquidation. — Intimation  is  given 
that  all  claims  against  this  company  must  be  lodged,  duly 
vouched,  with  Mr.  Jas.  A.  Molleson,  5,  North  St.  David 
Street,  Edinburgh,  on  or  before  Wednesday,  the  28rd  inst. 

Telegram  Forms. — F.  H.,  in  a  letter  to  the  Times,  sug- 
gests that  telegram  forms  should  be  supplied  with  a  gummed 
flap,  so  that  they  might  be  folded  and  delivered  sealed 
at  the  office  for  transmission,  thereby  doing  away  with  the 
disadvantage  of  submitting  the  message  to  the  pemsal  of  the 
messenger. 

The  New  Cable  to  Port  Said. — On  Friday  last  Mr. 
John  Pender,  M.P.,  received  a  telegram  from  the  Eastern 
Telegraph  Company's  agent  announcing  the  completion  of 
the  newtelegrapn  line  to  Port  Said.  The  promptitude  with 
which  the  work  has  been  carried  out  reflects  great  credit  on 
all  concerned. 

Central  and  South  American  Telegraph  Company. 
— ^The  India-rubber,  Gutta-percha  and  Telegraph  Works 
Company  notify  the  receipt  of  a  telegram  from  Mr.  R.  K. 
Gray,  engineer-in-chief,  stating  that  the  ss.  Silvertown  had 
successfully  completed,  on  the  lOth  inst.,  the  San  Juan  del  Sur- 
Pedro  Gonzales  section  of  the  Central  and  South  American 
Telegraph  Company's  cables. 

This  section  was  the  last  one  to  be  laid,  and  the  com- 
pany's system  on  the  West  Coast  of  Centred  and  South 
America,  from  Chorillos  (Peru)  to  Salina  Cruz,  Tehuan- 
tepec  (Mexico),  is  therefore  now  completed.  On  the 
Atlantic  side  the  Goatzacoalcos-Vera-Cruz  section  connects 
this  company's  system  with  the  Mexican  Telegraph  Com- 
pany's cables  from  Vera-Cruz  to  Galveston,  and  an  excellent 
communication  is  now  established  between  the  republics  of 
Chili,  Peru,  Ecuador,  U.S.  of  Columbia,  Nicaragua,  San 
Salvador,  and  Mexico,  and  the  U.S.  of  North  America. 
We  notice  in  the  Panama  Star  and  Herald  of  June  22nd 
the  following  interesting  items  relative  to  the  operations  of 
the  above-named  company  : — 

"  The  cable  steamer  BetrUv^r  hai  been  occupied  the  past 


two  days  in  laying  the  shore  end  of  the  cable  which  is  to 
place  us,  at  an  early  date,  in  communication  with  the  out- 
side world.  The  place  at  which  the  cable  was  landed  is 
about  a  couple  of  hundred  yards  to  the  eastward  of  the 
point  where  the  road  leading  past  the  cemetery  comes  out 
on  the  beach.  From  deep  water  it  is  laid  entirely  in  a  mud 
or  sand  bottom  to  where  it  is  now  located.  Great  care  was 
exercised  in  selecting  the  place,  so  that  no  rough  or  jagged 
rocks  would  be  met  witn  which  would  chafe  or  injure  the 
cable  in  any  way.  In  order  to  make  connection  with  the 
cable  now  buoyed  oflf  Pacheco,  one  of  the  Pearl  Islands,  the 
Betriever  will  continue  the  work,  laying  the  cable  inside  of 
Taboga  and  other  islands,  and  on  bottom  not  likely  to  be 
disturbed  by  vessels  coming  to  an  anchor  in  the  port  or  at 
Taboga.  The  connection  at  Pacheco  will  probably  be  made 
to-day  or  to-morrow,  when  the  Retriever  will  return  to 
Taboffa. 

"Yesterday  the  connection  was  made  between  the  shore 
section  of  the  cable  at  Panama  and  the  line  buoyed  off  the 
island  of  Pedro  Gonzales,  one  of  the  Pearl  Island  group. 
The  Silvertotvn  picked  up  the  buoy  behind  Taboga,  to  whiMi 
the  cable  was  attached,  and  got  under  weigh  about  eight 
o'clock,  completing  the  run  down  to  the  Pearl  Islands  and 
splicing  the  cable  m  a  few  hours  from  the  time  of  starting. 
From  the  station  on  shore  signals  were  exchanged  with  the 
Silvertown  at  the  Pearl  Islands,  and  to-day  the  line  thus 
completed  will  be  tested  through  to  Lima. 

"In  response  to  the  courteous  invitation  of  Mr.  J.  B. 
Poylo  a  number  of  our  principal  townspeople  visited  the 
cable  ships  Silvertown  and  Betriever  on  Sunday,  the  18th 
inst.  The  steamer  Taboguilla  took  the  invited  guests  on 
boai-d  in  the  morning,  sailing  about  eight  o'clock,  calling  at 
the  island  for  some  other  guests,  and  arrived  alongside  the 
Silvertown  about  eleven  o'clock.  The  two  ships  were  lying 
side  by  side,  and  were  gaily  decorated  for  the  occasion.  A 
sumptuous  lunch  was  served  on  board,  after  which  dancing 
was  indulged  in  until  the  hour  for  return  was  notified.  The 
band  of  the  1st  Battalion  of  Zapadores  furnished  the  music 
for  the  occasion,  through  the  kindness  of  General  Capella 
Toledo,  who  was  among  the  visitors.  The  excursion  was  in 
every  respect  a  great  success,  and  the  ladies  and  gentlemen 
enjoying  it  express  unqualified  praise  of  the  kinaness  and 
courtesy  of  the  oflScers  of  the  two  cable  ships  and  the  other 
gentlemen  connected  with  the  expedition. 

"  The  Cable  ships  Betriever  ana  Silvertown  will  sail  to-daj 
for  the  Coast  of  Central  America.  They  will  leave  the  line 
connected  as  far  as  Panama,  where  it  will  be  completed  to  the 
station  in  a  few  days  and  tested  for  any  defects  which  may 
exist  between  here  and  Buenaventura.  The  two  ships  wiU 
call  at  San  Juan  del  Sur  in  Nicaragua,  and  at  La  Libertad 
in  Salvador,  or  San  Jos6  de  Guatemala,  laying  the  shore 
sections,  if  the  weather  is  good.  Proceeaing  thence  to 
Salinas  Cruz  the  line  will  be  landed  and  then  run  down 
along  the  coast,  making  connections  with  the  various  shore 
sections  until  the  island  of  Pedro  Gonzales  is  reached,  where 
the  last  splice  will  be  made  and  the  work  completed.  The 
T.  line  to  Panama  is  shorter  than  was  originally  intended. 
It  was  discovered  that  the  depth  of  water  across  the  entrance 
to  the  bay  was  much  greater  than  was  supposed,  being  in 
some  places  over  2,000  fathoms.  The  bottom  shelves  off 
very  abruptly  in  places  a  short  distance  below  the  Pearl 
Islands.  Lines  of  soundings  made  across  the  bay  present 
some  remarkable  differences  in  depth,  in  some  instances 
soundings  a  mile  apart  giving  a  difference  of  1,000  fathoms. 
Soundings  about  8  miles  South  of  the  Pearl  Islands  and 
North  of  Cape  Malo  gave  as  much  as  1,800  fathoms  of  water, 
while  a  little  further  South  a  depth  of  2,004  fathoms  was 
reached.  As  the  contract  provided  that  the  cable  should  be 
laid  in  water  not  over  400  fathoms  deep,  the  original  coarse 
has  been  abfuidoned,  and  the  line  of  the  coast  has  been  fol- 
lowed, keeping  to  a  uniform  depth  of  water.  This  plan,  it 
is  believed  will  make  the  work  of  repairs  in  the  ratore  a 
matter  of  much  less  difficulty  than  if  the  cable  had  been  laid 
in  very  deep  water.  The  bottom  discovered  along  the  coast 
presents  the  same  general  features,  and  is  principally  a  dark 
greenish  coloured  mud,  in  which  the  cable  will  rest  with 
perfect  safety.  A  vast  number  of  specimens  of  this  mnddy 
deposit  have  been  secured  and  chemically  tested,  showing, 
we  believe,  few  or  no  traces  of  copper,  iron  pyrites,  or  other 
mineral  agents  whose  effects  on  the  steel  sheathings  of  the 
cables  are  most  destructive." 
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Submarine  Telephone  Experiments. — Recently  ex- 
periments have  been  conducted  at  Havre  with  a  view  of 
establishing  telephonic  communication  between  vessels  and 
the  shore.  From  the  reports  which  have  reached  us  it 
would  appear  that  the  operations  have  been  attended  with 
a  lai^e  measure  of  success.  In  spite  of  rough  weather  the 
cable  was  successfully  laid,  and  various  persons  and  offices 
in  the  town  were  put  in  connection  with  the  vessel  anchored 
at  nearly  a  mile  distant  from  the  premises  of  the  Marie 
Christine  Club.  The  Ader  and  Crosdey  instruments  were 
used,  and  conversation  was  very  distinctly  maintained,  not- 
withstanding the  heavy  gale,  which  caused  the  vessel  to  roll 
considerably. 

This  new  application  of  the  telephone  will  render  im- 
portant service  to  maiitime  commerce,  since  it  will  allow 
vessels  arriving  at  a  port  to  place  themselves  immediately  in 
direct  communication  with  owners  or  agents  ashore.  As  a 
result  of  the  successful  experiment  a^ve  referred  to,  a 
proposal  to  form  a  pontoon  structure,  to  be  moored  at  a 
distance  from  the  land,  on  board  of  which  public  telephones 
should  be  placed  for  use  by  ships  has  already  been  mooted 
at  Havre. 

The  United  Telephone  Company. — ^This  company  is 
now  becoming  most  energetic.  A  circular  has  been  sent  to 
its  various  subscribers  couched  in  these  terms  : — 

Sib, — ^WiU  you  kindly  furnish  us  with  the  names  of  any  firms, 
friends  of  yours,  who  are  not  connected  with  our  Telephone 
Jixchangfe  system,  so  that  we  may  put  ourselyes  in  communication 
with  them,  with  a  view  to  extend  our  system,  in  order  that  it  may 
be  of  greater  service  to  yourselves  and  to  our  suhscrihers  g^eraUy  P 
Your  obedient  servant, , 

THOMAS  BLATKTE,  Secretary. 

The  self-sacrificing  motive  of  the  company  in  its  con- 
sideration for  its  present  subscribers  will  no  doubt  be  duly 
appreciated. 

The  Suez  Canal  and  Telegraphic  Extension. — ^A 
Lloyd's  telegram  from  Port  Said  dated  August  15th,  2.15 
p.m.,  states  that  the  Suez  Canal  continues  free.  M.  de 
Lesseps  is  reported  to  be  impeding  the  extension  of  the  new 
telegraph  system  from  Port  Said  to  Suez.  The  laying  of 
that  portion  of  the  line,  which  would  form  a  valuable  con- 
nection with  our  Indian  system,  is,  therefore,  for  the  present 
suspended.  The  Eastern  Telegraph  Company  have  permis- 
sion from  the  Khedive  and  the  Suez  Canal  Company  at 
Paris  to  lay  the  lines ;  but  this  is  ineffectual  against  the 
obstacles  put  in  the  way  of  the  work  at  the  Canal  by  M.  de 


The  (Jovernmbnt  and  the  Telephone. — In  a  letter 
to  the  Times,  dated  the  14th  inst.  and  signed  **  Electrician," 
the  writer,  in  referring  to  Mr.  Fawcett's  statement  in 
Parliament,  says : — 

The  public  ooold  scarcely  imagine  from  this  statement  that  the 
Poflt-omce  taxes  the  telephone  eompanies  to  the  extent  of  at  least  £2 
for  each  sabsoriber  to  central  office  systems.  This  is  equal  in  London 
on  2,000  subscribers  to  £4,000  per  annum.  How,  in  face  of  Una  fact, 
Mr.  Fawoett  can  talk  of  free  competition  between  the  companies  and 
the  GoTemment  is  simply  inoonceiyable. 

Again,  under  the  Post-office  Acts,  the  Qoyemment  can  fix  their 
polee  or  wires  in  or  on  any  person^s  premises  (even  in  ^our  front 
garden,  if  they  like),  and  aU  the  aggrieved  owner  can  do  is  to  claim 
compensation  at  the  hands  of  an  arbitrator.  As  a  matter  of  fact,  from 
being  (Governmental,  the  Post-office  gets  most  of  its  pennisaions  for 
practically  nothing. 

The  telephone  companies  on  the  other  hand,  have  no  such  powers, 
but  must  negotiate  for  each  permit,  and  pay  whatever  is  demanded, 
and  often  very  extravagant  the  demands  are.  Tenants,  as  well  as 
proinietors,  have  frequently  to  be  settled  with  likewise. 

unless,  ^eref ore,  the  Government  are  prepared  to  surrender  their 
tax  and  to  g^ve  the  companies  the  same  statutory  powers  it  is  a  farce 
to  talk  of  free  competition  with  the  Post-office. 


The  Storm  05  the  18th  op  August  at  Paris. — ^A 
violent  storm  broke  over  Paris  last  Sunday  at  four  o'clock  in 
the  morning,  where  it  has  done  considerable  damage.  In 
the  garden  of  TElys^,  the  residence  of  the  President  of 
the  Kepublic,  the  Ughtning  has  struck  a  tree  and  stripped 
off  the  bark  from  top  to  bottom.  In  front  of  the  H6tel 
Dien  it  struck  the  lamp  of  a  carriage,  and  reduced  it  to 
atoms  without  the  coachman  and  a  passenger  who  occupied 
the  vehicle  feeling  anything.  We  may  add  to  these  depre- 
dations the  destniction  of  the  roof  of  a  house  and  the 


burning  down  of  a  cart-shed.  Six  women  occupied  in  a 
washhouse  were  knocked  down  by  the  storm  without  any 
injury,  but  in  the  Boulevard  de  Belleville  a  woman  was 
dangerously  burnt  on  the  face,  and  was  conveyed  to  the 
Hospital  of  Saint  Louis  in  an  alarming  condition. 

Telegraphs  in  Turkey.— The  Turkish  Government 
has  issued  a  new  tariff  for  telegraph  messages.  According 
to  an  imperial  irade,  given  on  the  proposal  of  the  Generd 
Administration  of  Posts  and  Telegrapns,  and  on  the  advice 
of  the  State  Counsel,  confirmed  by  the  Counsel  of  Ministers, 
the  internal  telegraph  service  will  henceforth  be  managed 
according  to  the  rules  of  tha  Telegraph  Convention  of  St. 
Petersburg  and  as  revised  at  the  conference  in  London. 

One  of  the  principal  rules  of  this  regulation  is  the  taxa- 
tion per  word,  with  an  appoint  of  five  words,  which  forms 
the  price,  properly  called,  of  the  telegram.  The  charge  psr 
wora  is  fixed  for  the  whole  of  Turkey  at  20  paras  for 
telegrams  exchanged  between  telegraph  stations  situated  in 
any  one  and  the  same  province,  ana  at  40  paras  for  tele- 
grams forwarded  from  one  province  to  another,  either  near 
or  far  off. 

This  new  tariff  realises  an  exceptionally  favourable  con- 
dition for  the  development  of  the  telegraph  service  in 
Turkey. — La  Lumihre  Electrique. 

On  the  Variation  of  Friction  produced  by  Voltaic 
Polarisation. — By  M.  Krouchkoll. — ^The  electromotograph 
of  Edison  has  drawn  the  attention  of  physicists  to  a  novel 
fact,  that  of  the  variation  of  friction  between  a  metallic 
surface  and  an  electrolyte  when  a  current  is  passed  between 
the  two  rubbing  surfaces.  M.  Eoch  published  in  1879  an 
Investigation  (jfiedemann's  Annalen  1879,  p.  92),  in  which 
he  shows  that  polarisation  by  oxygen  alters  the  rubbing 
surface  of  the  platinum  or  palladium  in  such  a  manner  as  to 
increase  the  motion.  Polarisation  by  hydrogen  produces, 
according  to  this  author,  no  effect.  I  have  resumed  these 
experiments  under  different  conditions  and  have  shown 
that  polarisation  by  oxygen  increases  the  friction,  whilst 
polarisation  by  hydrogen  decreases  it.  The  electromotive 
force  of  half  a  Daniell  is  sufficient  to  demonstrate  the 
phenomena.  The  decrease  of  friction  by  negative  polarisa- 
tion and  its  augmentation  by  positive  polarisation  increase 
with  the  electromotive  force  displayed. — Comptea  Randus. 

On  the  Amplitude  of  Telephonic  Vibrations. — By 
M.  6.  Salet. — Every  one  knows  that  it  is  possible  to  hear 
through  a  fir-wood  door  of  little  thickness  words  spoken  in 
a  room  otherwise  entirely  closed.  In  this  case,  the  sonorous 
vibrations  transmitted  by  the  air  shake  synchronously  the 
side  of  the  wood,  and  tins  in  turn  transmits  its  motion  to 
the  external  air  just  as  a  movable  piston  might  do.  This 
familiar  experiment  ought,  it  may  seem,  to  have  struck 
physicists,  since  it  gives  a  proof  of  the  sensibility  of  the 
ear.  The  vibrations  of  the  wood  are,  indeed,  very  small, 
scarcely  larger  than  those  of  the  receiving  membrane  of  a 
telephone  when  in  action,  but  these  latter  are  so  slight 
that  their  very  existence  has  sometimes  been  called  in 
question.  They  exist,  however,  and  I  am  about  to  give  an 
idea  of  their  amplitude.  I  fixed  upon  the  iron  diaphragm 
of  a  hand-telephone  of  Bell's  system  a  small  disc  of  glass, 
weighing  0*45  gram.  Opposite  this  I  fixed  a  second,  yield- 
ing with  the  former,  Newton's  rings.  The  apparatus,  as 
will  be  seen,  resembles  that  which  M.  Fizeau  aevised  for 
studying  expansions.  If  we  speak  at  the  distance  of  five  to 
six  metres  from  the  telephone,  or  if  we  direct  against  it  a 
telephonic  current  product  by  means  of  a  good  transmitter 
(that  of  Boettscher,  for  instance,  which  does  not  require  the 
use  of  a  battery),  we  see  the  rings  lose  their  distinctness 
and  disappear  if  the  voice  is  raised  a  little.  They  vibrate, 
in  fact,  themselves,  synchronously  with  the  iron  diaphragm, 
and  nothing  is  more  simple  than  to  calculate  the  amplitude 
of  the  vibrations  of  the  diaphragm  from  that  of  their 
oscillations. 

It  is  certam  that  the  additional  weight  of  0'45  grams 
placed  upon  the  diaphragm,  must  render  its  movements 
somewhat  less  extensive  ;  hence  the  results  obtained  fail 
rather  on  the  side  of  deficiency  than  of  excess. 

To  value  the  displacement  of  the  rings,  wo  arrange 
before  the  telephonic  receiver,  into  which  a  continuous 
sound  is  emitted,  a  turning  disc  pierced  with  slits.     It 
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is  found  that  at  a  certain  speed  of  rotation  the  rings 
reappear  distinctly.  If  we  tnen  blowr  across  the  disc, 
matdn^  it  act  a  8ii*en,  we  find  that  the  sound  pro- 
duced 18  in  unison  with  that  transmitted  bj  the  telephone. 
If  it  lowers  or  rises  slightly,  the  rings  oscillate,  at  first 
slowly  and  then  with  such  a  rapidity  that  they  again  be- 
come invisible.  Whilst  they  oscillate,  this  displacement  may 
be  easily  estimated.  In  an  experiment  made,  the  ampli- 
tude of  the  vibrations  of  the  receiving  plate  was  from  two  to 
three  ten-thousandths  of  a  millimetre. 

If  we  throw  into  the  telephone  currents  of  different 
intensities,  but  very  small,  and  none  of  which  produces  a 
displacement  of  the  rings  beyond  half  the  distance  which 
separates  them,  we  may,  by  considering  a  point  of  the  glass 
plate  infer  from  its  brightness  the  intensity  of  the  current. 
This  singular  gal vanometric  procedure  might,  without  doubt, 
be  utilised  in  a  telectrosoopic  receiver. — Gjmptes  Bendus, 

Ou  THE  Chemical  Work  Effected  by  the  Battery. — 
ByM.  D.Tommasi. — ^An  element  with  a  mixture  of  chromic 
and  sulphuric  acids  should  evolve,  according  to  Favre,  117'3 
calories,  though  only  62;d  calories  are  transmissible  to  the 
circuit. '  It  would  then  result  that  a  single  chromic  acid 
element  would  not  decompose  water  acidulated  with  sid- 
phuric  acid. 

In  fiwst,  if  the  positive  electrode  of  this  element  is  of 
platinum  the  water  is  not  decomposed  ;  but  if  the  electrode 
is  of  carbon  or  of  platinum  sponge,  electrolysis  takes  place. 
The  chemical  reaction  produced  within  the  element  oeing 
always  the  same,  I  have  sought  to  determine  approximately, 
by  means  of  electrolysis,  what  is  the  number  of  calories 
transmissible  to  the  circuit  by  a  chromic  acid  element, 
according  as  its  positive  electrode  is  of  platinum,  of  carbon, 
or  of  platinum  sponge. 

(a.)  Chromic  Acid  Element  with  a  Platinum  Electrode. — 
This  element  does  not  decompose  water  acidulated  with 
sulphuric  acid  if  the  electrodes  of  the  voltameter  are  of 
piktinum,  but  the  decomposition  takes  place  if  the  positive 
electrode  is  of  silver.  A  chromic  acid  element  and  a 
Segnault  element  decompose  water  with  platinum  electrodes 
to  the  voltameter. 

A  chromic  acid  element  decomposes  the  water  contained 
in  two  voltameters  if  the  two  positive  electrodes  are  one  of 
silver  and  the  other  of  copper.  Hence  the  electromotive 
force  of  this  element  must  be  intermediate  between  Q2  and 
69  calories.  The  number  of  calories  transmissible  to  the 
circuit,  as  given  by  Favre,  62*6,  thus  closely  approaches 
that  found  in  a  different  manner.  It  is  a  singular  fact  that 
an  element  which  liberates  117*3  calories  ^ould  not  transmit 
to  the  circuit  in  the  form  of  electric  energy  more  than  70 
or  at  most  72  calories,  as  otherwise  it  would  decompose 
water  acidulated  with  sulphuric  acid.  I  will  return  to  this 
question  when  speaking  of  an  element  with  oxygenated 
water  which  presents  the  same  anomaly. 

(ft.)  Ghromic  Acid  Element  with  a  Carbon  Electrode. — The 
water  of  the  voltameter  being  acidulated  Avith  sulphuric 
acid,  there  is  electrolysis  either  with  both  electrodes  of 
platinum,  or  with  a  negative  electrode  of  platinum  and  a 
positive  of  copper.  This  element,  if  associated  with  a  zinc- 
platinum  element  in  dHute  sulphuric  acid,  ought  to  decom- 
pose if  its  electromotive  force  is  really  =  1 1 7*3  calories.  These 
oxpriments  show  that  the  electromotive  force  of  the  chromic 
acid  element  with  a  carbon  electrode  should  not  be  less  than 
82,  nor  greater  than  90  calories. 

(c.)  Chromic  Acid  Element  with  an  Electrode  of  Flatinum 
Sponge, — The  chemical  work  produced  by  this  element  is 
sensibly  equal  to  that  produced  by  the  former  element, 
whence  its  electromotive  force  should  be  estimated  at  about 
8  (85  ?)  calories. 

It  results  from  these  experiments  that  the  chromic  acid 
element,  as  employed  by  Favre — that  is  to  say,  with  a  posi- 
tive electrode  of  platinum — only  produces  an  exterior 
chemical  work  of  65  calories. 

If  we  substitute  for  platinum  in  the  same  element  carbon 
or  platinum  sponge,  we  may  render  85  calories  transmissible 
to  the  circuit. 

If  we  compare  the  electromotive  forces  of  chromic  acid 
elements  as  determined  by  means  of  physical  procedures,  we 
find,  according  to  the  nature  of  the  positive  electrode,  the 
following  values  : 

Carbon  =  1*574,  platinum  =»  0*977,  copper  =  0*961, 
platinum  sponge  =  ? 


The  decrease  of  the  electromotive  force  obsei'ved  in  the 
chromic  acid  element  with  a  copper  electrode  is  because  this 
metal  being  attacked  by  the  mixture  of  chromic  and  sul- 
phuric acid,  even  if  the  circuit  is  open,  occasions  a  current 
in  the  opposite  direction  to  the  primary  one.  As  for  the 
electromotive  force  of  the  chromic  acid  element  with  an 
electrode  of  platinum  sponge,  it  has  not  yet  been  deter- 
mined ;  but  we  may  foresee,  according  to  what  has  been 
said,  that  it  will  probably  be  very  near  to  the  electromotor 
force  of  the  chromic  acid  element  with  a  carbon  electrode. — 
Comptes  Rendus. 

Ox  the  Charoe  of  Dielectrics. — By  MM.  Villari  and 
Eighi. — ^Villari  had  observed  that  on  lashing  one  side  of  an 
ebonite  plate  it  was  charged,  as  is  generally  known,  n^atively, 
whilst  the  other  side  without  contact  with  a  conductor  took 
a  positive  charge,  the  opposite  of  what  is  generally  supposed. 
Eighi,  on  the  other  hand,  found  that  the  latter  charge  only 
appears  after  the  lapse  of  some  time  and  is  therefore  secondary. 
On  repeating  the  experiments  together,  when  the  anterior 
surface  was  rubbed  with  cat-skin  and  then  laid  upon  a  plate 
which  had  been  previously  discharged,  the  lower  surface 
when  examined  by  means  of  a  mixture  of  red  lead  and 
sulphur  or  of  a  test-disc  was  generally  found  positive.  If 
the  eroeriment  is  performed  rapidly  or  if  the  ebonite  plate  is 
heated  or  thoroughly  dried  over  chloride  of  calcium  it  appears 
negative.  If  exposed  for  some  time  to  the  air  it  is  positive 
again.  The  latter  charge  is  therefore  secondary. — Wiede- 
mannas  Beibldtter. 


On  the  Luminous  and  Spheroidal  Phenomena  which 
Accompany  the  Electrolysis  of  Liquids. — By  M. 
Slouguinof. — It  has  long  been  known  that  under  certain 
circumstances  electrolysis  is  accompanied  by  luminous 
phenomena  at  the  electrodes,  but  these  appearances  have 
till  lately  remained  almost  unnoticed.  It  has  been  estab* 
lished  that  light  appears  at  the  electrode  with  which  the 
circuit  of  a  battery  oi  many  elements  is  closed  by  plunging 
it  into  an  electrolyte  already  connected  with  the  otner  pole 
of  the  battery.  The  author  has  found  that  if  two  equal 
electrodes  are  plunged  unequally  deep  into  the  electrolyte, 
on  closing  the  circuit  of  a  sufficiently  powerful  batterv  a 
luminous  phenomenon  appears  at  the  electrode  which  is  less 
deeply  immersed.  This  electric  luminosity  may  be  of  two 
kinds,  one  of  which  is  a  consequence  of  the  spheroidal 
state  which  the  liquid  assumes  at  one  of  the  electrodes  in 
consequence  of  the  action  of  the  current.  Just  as  metal 
when  raised  to  a  high  temperature  repels  any  liquid  whidi 
is  brought  in  contact  with  it,  so  a  liquid  is  repelled  by  a 
metal  which  is  being  traversed  by  a  powerful  galvanic 
current ;  in  other  words,  both  heat  and  electricity  can 
throw  a  liquid  into  the  spheroidal  state.  Both  tiiese 
agencies  may  occasionally  act  conjointly.  The  electro 
spheroidal  condition  is  accompanied  by  a  faint  luminous 
appearance.  Besides  this  electrolytic  light  there  is  also  a 
luminosity  of  another  kind,  and  if  it  takes  place  at  the 
cathode,  particles  of  platinum  are  detached  from  this 
electrode.  In  case  of  the  development  of  light  at  the 
cathode  and  in  a  solution  of  platinum  chloride  in  hydro- 
chloric acid,  the  intensity  of  the  light  depends  on  the 
heating  of  the  platinum  powder  which  is  there  separated. — 
CarVs  Repertorium  der  Experimental  Physik, 

A  Galvanic  Element.— By  0.  Baudot. — ^The  author 
modifies  a  Bunsen  element  by  using,  instead  of  one  earthen- 
ware cylinder,  two,  the  one  placed  in  the  other,  both  filled 
with  nitric  acid.  The  carbon  is  placed  in  the  interior  vessel. 
— Wiedemann's  Beibldtter. 


Improvements  in  Secondary  Galvanic  Batteries. — 
Amongst  the  many  practical  or  unpractical  proposals  for  the 
construction  of  secondary  batteries,  must  he  included  the 
following  : — 

The  electrodes,  formed  of  spirally-coiled  polished  plates 
or  wire  brushes,  e.g.,  of  silver,  plunge  into  a  vessel  filled 
only  to  a  little  depth  with  water,  out  chiefly  with  oiL  The 
oil  is  to  form  a  badly  conductive  coating  upon  the  electrodes, 
so  that  the  cell  may  charge  itself  electrostatically.  For  the 
electrodes  may  be  substituted  baskets  filled  with  coke,  or 
two  strata  of  coke  separated  from  each  other  by  wadding. — 
Wiedemann's  Beibldtter. 
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NEW  PATENTS— 1882. 


3779.  "Electric  lamps."  B.  J.  Mills.  (Commimioated  by  W- 
K.  Thomas.)    Bated  August  9. 

3796.  "Electric  lamps  or  lighting  apparatus.'*  W,  R.  Lake. 
(Communicated  by  J.  B.  Wallace.)    Dated  August  9.     Complete. 

3802.  "  Secondary  batteries."    C.  T.  EjNazErr.    Bated  August  9. 

3803.  "Telephonic  apparatus."  S.  P.  Thompson.  Dated 
August  9. 

3812.  "Electric  seoondair  or  storage  batteries.*'  J.  S.  Bbxiun, 
W.  Tatlob,  and  F.  Kino.    Dated  August  10. 

3813.  "New  apparatus  for  regulating  and  measuring  electric 
currents."  J.  S.  Bbeican,  TV.  Taylob,  and  F.  Kino.  Dated 
August  10. 

3814.  "  Electric  lamp  apparatus."  H.  J.  Haddan.  (Communi- 
cated by  C.  F.  Brush.)    Dated  August  10. 

3816.  "  Improvements  in  type- writers  and  in  the  method  of  pro- 
dacingsymbols  by  the  same;  also  applicable  to  printing  telegraphs." 
H.  J.  Haddan.     (Communicated  by  B.  Schmitz.)    Dated  August  10. 

3820.  "  Magneto-electrical  apparatus  for  signalling  onrailways." 
J.  H.  Johnson.  (Communicated  by  F.  and  J.  Ducousso  and  the 
Soci^t^AnonymeMaison  Breguet.)    Dated  August  10. 

3821.  "  Electric  lamps."    F.  Mobi.    Dated  August  10. 

3822.  "Batteries  for  the  storage  of  electricity."  F.  Mobi. 
Dated  August  10. 

3824.  "  Meter  or  reg^istering  apparatus  for  the  electric  light." 

A.  M.  Clabx.       (Communicated  by  L.  Hours-Humbert  and  J.  de 

B.  de  liman.)    Dated  August  10. 

3825.  "Electro-motors."     S.  H. Esoienb.    Dated  August  10. 

3827.  "  An  improved  vessel  or  station  for  automatically  compress- 
ing and  storing  air  by  the  action  of  the  waves  of  the  sea,  and  also 
for  the  generating  of  electricity  by  means  of  this  compressed  air.*' 

C.  W.  Habdino.    Dated  August  10. 

3834.  •*  Regulating  electric  light"  H.  Wilde.  Dated 
August  11. 

3842.  **  Suspending  telegraph  wires  from  iron  poets."  H.  C. 
JoBsoN.    r>ated  August  11. 

3846.  *•  Regulating  electric  currents."  W.  S.  Smith.  Dated 
August  12. 

3856.     **  Electric  lamps  or  lighting  apparatus."    "W.  R. 
(Communicated  by  N.  E.  Reynier.)    Dated  August  12. 

3861.     '*  Electric   incandescent  lamps."      G.  Ppannkuchb 
A.  A.  DrtON.    Dated  August  12. 
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5668.  '*  Dynamo-electric  machines,  &c."  Sib  WmjAX  Thomson. 
Bated  December  26.  Is.  lOd.  Consists  of  improvements  in  d3mamo- 
eleotric  machines,  and  which  may  be  employed  either  for  generating 
electric  currents,  or  for  developing  mechanical  energy  from  electric 
currente.  One  <^  these  improvements  consists  of  a  revolving  metallic 
brush,  to  x>^om^  the  functions  of  the  fixed  metallic  brushes  or 
combs  which  have  been  hitherto  generally  used  for  making  the  con- 
tacts with  the  commutator  bars.  By  means  of  this  brush  the  desired 
effect  is  produced  with  but  little  friction,  the  mechanical  action 
being  chiefly  rolling.  The  requisite  rigidity,  or  quasi-rigidi^  of  the 
roller  is  given  partlv  by  the  elasticity  of  its  constituent  metalhc  parts, 
and  partly  by  centrifugal  force.     [This  is  an  important  patent.] 


1882. 

14.  "  Apparatus  for  electric  lighting."  Andbbw  Mackib.  Dated 
January  2.  6d.  Relates  to  an  improved  incandescent  lamp  con- 
structed with  two  or  more  filaments  enclosed  in  an  exhausted  glass 
globe,  and  to  which  there  is  connected  a  regulating  arrangement 
whereby  any  surplus  currente  of  electricity  over  and  above  that 
required  to  make  a  single  filament  incandescent  is  shunted  into  the 
next  filament  or  filamente,  according  to  the  strength  of  such  excess  of 
current,  thus  preventing  any  one  oi  them  being  overheated  and  des- 
troyed, and  amnitting  of  the  illuminating  power  of  every  lamp  in  a 
circuit  being  increased  by  simply  increasing  the  main  current  to 
a  suitable  extent.  In  carying  out  this  invention  the  inventor  pro- 
ceeds as  follows.  All  the  positive  terminals  of  the  filamente  in  the 
globe  are  connected  to  studs  let  into  a  piece  of  insulating  material, 
the  studs  being  fixed  at  a  certain  distance  apart ;  the  branch  positive 
conductor  from  the  main  lead  being  attached  to  the  first  of  the  studs. 
On  the  first  stud  there  reste  a  sliding  contect  piece  of  such  size  and 
shape  that  when  moved  to  the  necessaryextent  it  can  cover  and  make 
ccmtact  with  the  whole  of  the  ituds.  This  contect  piece  is  attached 
to  a  spindle  connected  to  the  armature  of  an  electro-magnet,  a  small 
spring  being  arranged  so  as  to  press  the  armature  away  from  the 
magnet,  when  a  normal  current  on  ite  way  to  stud  No.  1  passes 
round  the  coil  of  the  electro-magnet,  this  latter  overcoming  the  pres- 
sure of  the  spring  attracte  the  armature  and  so  draws  fiie  contect 
piece  into  close  proximity  to  the  second  stud ;  but  should  an  excess  of 
current  occur  either  accidentellv  or  intentionally,  such  excess  over  and 
above  the  normal  current  will  draw  the  armature  stiU  closer  to  the 
magnet,  and  so  cause  the  contact  piece  to  slide  over  and  make 
contact  with  one  or  more  studs  according  to  the  amount  of  such 
excess  of  current,  thus  throwing  the  corresponding  filamente  into 
action. 


29.  *♦  Secondary  batteries."  D.G.FitbOhbald  andC.H.W.Bioos 
andW.W.  Bbaxthont.  Dated  January  3.  2d.  Relates  to  the  improve- 
ment of  secondary  electrical  batteries.  According  to  one  part  of  the  in- 
vention electrodes  are  obtained  having  an  increased  surface  or  poro^ty 
by  utilising  what  is  known  as  local  action  occurring  between  lead  and 
a  metel  electro-negfative  to  lead.  The  electrodes  are  obtained  by  de- 
positing on  or  in  plates  of  lead  or,  of  1^  alloy  by  chemical,  electro- 
chemical, or  mechanical  means,  a  metel  electro-negative  to  lead, 
such  metal  being  in  most  cases  subsequently  removed  preferably  by 
making  the  plate  an  anode  in  a  solution  which  does  not  form  a  soluble 
salt  of  lead.     {Ffovisional  only,) 

49 .  *  •  Heasuring  and  recording  quantity  of  electricity, ' '  &c.  John 
HopKiNBON.  Dated  January  4.  6d.  Itelates  to  the  methods  of 
measuring  the  whole  quanti^  of  electricity  which  passes  through  a 
conductor.  For  this  purpose  the  inventor  makes  use  of  a  centrifugal 
governor  or  centrifugEd  apparatus  and  controls  ite  velocity  by  elec- 
mcal  or  electro-magnetic  apparatus.    The  centrifugal  force  of  the 

fovemor  may  be  opposed  by  we  attraction  or  repulsion  of  one  con- 
uctor  conveying  electricity  on  another  conductor  conveying  ^eo- 
tricity,  of  an  electro-magnet  for  ite  armature  or  of  a  solenoid  for  ite 
core.  Or  the  centrifugal  force  may  move  one  contact  piece  or  its 
equivalent  and  the  electrical  apparatus  a  second  contact  piece  in  such 
wise  that  as  the  speed  of  the  governor  increases  the  former  piece  or 
ite  equivalent  is  moved  from  tiie  second  whilst  as  the  electrical  force 
increases  the  second  piece  follows  up  the  first.  When  the  centrifugal 
force  is  mechanically  opposed  to  the  electrical  force  the  governor 
may  act  by  bringing  a  friction  brake  into  action  or  it  may  act  by 
making  and  breakmg  an  electrical  contact.  The  governor  may  bo 
driven  by  a  small  d3mamo-electric  machine  or  in  the  case  of  using  a 
broke  the  governor  may  be  driven  by  clockw<ffk. 

56.  "  Apparatus  used  in  the  distribution  of  electrical  energy." 
John  Pebbt.  Dated  January  5.  4d.  In  the  distribution  of  elec- 
trical energy  from  a  central  source  it  is  very  importent  that  any 
person  to  whose  premises  conducting  wires  are  laid  should  get  a 
supply  which  is  quite  independent  of  the  demand  from  and  supply  to 
other  consumers  of  power.  The  inventor's  method  is  to  use  one  or 
more  magneto-electrical  machines  or  some  other  form  of  electrical 
machine  or  battery  which  will  produce  in  a  circuit  an  electromotive 
force  which  is  constant  and  independent  of  any  other  electromotive 
forces  in  the  same  circuit,  and  in  addition  to  this  to  have  in  the 
same  circuit  one  or  more  dynamo-electric  machines. 

64.  "Magneto  and  dynamo -electric  machines."  Lobentz 
Albebt  Gboth.  (A  communication  from  abroad  by  R,  J.  Q-iilcher, 
of  Austria.)  Dated  January  6.  6d.  Has  for  object  the  reduction 
or  obviation  of  the  injurious  heating  of  the  wire  coils,*  and  thereby 
the  production  of  an  increased  useful  effect  in  the  machine.  Ac- 
cording to  these  improvements  the  inductor  roteting  between  the 
magnetic  pole  surfaces  cousiste  of  a  ring,  the  core  of  which  is  f onned 
of  'separate  magnetically  insulated  strips  (Lamellen)  of  soft  iron  in 
order  to  facilitate  the  change  of  the  magnetic  poles  during  the 
rotetion  of  the  ring,  and  thus  to  reduce  the  heating  of  the  ring  iteelf 
to  a  minimum.  'Die  section  of  the  ring  differs  materially  from  those 
of  other  machines,  being  either  of  a  wedge  shape,  that  is,  triangular, 
or  of  a  wedge-shaped  pointed  square  or  rectengle.  This  form  not 
only  permits  of  a  convenient  and  solid  fixing  of  the  inductor,  but 
also  allows  the  wire  bobbins  wound  round  8U<3i  a  ring  to  be  exposed 
to  the  inducing  action  of  the  magnetic  pole  surfaces  from  aU  sides, 
and  thereby  completely  obviates  the  production  of  heat,  which  in 
other  machines  is  formed  in  the  passage  of  the  electric  current 
through  the  unexcited  wire  parte.  The  magnetic  pole  surfaces  are 
formeS  in  all  their  parts  of  a  U-shaped  section,  and  enclose  the 
roteting  ring  in  such  manner  that  the  leg^  of  ite  cross  section  project 
out  on  both  sides  over  the  wedge-shaped  pointe  of  the  section  of  the 
ring,  and  the  latter  is  thus  exposed  on  all  sides  to  their  inducing 
action. 

69.  "Manufacture  of  incandescent  lamps."  E.  H.  T.  Livbino 
and  C.  V.  Bots.  Dated  January  6.  4d.  Relates  to  modes  of  manu- 
facturing incandescent  lamps,  whereby  their  expense  is  reduced  or 
their  conducting  threads  more  eamly  replaced  when  damaged  or 
destroyed.  Li  the  first  dass  of  lamp,  where  cheapness  is  obtained, 
the  inventors  avoid  the  use  of  the  platinum  wires  sealed  in  the  glass 
which  have  hitherto  been  employed  in  vacuous  lamps  to  make 
electrical  connection  with  the  carbon  thread  and  the  wires  outeide, 
and  use  instead  a  pair  of  conducting  wires,  suitebly  insulated,  passing 
through  a  narrow  tube  or  tubes  sealed  on  to  the  globe,  and  they 
prevent  the  entrance  of  air  into  the  globe  through  the  tube  by 
partly  fiUing  it  with  well-boUed  pitch,  or  other  resinous  or  suiteble 
cement,  which  will  not  give  off  sufficient  vapour  to  injure  the  lamp. 

71.  "Automatic  electric-printing  registers,  &c."  A.  J.  Boult. 
(A  communication  from  abroad  by  B.  E.  Valentine,  of  New  York, 
America.)  Dated  January  6.  lOd.  Consiste  of  automaticallv 
receiving  and  forming  a  permanent  register  of  electric  signals.  It 
consiste  of  one  or  more  transmitters,  or  signal  boxes,  for  sending 
signals  by  the  breaking  of  a  circuit.  The  chief  features  of  the 
signal-box  being  a  revolving  wheel,  having  on  ite  first  quarter  the 
notches  to  denote  the  nature  of  the  signal.  On  the  next  quarter 
and  on  the  third  quarter  notches  to  denote  the  number  of  the 
stetion  whence  the  signal  is  sent,  and  on  the  last  quarter  an  in- 
dependent contect  surface  to  switoh  a  main  circuit  through  a  bell 
magnet  to  enable  a  return  sigpaal  to  be  sotmded  at  the  transmitter. 

72.  "Secondary  or  reversible  electric  batteries."  Ranbin  Kennedy. 
Dated  January  6.  2d.  Has  for  ite  object  to  improve  the  construction 
and  action  of  secondary  or  reversible  electric  batteries.  A  batterv 
made  according  to  the  invention  consiste  of  one  or  more  vessels,  each 
of  any  convenient  shape,  made  of  wood  or  other  suiteble  non-conducting 
material,  and  capable  of  holding  a  quantity  of  dilute  sulphuric  or 
other  suitable  acid.  Immersed  in  the  dilute  add  there  are  plates  of 
lead,  tin,  iron,  or  other  suiteble  metal,  or  of  conductiug  carbon,  pre- 
pared in  such  manner  as  on  being  charged  by  an  electric  current  from 
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a  dynamo-eleotric  maohine  or  other  sooroe  to  become  the  receptacles 
of  oxjgen  and  hydrogen  due  to  tiie  decomposins^  action  of  the  ourrenty 
the  oxygen  being  absorbed  in,  or  in  connection  with,  one  kind  of 
plate,  and  the  hydrogen  in,  or  in  connection  with,  another  kind  of 
plate.  After  being  charged  in  this  way-  the  battery  is  capable  of 
being  used  to  supply  an  e^tiio  current.    (Provitional  only,) 

95.  <<  Electric  lamps.''  W.  J.  Maokeitzzs.  Dated  January  7. 
6d.  Belates  to  improyements  in,  or  connected  with,  electric  arc 
lamps,  which  consist  (firstly)  in  special  means  whereby  the  feeding  of 
the  carbon  pencils  or  electrodes  is  controlled,  and  their  resistance 
minimised ;  and  (secondly)  in  novel  arrangements  of  regulating  appli- 
ances connected  with  eleomo  arc  lanips,  to  be  used  either  in  combina- 
tion with,  or  separately  from  the  first  part  of  the  improvements, 
whexeby  more  perfect  regulation  of  the  distance  between  the  elec- 
trodes may  be  secured  for  the  puix>ose  of  maintaining  the  arc 
steadily. 

118.  "Telegraphy.*'  Pbteb  JsMBEif.  (A  communication  from 
abroad  by  F.  W.  Jones,  of  America.)  Dated  January  9.  ^  4d. 
Relates  especially  to  duplex  cable  telegraphs,  and  the  object  is  to 
provide  an  efficient  means  for  overconung  the  disturbing  effects  of 
the  electrical  discharge  from  the  cable  upon  the  receiving  instrument 
at  the  home  or  sendi^  station.     {Provitional  only.) 

120.  "Storing  Electrical  Energy,  &c."  J.  E.  Lzabdet.  Dated 
January  9.  8d.  Has  for  its  object  improvements  in  the  means  of 
and  in  the  apparatus  for  storing  electrical  enei^  and  in  the  prepara- 
tion of  the  materials  to  be  emjuoyed. 

129.  "Electrically  lighting  railway  trains."  W.  H.  Pbbboe. 
Dated  January  10.  6d.  Belatee  to  the  lightinff'  of  railway  carriages 
bj  electricity,  the  object  in  view  being  to  provide  means  of  genera- 
tmg  a  practically  uniform  current  of  elec&city  notwithstanding  the 
stoppage  of  the  train  or  variations  in  its  speed.  For  this  purpose 
from  one  or  more  of  the  running  axles  of  the  train  the  inventors 
work  air-compressing  pum^,  so  as  to  charge  one  or  more  reservoirs 
with  compressed  air.  This  compressed  air  is  employed  to  work 
an  en^^e  or  engines  which  work  suitable  dynamo-eleotric  machines, 
the  air  engines  having  their  supply  regulated  so  as  to  maintain 
as  nearly  as  possible  umform  speed. 

144.  "  Secondary  galvanic  batteries."  H.  J.  Haddjln.  (A  com- 
munication from  abroad  by  Dr.  Emil  Boettcher,  of  Leipzig.)  Dated 
January  11.  2d.  Relates  to  secondary  galvanic  batteries  or  acoumu- 
lators,  and  consLBts  in  the  application  of  zinc  vitriol  as  exciting  liquid, 
and  of  zinc  and  oxide  of  lead  as  electrodes,  the  action  of  these 
elements  being  as  follows: — An  electric  current  from  a  dynamo- 
machine  passing  through  a  solution  of  pure  sulphate  of  zinc  (one 
part  of  the  salt  to  three  parts  of  water)  decomposes  the  said  salt,  and 
causes  a  deposit  of  zinc  on  a  thin  plate  of  pure  zinc,  the  diluted 
sulphuric  acid  (1  to  10)  being  not  strong  enougn  to  attach  pure  zinc. 
The  other  pole  is  formed  by  thin  lead  foil,  folded  several  times,  in 
order  to  augment  the  active  surface,  and  covered  with  a  Uiidc  layer 
of  pure  litharge.  The  oxygen,  coming  in  contact  with  ihe  said  lead 
foil,  produces  a  very  thin  layer  of  peroxide  of  lead.  B^  dosing  the 
galvanic  element  thus  formed,  the  zinc  previously  deposited  is  again 
dissolved,  and  thereby  the  sulphate  of  zinc  produced,  while  the 
hydrogen  reduces  not  only  the  peroxide  formed  on  the  lead  plate,  but 
also  a  layer  of  the  oxide  of  lead,  thereby  forming  metallic  lead.  If 
now  the  current  from  the  dynamo-ma^bine  is  agfain  passed  through 
the  element,  a  new  deposit  of  zinc  is  formed  on  the  zmc  plate,  while 
on  the  opposite  pole  not  only  the  previously  reduced  peroxide  of  lead, 
but  also  the  lead  formed  from  the  oxide,  is  ag^ain  oxidised  into  per- 
oxide  of  lead.  B^  a  few  repetitions  of  this  process,  the  seconoary 
galvanic  element  is  completed,  and  has  aoquii^  high  electromotive 
power. 

185.  "Electric  accumulators."  H.  J.  Haddan.  (A  communica- 
tion from  abroad  by  Augustin  Morel,  of  Roubaix,  IVance.)  Dated 
January  13.  2d.  Has  for  its  object  to  reduce  the  weight  of  electric 
accumulators,  and  consists  in  the  application  of  a  series  of  receptacles 
provided  with  two  metallic  blades  or  other  good  conductors  which 
serve  as  poles  for  the  decomposition  of  water  or  other  suitable  liquid. 
If  an  electric  current  is  made  to  pass  through  these  elements,  the 
receptacles  are  filed  with  gas,  water  yielding  one  volume  of  oxygen 
and^  two  volumes  of  hydrogen.  If  now  the  current  is  broken  or 
diminished,  the  oxygen  ooinbines  again  with  the  hydrogen  to  form 
water,  thereby  yielding  the  exact  amount  of  electricity  which  has 
been  previously  spent.     {ProviaiomU  only,) 

197.  "Apparatus  for  the  transmission  and  reception  of  sounds." 
W.  C.  Babnst.  Dated  January  13.  2d.  In  order  to  protect  as 
much  as  possible  a  microphone  or  current  regulator  from  die  evil 
necessarily  attendant  upon  the  use  of  a  thin  vibratory  plate  in  con- 
nection therewith,  the  inventor  places  the  microphones  inside  a  box 
made  of  wood,  cork,  ebonite,  felt,  or  any  equivalent  material,  the 
material  surrounding  the  microphone  being  of  sufficient  thickness  to 
reduce  to  a  minimum  any  vibratory  movements  which  the  sound 
waves  may  give  to  the  material,  thus  leaving  the  microphone  to  be 
acted  upon  fiy  the  molecular  movement  of  the  material  to  which  it  is 
attached.  This  box  is  not  fixed  to  any  substance,  but  merely  rests 
on  the  top  of  a  box  containing  the  induction  coil,  where  it  is  retained 
by  its  vi9'inertid,     {Propisional  only,) 

319.     "Construction   of   secondary   batteries."      J.   S.    Sblloit. 

Dated  January  21.    2d.    Relates  to  the  construction  of  the  terminal 

plates,  supports,  retainers,  or  frames  upon  or  in  which  the  active 

material  or  agent  is  deposited,  placed,  or  fixed  in  the  construction  of 

•"^condary  batteries,  the  object  of  the  said  invention  being  to  render 

^  ib  plates,  supports,  retainers,  or  frames  more  durable  tbm  as  they 

^  'ineur  ordinarily  constructed.     In  carrying  out  the  invention  the 

I .  j^vQ^nHtructs  such  plates,  supports,  retainers,  or  frames  paitially 

.,J.  I>i **<'<-"»  or  rods  of  any  convenient  shape  or  combination  of 

'  ■  .'tiy  of,  metal,  carbon,  or  of  other  suitable  material 

lodootlye  in  itself  or  can  be  rendered  conductive,  on 


or  to  which  are  attached,  connected,  or  affixed,  stri^  or  pieces  of  lead 
or  other  suitable  metal  or  material,  such  strips  or  pieces  being  of  any 
oonvenient  form  for  retaining  on  the  surfaces  or  in  the  cavities,  inter- 
stices, cells,  or  spaces  the  active  material  in  a  divided,  finely  divided, 
pasty,  deposited,  or  other  convenient,  or  dedrable  condition. 

224.  "  Electric-lighting  apparatus,  &o."  W.B.Laxb.  (Aoom. 
munication  from  abroad  by  J.  S.  l^^illiams,  of  America.)  Bated 
January  16.  6d.  Relates  to  the  manufacture  or  oonstroction  of 
electric  lamps,  candles,  or  lighting  apparatus,  which  will  be  more 
durable  and  efficient  than  t^ose  hitherto  provided,  and  the  said  inren- 
tion  consists  in  various  improvements  as  specified. 

1437.  "  Electric  accumulator."  Sioisinnn)  OoHiri.  Dated  Huch 
25.  4d.  Relates  to  a  new  or  improved  accumulator  for  the  storase 
of  electric  energy  (commonly  called  storage  of  electridtv)  for  &b 
purposes  of  electric  Ughting  and  electromotive  power,  whereby  the 
mventor  obtains  a  larger  capacity  of  storage  combined  with  greater 
efficiency  and  durability.  Hitherto  the  cells  of  the  accumulatorB  in 
use  are  liable  to  polarise  themselves  and  reauire  a  oonriderable 
volume  and  weight  or  the  electrodes  are  quickly  destroyed.  The 
object,  therefore,  of  the  invention  is  to  obviate  those  defects,  and  also 
to  simplify  the  construction  of  the  accumulator  whereby  it  is  more 
readily  applicable  to  different  uses. 

According  to  the  invention,  the  inventor  applies  on  the  surface  of  a 
sheet  of  lead  of  any  oonvenient  size  (by  preference  about  a  foot 
square  and  about  l-16th  of  an  inch  thick),  a  layer  of  mercuric  sul- 
phide,  HgS,  say,  about  six  ounces  to  the  square  foot,  whether  amor- 
phous or  crystallised,  by  preference  the  crystallised  HgS,  called  cin- 
nabar or  Vermillion  is  used,  and  bends  the  coated  sheet  into  the  form 
of  a  box  or  into  the  form  of  a  spiral,  so  that  the  layer  cannot  be 
removed  by  the  add.  This  prepared  sheet  is  used  for  the  positife 
electrode.  A  second  sheet  of  lead  rather  less  in  size  is  arranged  and 
prepared  in  the  same  way  as  the  first  one,  for  the  negative  electrode. 
Doui  sheets  are  perforated  and  placed  so  as  to  be  separate  or  apart 
from  each  other  into  a  jar  or  box  filled  with  diluted  siuphuric  acid  in 
the  usual  way,  and  then  charg^  by  the  ordinary  known  process. 

DISCLAIMERS. 
The  Edison  Electric  light  Company  (Limited),  "  Electric  lamps." 
No.  678.     1880.     "Magneto-electric  machines."    No.  3964.    1880. 
"  Connecting  the  carbon  ends  to  conduoting  wires  on  electric  lamps." 
No.  768.     1881. 


CITY  NOTES. 


Old  Bbojld  Stbbbt. 


THE  METROPOLITAN  (BRUSH)  ELECTRIC  LIGHT 
AND  POWER  COMPANY  (LIMITED). 

On  the  afternoon  of  Friday,  the  11th  inst.,  at  the  City  Terminus 
Hotel,  Cannon  Street,  under  the  presidency  of  Sir  Michael  Kennedy, 
R.E.,  K.C.S.I.,  an  extraordinary  general  meeting  of  the  membenof 
this  company  was  held. 

The  secretary,  Mr.  Robert  Wilson,  having  read  the  notice  oon- 
yening  the  meeting 

The  Chairman  said :  This  is  a  special  meeting  held  merely  for  the 
purpose  of  confirming  a  resolution  passed  at  the  former  specul 
meeting.  As  soon  as  we  have  confirmed  the  resolution  we  shall  be 
in  a  position  to  obtain  from  the  Committee  of  the  Stock  Exchange 
a  quotation.  We  have  already,  as  vou  are  aware,  had  a  settlement 
I  therefore  simply  beg  to  move  the  following  special  resolutiona, 
modifying  the  articles  of  association,  duly  passed  at  the  extim- 
ordinary  general  meeting  of  the  company  held  on  the  24th  July  Iwt 
be  and  the  same  are  hereby  confirmed : — 

1.  That  the  following  words  be  inserted  at  the  end  of  Article  4 : 
"  Provided  always  that  no  share  shall  be  issued  at  a  discount  without 
the  sanction  of  a  general  meeting." 

2.  That  in  lieu  of  "  1886,"  occurring  in  Articles  81  and  89  respec- 
tively, *•  1884  "  be  inserted. 

3.  That  Articles  85  and  100  be  and  they  are  hereby  expunged. 
This  was  seconded  by  Mr.  James  Whitehead  (vice-chairman),  and 

carried  unanimously. 

Statutobt  Meetino. 

The  Secretary  then  read  the  notice  convening  the  first  ordinary 
general  statutory  meeting,  which  accordingly  took  place. 

The  Chairman  said :  Gentlemen,  this  is  our  first  general  statutory 
meeting,  and,  as  is  usual  on  such  occasions,  we  have  not  much  to 
communicate  to  you.  Up  to  the  present  time  our  business  has  be«i 
chiefly  the  organisation  and  preparation  for  the  work  which  li 
doubUess  before  us,  and  which  we  hope  to  carry  on  on  a  very  ^^^ 
aive  scale  when  the  winter  brings  us  long  dark  nights  and  often  daj% 
days.  The  company  was  incorporated  on  May  I5tn  with  a  capitals 
£1,000,000  sterlmg,  in  200,000  shares,  of  which  100,000  shares^ 
first  offered.  392,686  shares,  or  very  nearly  four  times  the  nMaoer 
offered,  were  applied  for,  and  the  whole  number  available— 100,000-- 
were  in  the  first  instance  allotted.  This  number  was  reduced  by  310 
withdrawals,  which,  after  full  and  careful  consideration,  the  director! 
were  constrained  to  admit  upon  legal  grounds.  We  engaged  suitable, 
but  not  extravagant,  offices  at  110,  Cannon  Street.  One  w  jour 
first  directors.  Major  Wood,  resigned  his  seat  at  the  board,  find, 
ing  that  very  onerous  calls  upon  his  time  in  other  directioM 
rendered  him  unable  to  give  that  attention  to  our  affairs  which  tlwtf 
importance  necessitated.  But  the  board  was  strengthened  J? 
accession  of  Mr.  Rose,  of  the  firm  of  Morton,  Rose,  and  Co.^ 
gentleman  well  known  to  you  all  by  reputation  at  least.  We  enterol 
mto  a  working  arrangement  with  the  Hammond  Company,  under 
which  we  seciued  the  services  of  Mr.  Hammond  as  our  managinj 
director  on  terms  based  upon  a  share  of  the  profits.  Mr.  HammOM 
had  before  gathered  together  a  considerable  staff,  and  had  exD|0i«d, 
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BO  to  speak,  the  requirements  of  the  metropolia  as  regfards  electric 
lighting.    He  had  also  estabUshed  a  lighting  station  at  Westminster 
and  another  in  Holbom.    Mr.  Hammond's  reputation  as  an  energetic 
nan  of  business  and  a  successful  organiser  of  the  Brush  system 
most  be  very  well  known  to  jou  all.    We  felt  that  in  making  this 
tempormry  arrangement  we  did  the  best  in  our  power  to  proride  for 
a  succesrfol  starting  of  our  operations.    We  appointed  Mr.  WiUon, 
a  gentleman  who  has  had  g^at  experience  in  public  companies,  to  be 
our  secretary.    As  soon  as  our  organisation  had  been  completed,  we 
preceded  to  lay  the  foundation  of  the  extensiye  business  which  we 
trust  is  before  us.    We  advertised  in  all  the  newspapers ;  we  gave  a 
wide  oiroulation  to  the  pamphlet  prepared  by  our  managing  director, 
giving  prices  of  plant  and  machinery,  estimated  cost  of  installations, 
ie.    Up  to  the  present  time  our  work  has  been  confined  mainly  to 
small  private  installations.    As  regards  pubUc  lighting,  although  we 
have  been  in  communication  with  many  authorities,  we  have  found 
that  on  their  part  they  have  an  objection  to  make  any  movement  till 
the  Electric  Lighting  "^ill  has  become  law.    All  those  gentlemen  who 
are  concerned  in  electric  lighting  must  have  followed  the  course  of 
the  bill  with  a  considerable  amount  of  interest,  though  perhaps  also 
with  a  little  apprehension.    I  was  prepared  to  address  you  in  some- 
what different  terms  to  those  I  shall  now  have  to'adopt,  for  I  am  happy 
toinfonn  you  that  in  Committee  of  the  House  of  Lonls  on  Tuesday  the 
bin  underwent  considerable  and  material  modification.    The  terms  for 
which  Hcenoes  can  be  granted  with  the  assent  of  the  local  bodies  was 
altered  from  five  to  seven  years,  and  the  period  for  which  provisional 
orders  can  be  granted  from  fifteen  to  twenty-one  years.    This  is  no 
doubt  a  considerable  concession.     But  the  objectionable  clause  of 
the  bill  is  a  oompulsoiy  sale  clause  which  still  remains  in  it  in  Uie 
inequitable  terms,  if  I  may  so  express  myself,  in  which  it  was  first 
drafted ;  and  it  is  to  this  point  we  shall  have  to  direct  our  future 
efforts.     Under  this  clause,  as  you  are  weU  aware,  electric  light 
undertakers  are  liable  to  be  compelled  to  sell  their  plant  and  property 
at  the  end  of  the  period  for  which  a  provisional  order  has  been 
granted  for  the  mere  price  of  the  materials,  without  taking  into 
consideration  anything  regarding  the  gfoodwill  of  the  concern.    This 
I  consider  very  bad.    But  it  might  have  been  justified  to  some  extent 
had  there  not  been  in  the  bill  a  clause  which  reg^ates  the  price  at 
which  electricity  shall  be  supplied  to  consumers.    The  existence  of 
this  clause  restrains  electric  undertakers  from  making  large  profits, 
while  the  sale  clause  compels  them  to  sell  their  property  at  a  time  when 
in  all  probability  they  haii  begun  to  reap  the  fruits  of  their  enterprise. 
As  regarda  our  action  under  the  biU  we  have  matured  the  steps  that  we 
shall  adopt  and  which  we  intend  to  take  as  soon  as  possible.   It  would 
not  be  advisable  for  me  to  make  any  detailed  statement  of  what  those 
steps  are.      All  that  I  can  tell    you  is  that  we  have  arranged 
what  shall  be  done,  and  to  lose  no  time  in  doing  it.    It  is  very  encoura- 
ging, gentlemen,  to  find  that  there  is  a  general  and  growing  opinion 
that  the  electric  light  enterprise  has  before  it  a  great  and  inunediate 
future.    WTierever  the  subject  is  discussed,  whether  it  be  in  Parlia- 
ment or  out  of  Parliament,  or  in  the  columns  of  the  public  press, 
the  aentiment  is  almost  universally  expressed.    In  an  article  in  the 
I\me$t  of  the  17th  July — I  don't  know  whether  you  have  all  seen  it — 
there  are  words  to  the  effect  that,  **  there  is  a  vast  field  of  electric 
work,  and  so  far  from  having  to  educate  the  public  to  the  use 
of  slecMcity,  as  some  seem  to  contemplate,  those  who  are  concerned 
in  its  distribution  will  soon  be  applied  to  by  more  customers  than 
they  can  deal  with."    This,  gentlemen,  has  up  to  the  present  time 
been  our  own  experience.     We  have  joined  also  in  a  very  important 
movement.     You  are  aware  that  there  are  many  companies  who 
derive  their  licences,  as  we  do,  from  the  Anglo-American  Brush  Cor- 
poration,     We  have  thought  it  advisable  to  join  a  conference  of 
those  companies,  their  boards  having  agreed  to  send  delegates  to 
form  a  council.     Our  licences  are  similar  but  .our  districts  entirely 
distinct.    We  have  a  common  cause  and  no  conflicting  interests. 
We   therefore    thought    that   for   united    action    and    protection 
of  common  interests,   a   council    of   that  description  would  have 
a  very  important  effect  in  protecting  the  Brush  interests.    Already 
the  oouncU  has  met  and  arranged  its  procedure,  passed  important 
resolutions  as  regards  the  quality  and  price  of  plant  and  material, 
which    it    receives  from  the  Anglo-American  JBrush  Corporation. 
These,  gentlemen,  are  all  the  remarks  I  have  to  make,  and  if  any 
gentlconkn  has  any  questions   to  ask  I  shall  be  glad   to  answer 
them  to  the  best  of  my  ability. 

Mr.  Campbell  asked  whether  the  310  which  were  withdrawn  were 
subscribers  or  shares  ? 
The  Chairman  replied  that  they  were  shares,  not  subscribers. 
A  shareholder  asked  if  the  companywere  doing  any  business  at  the 
present  time  P  ^ 
The  Chainnfin  said  they  were  doing  business  in  many  directions. 
The  shareholder,  centinuing,  said  Uiey  held  meetings  occasionally, 
but  he  thought  they  heard  nothing  definite. 

The  Chairman  answered  that  they  were  preparing  to  do  business 
when  business  arose.  Th^  were  domg  busmess  to  a  very  consider- 
able extent,  and  he  might  mention  from  memory,  Covent  Garden. 

Another  shareholder:    You  are  earning  money  at   the    present 
time? 
The  Chairman :  Yes,  sir. 

Mr.  Price  said  he  thought  many  of  the  shareholders  were  dissatis- 
fied, and  he  should  like  to  ask  a  question  or  two.  The  Camberwell 
Streets  Committee  asked  for  tenders  to  light  with  electricity  the 
streets  in  their  district.  Only  one  tonder  was  sent  in.  Was  it  theirs  P 
And  if  not,  why  did  they  not  tonder  ?  Did  they  possess  the  right  to 
raannf aoture  their  own  carbons,  or  were  they  manufactured  in  New 
York  and  sent  oyer  here?  As  there  seemed  to  be  a  doubt  as  to 
whether  electric  lighting  could  compete  with  gas  in  regard  to  price, 
he  ahould  like  to  ask  whether  the  last  tonder  would  be  remunerative 
for  lighting  certain  districts  in  the  City?  Were  the  lighting  of 
certain  railway  stations  in  the  metropolis  remunerative  contracts  P 
He  should  be  very  pleased  with  a  plain  answer. 
Tlie  Chairman  thought  that  all  those  questions  could  be  very  easUy 


answered.    As  his  friend,  Mr.  Hammond,  was  more  acquainted  with 
the  practical  details  of  those  matters,  he  would  ask  him  to  reply. 

Mr,  Hammond  said,  as  the  gentleman  before  the  previous  speaker 
had  asked  a  question  which  involved  a  great  principle  in  the  business 
of  the  company,  he  might  be  pardoned  if  he  dealt  with  it  as  well  as 
the  chairman.  An  electric  lighting  company,  in  ito  initial  stage,  had 
a  great  deal  of  ground  to  cover  in  tiie  way  of  preparing  for  business, 
and  if  they  got  no  fruits  from  them  they  would  certainly  be  in  a 
great  mess.  One  was  also  anxious  not  to  be  too  closely  questioned  as 
to  the  mode  of  organisation  they  had  pursued  in  me  metropolis, 
though  he  should  like  to  make  them  as  enthusiastic  as  he  was  himself 
as  to  what  was  being  done  in  a  quiet  manner  to  cover  the  whole  place. 
If  he  were  to  take  them  into  the  ofice  and  show  them  the  streets  all 
named,  the  traveller  of  each  put  to  them,  and  the  days  upon  which 
tiiey  visited  these  districts,  they  would  form  some  idea  of  how  the 
districts  were  being  covered.  They  did  not  want  to  teU  their  friiends 
outside  all  they  were  doing ;  but  he  could  assure  them  there  was 
no  spot  in  the  metropolis  that  was  not  being  covered  by  this 
company.  That  preliminary  work  was  being  carried  out  with  as 
little  expense  as  possible,  and  they  felt  that  where  £1  was  spent  in 
this  manner  they  would  get  back  £3  in  its  place.  Their  tune  up  to 
the  present  had  by  no  means  been  lost.  In  the  matter  of  grouping 
together  districts,  and  the  hiring  out  of  lights,  it  was  their  policy  to 
.  get  the  customers  firat  and  then  put  down  central  stetions  in  the 
midst  of  them.  He  felt  that  amongst  friends  he  must  ask  their  fore- 
bearance,  because  he  could  not  say  too  much.  He  could  not,  how- 
ever, sit  there  and  hear  a  hint  that  they  were  spending  money  to  no 
purpose.  That  was  not  so.  With  regard  to  the  Electric  Lighting 
Bill,  he  might  say  they  did  not  like  it.  However,  they  were 
glad  to  see  that  the  Lords  amended  the  compulsory  purchase 
clause  from  fifteen  to  twenty-one  years.  For  his  own  part 
he  was  now  satisfied  with  the  biU  as  a  preliminary  piece  of 
legislation  in  this  line,  and  he  hoped  that  by  next  year  it  would 
be  considerably  improved  in  their  favour.  Personally  he  felt  that 
the  bill  should  go  on,  rather  than  that  they  should  block  it. 
There  was  a  certain  work  connected  with  the  bill  which  would 
prove  of  immense  value  to  this  company.  They  were  con- 
scious of  that,  and  he  said  no  more.  The  one  tender  sent  in 
to  the  Camberwell  vestry  was  that  sent  by  this  company.  That 
tender,  if  it  had  been  accepted,  would  have  formed  the  basis 
of  the  systematic  lighting  of  Camberwell,  which  would  have 
left  a  considerable  profit  to  this  company.  He  would  be  the 
last  man  in  the  room  to  dodge  the  question  asked,  but  he  must  say 
that  if  they  were  to  have  to  put  down  gas  mains  merely  to  light  a 
oertein  place,  and  were  not  allowed  to  light  places  en  route,  it  would 
be  done  at  a  great  loss.  Gas  companies  put  down  a  main,  and  said 
to  themselves  **  we  shall  have  the  lighting  en  route,* ^  and  they  put 
the  price  down ;  otherwise  the  price  per  1,000  feet  would  be  21s.,  or 
five  times  the  ordinary  charge.  What  was  asked  for  with  regard  to 
the  gas  question,  thev  asked  for  the  electric  light.  They  said :  **  get 
this  Ught  and  you  will  get  that."  They  based  their  price  upon  what 
would  be  remunerative  when  the  whole  thing  was  a  going  concern 
and  in  fair  working  order.  If  they  did  not  adopt  that  principle,  they 
would  ask  such  prices  that  the  vesteries  would  not  listen  to  them. 
He  was  careful  to  put  in  that  tender  that  the  company  would  only 
do  the  lighting  on  condition  of  having  the  lighting  en  route,  and  after 
one  year.  TTiey  would  not  give  the  company  the  lighting  en 
route  after  one  year.  Everything  with  regard  to  that  tender 
was  considered  from  the  point  of  view  of  the  intereste  of  the  com- 
pany. With  regard  to  carbons,  he  was  glad  to  tell  them  that  the 
company  had  every  power  to  get  their  carbons  in  the  cheapest  market, 
but  they  were  bound  to  the  Brush  Company  for  their  machine  and 
lamp  ;  although,  as  a  matter-of-fact,  they  found  it  convenient,  con- 
sidering the  organisation  the  Brush  works  had,  and  the  apparatus 
they  haid,  to  go  to  them  for  materials ;  yet  in  carbons  they  were  per- 
fectly free.  As  a  matter-of-fact,  at  the  moment,  they  went  to  the 
Anglo-American  for  their  carbons;  this  company  had  an  arrangement 
with  them  whereby  they  could  buy  on  cheaper  terms  than  they  could 
get  them  from  anybody  else.  He  believed  it  was  true  that  the 
Anglo-American  Company  got  their  carbons  from  America,  in  doing 
so  Uiey  got  them  under  very  special  terms  with  the  patentees  there, 
who  had  the  right  to  make  them  in  that  particular  manner.  He 
could  assure  the  shareholders  that  the  directors  kept  a  serious  eye 
upon  that  question.  The  man  who  got  the  lighting  generally  g^t 
t^e  order  for  the  trimmings  required  afterwards.  H  they  were  to 
light  the  hotel  in  which  they  were  assembled,  which  was  quite 
within  the  bounds  of  possibility,  they  would  probably  get  all  ordera 
for  trimmings,  carbons,  Ac,  Afterwards.  Ke  could  dispose  of 
the  third  question  by  saying  that  this  company  md  not 
tender  for  lighting  in  the  City,  but  that  would  only  be  a  tech- 
nical way  of  meeting  the  question.  The  City  tenders  were  closed 
the  day  before  this  company  had  ite  capital  subscribed,  and  it 
was  therefore  impossible  tor  the  company  to  tonder.  A  tender  was 
put  in  on  behalf  of  the  Hammond  Company,  and  an  arrangement 
was  made  between  that  company  and  this  that  they  should  have  a 
mutual  benefit.  He  had  really  answered  the  question  as  to  the 
remunerative  part  of  this  imdertaking  in  his  answer  concerning 
Camberwell.  The  underteking  would  have  left  a  profit  if  they 
could  do  the  lighting  by  t^eir  mains  en  route.  With  regard  to 
oertain  ot^er  Ughtmg  in  the  City,  with  one  exception,  the 
railway  companies,  after  a  trial  of  tlie  plant,  have  paid  for  it,  so 
that  no  quei^on  of  yearly  profit  arose,  except  the  profit  which  arose 
from  supplying  carbons.  The  Great  Eastern  Railway  Company 
tried  the  light,  and  finding  it  worked  satisfactorily,  gave  a  cheque 
for  the  amount.  The  only  station  which  was  not  in  that  position 
was  Charing  Cross,  and  in  that  case  the  parent  Brush  Company  was 
running  that  stetion  for  the  cost  of  the  gas  bill,  in  order,  primarily, 
thoroughly  to  show  what  ite  system  could  do.  They  were  running  it 
under  such  favourable  circumstances  that  they  felt  themselves 
recouped  b^  the  gas  bill;  for  instead  of  having  to  put  up 
A  separato  installation  they  were  running  it  from  Uieir  works  at 
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Lambeth,  a  thing  which  was  only  possible  with  the  Brush  system. 
When  the^  went  to  Lambeth  and  saw  the  whole  lighting  done  from 
one  mabhme,  through  five  miles  of  wire,  and  when  they  went  to 
look  at  an  oim)onent*8  syBtem,  which  required  for  the  same  amocmt  of 
lighting  thirteen  dynamo  machines  and  eighteen  wires,  then  they 
saw  that  the  Brush  was  ahead  at  the  moment  of  erery  other 
mtem,  and  would,  they  hoped,  remain  so.  The  position  at  Charing 
Ctobs  was  simply  turning  the  power,  which  otherwise  would  drive  a 
lathe,  on  to  a  dynamo  machine. 

Li  reply  to  a  question,  Mr.  Hammond  said  that  the  lighting  of 
CAiaring  Gross  and  the  City  was  the  only  piece  of  Brush  lifting  not 
done  by  the  Metropolitan  Company. 

The  Chairman,  in  answer  to  a  queifclon  as  to  the  concession  received 
by  this  company  from  the  Hammond  Company,  stated  that  the 
Hammond  Company  had  received  a  concession  for  the  City  of  West* 
minster,  and  they  had  also  a  lighting  station  at  Holbom ;  and  it 
was  in  order  to  extinguish  these  ri^ts  that  an  arrangement  was 
entered  into  with  the  Hammond  Company. 

Dr.  Rosenthal  said  he  should  like  to  ask  what  was  the  position  of 
the  comx>any  with  regard  to  satisfying  tho  want  of  an  independent 
secondary  battery,  or  accumulator;  for  he  felt  that  in  future  an 
accumulator  would  be  quite  as  important  an  element  in  their  work  as 
the  dynamo  machine. 

The  Chairman  replied  that  the  consideration  of  an  independent 
accumulator  was  enganng  the  very  earnest  consideration  of  the 
board.  There  were  the  f'aure,  Sellon-Yolckmar,  and  other  accumu- 
lators in  the  field,  but  the  policy  of  the  directors  with  regard  to  this 
matter  had  been  one  of  waiting,  because  they  were  not  quite  satisfied 
with  the  efficiency  of  those  accumulators.  They  had  very  good  hopes 
and  expectations  that  the  results  which  had  hitherto  been  obtained 
from  the  accumulators  now  considered  the  best,  would  be  excelled 
by  others;  and  they  had  therefore  felt  disinclined  to  pledge  their 
capital  in  that  which  was  good  now,  but  which  was  likely  to  be 
superseded  by  something  better. 

Mr.  Bigg  said  he  should  like  to  ask  a  question  or  two.  He  had 
understocd  that  390,000  shares  had  been  applied  for,  and  100,000 
were  allotted,  and  310  were  withdrawn.  Was  the  £3  paid  upon  the 
remaining  100,000  P  Did  the  directors  of  this  company  themselvM 
take  a  large  interest  in  the  undertaking  ? — ^for  that  would  inspire  the 
shareholders  with  a  g^reat  deal  of  confidence — or  did  they  simply  take 
their  qualification  P  What  prospect  was  there  of  their  making  a 
further  call  ?  He  found  that  their  shares  could  be  obtained  at  li 
discount,  and  he  thought  any  further  call  would  be  ruinous  to  their 
finances. 

Mr.  James  Whitehead  replied,  with  the  chairman's  permission. 
He  said  that  out  of  the  totsd  sum  called  up,  of  £300,000,  there  only 
remained  £3,645  unpaid.    And  while  he  was  on  his  feet,  he  should 
like  to  reply  perhaps  more  fully,  if  Mr.  Hammond  would  excuse  him, 
to  the  question  put  by  a  gentleman  in  the  body  of  the  meeting,  with 
reference  to  the  price  of  electricity,  as  compared  wiUi  gas,  in  the  City. 
He  did  not  know  whether  all  those  who  had  considered  tiie  question 
had  fully  taken  into  account  the  very  large  extra  amount  of  Ught 
given  to  the  public  by  the  electric  system.    For  the  sake  of  argument, 
they  would  compare  themselves  with  the  g^  burners,  according  to 
the  improved  system,  with  an  extra  consumption  of  gaa^  and  the 
effect  of  that  would  show  that  in  the  four  districts  for  which  this 
company  tendered  through  the  Hammond  Company,  in  the  City,  the 
cost  of  gas  would  be  £7,260,  which  was  more  than  double  their 
tender   for    electric    lighting— for  their  tender  was   for    £3,726, 
allowing    £725     for    wear    and    tear.      With     reference    to    the 
Electric    Bill,   they    had    felt    that    the    compulsory    sale    clause 
was  not  only  unfair  to  this  company  but  to  aU  electric  lighting 
companies.      He   did   not  want  to   aepreciate  the  value  of   their 
property,  but  he  thought  if  they  could  get  the  present  bill  altered 
so    that    they  could    get    a  fair  chance  against  gpas,   then  they 
would  be  able  to  make  this  company  a  successful  undertaking,  not 
only  so  far  as  electric  lighting  of  the  metropolis  was  concerned,  but 
also  financially.     He  wanted  the  shareholders  to  realise  what  were 
the  difficulties  under  which  they  laboured  with  reference  to  the  com- 
pulsory sale  clause  as  it  stood  at  present.    They  paid  £235,000  for 
the  exclusive  right  to  use  the  Brush  and  Lane-Fox  patents  in  the 
metropolitan  area.     If,  for  the  sake  of  argument,  they  spent  another 
£265,000  in  plant,  making  the  £600,000  of  issued  capital,  and  if  at 
the  expiration  of  twenty-one  years  their  property  was  to  be  taken 
for  the    simple  value  of    the    machinery,    they  would    see    that 
the  £500,000  must  be  provided  for  before  tiie  expiration  of  the  time 
when  it  might  be  taken  over  by  the  local  authorities.    That  was  a 
very  serious  business.     If  they  said  for  tiie  sake  of  argument — 
of    course    aU    this    in    the   present  state  of    things  was    highly 
hypothetical— after  the  expenditure  of  £265,000  in  plant,  they  had 
to  provide  for  a  total  of  £473,600  to  liquidate  tiie  amount  expended 
before  the  expiration  of  the  twenty-one  years,  during  whict  they 
had  exclusive  right  of  using  these  patents  in  the  metropolitan  area, 
and  if  they  assumed  that  during  the  twenty- one  years  Uiey  had 
fifteen  years  of  good  work,  and  divided  that  sum  by  fifteen,  they  would 
find  that  they  had  £31,666  to  provide  for  yearly,  besides  the  usual 
amount  for  repairs  and  wear  and  tear.    He  wanted  to  show  them 
the  necessity  of  putting  their  shoulders  to  the  wheel  in  order  that 
they  might  obtain  fair,  and  equitable  and  just,  righto  to  enable  them 
to  compete  against  the  fas  companies  already  in  the  field.  He  thouglit 
this  was  a  question  which  concerned  not  only  the  shareholders  of 
that  company,  but  concerned  seriously  the  interest  of  the  general 
public  throughout  the  entire  kingdom.    Very  few  of  tiiem  would 
contest  the  point  for  ons  moment  that  the  electric  light  was  not 
superior  in  every  respect  to  gas  ;  it  was  not  only  more  brilliant  but 
it  did  not  affect  colours  by  night ;  it  gave  exactiy  tihe  same  light  at 
night  for  the  judging  of  colours,  and  in  consequence  was  of  great 
benefit  to  trades  in  the  kingdom,  especially  in  drapery ;  but  it  was  also 
a  more  healthy  and  wholesome  Hght,  and  did  not  injure  their  pictures 
or  curtains. 

In  reply  to  a  further  question  from  Mr.  Bigg, 


The  Chairman  said  he  was  not  in  a  position  to  state  what  was  the 
interest  of  the  directors  in  the  company-  The  register  was  open  to 
the  inspection  of  any  gentleman  who  chose  to  look  at  it.  He  beliered 
the  directors  had  a  substantial  stake  and  interest  in  the  oonoetn.  As 
regarded  the  question  in  reference  to  a  call,  he  might  say  there  was 
*  no  intention  to  make  a  call,  and  no  call  would  be  made  until  the 

grogross  of  the  business  was  sufficiently  advanced  to  justify  it.    He 
oped,  however,  they  would  have  occasion  to  make  a  call  speedily, 
but  they  would  not  do  so  until  they  had  a  good  use  for  the  money. 

Mr.  Hammond  said,  tiiat  in  order  that  his  previous  remarks  might 
not  be  misapprehended,  or  that  he  might  not  be  thought  to  differ 
from  his  colGagues,  he  should  like  to  add  that  he  was  only  satisfied 
with  the  Electric  Lighting  Bill  as  an  instalment  of  lemidatioa  in 
this  matter.  He  should  like  to  read  one  clause  from  which  he  took  a 
grain  of  comfort;  and  he  hoped  that  grain  would  extend  to  a  tiee, 
under  whose  branches  they  might  eventually  rest  contented;— 
**  Thereupon  such  undertakers  shall  sell  to  them  their  undertaking,  or 
so  much  of  the  same  as  is  within  such  jurisdiction,  upon  terms  of 
paying  the  then  value  of  all  lands,  buildmgs,  works,  mat^rialg,  aod 
plant  of  such  undertakers.**  "The  fair  market  value"  was  mentioned. 
They  were  not  to  have  quite  "  old  iron  price,"  as  one  noble  lord  put 
it,  for  there  was  to  be  taken  into  account  in  the  sale  a  great  detl 
of  work,  of  labour  involved  in  laying  down  mains,  &o.,  which 
was  so  much  an  element  that  it  should  be  included  in  the  fair 
market  value  of  the  concern.  He  was  quite  willing  to  note  the 
words  which  had  been  pointed  out  to  Mm;  "Without  any  addi- 
tion of  compulsory  purchase,  or  of  good- will,  or  of  any  profits  which 
may  or  might  have  been  or  made  from  the  undertaking."  He  did  not 
think  that  the  two  conflicted,  but  it  was  well  that  the  shareholden 
should  know  that  there  were  two  views  in  Parliament  in  regard  to  the 
bill.  He  was  anxious  that  all  doubte  in  the  matter  should  be  removed 
by  next  year. 

Dr.  Pocock  asked  whether  this  company  would  exhibit  at  the 
approaching  gas  and  electric  exhibition  at  the  Crystal  Palace,  It 
seemed  to  him  that  the  public  mind  wanted  a  great  deal  of  education 
in  the  matter  of  electricity,  and  he  should  quite  approve  of  their 
making  experimento  to  show  that  they  had  something  good  to  offer. 
The  Chairman,  in  reply,  said  he  thought  that  if  any  steps  were 
token  to  exhibit,  the  proper  persons  to  do  so  would  be  the  parent 
Brush  company — the  Anglo-American  Company.  He  was  glad  to 
find  that  the  shareholders  were  with  the  board  in  the  matter  of 
experimento.  ,^    m  t>   tv 

A  veto  of  thanks  to  the  chairman,  proposed  by  Mr.  T.  B.  Danny, 
and  seconded  by  Dr.  Rosenthal,  closed  the  proceedings. 

BRUSH  ELECTRIC  LIGHT  AND  POWER  COMPANY 
OF  SCOTLAND  (LIMITED). 

The  first  general  meeting  of  the  above-named  company  took  place  it 
Cannon  Street  Hotel,  on  Wednesday  afternoon.  In  the  unavoidable 
absence  of  Lord  Crawford,  Chairman,  the  Hon.  Ashley  Ponsonby, 
Vice-Chairman,  presided. 

.  Mr.  F.  M.  Brockelbank,  Secretary,  having  read  the  notice  conTcnmg 
the  meeting, 

The  Chairman  said :  Gentlemen,  I  have  not  very  much  to  uay.  We 
meet  to-day  for  the  statutory  meeting  in  conformity  with  the  rega- 
lations  of  Parliament.  I  am  very  glad  we  have  had  the  opportunity 
of  meeting,  because  there  may  be  many  questions  asked  which  we 
shall  be  happy  to  answer  to  tho  best  of  our  ability.  I  may  tell  m 
that  the  Brush  Electric  light  Company  of  Scotland  was  incorporated 


on  the  25th  April,  and  the  issue  was  made  to  the  public  on  the 
April  this  year.  The  capital  was  £300,000  in  60,000  shares  of  £o  esch, 
of  which  the  first  issue  was  £150,000.  8,000  shares  were  reserved  in  part 
payment  for  the  concession  by  the  vendors,  and  the  remainder  wa» 
offered  to  the  public.  We  never  had,  I  suppose,  in  such  a  comply 
80  large  a  subecripdon.  You  will  see,  then,  when  I  teU  you  thw 
we  had  22,000  shares  to  offer  to  the  public.  We  had  subscnp- 
tions  for  these  representing  373,653,  so  that  you  can  see  the  diffi- 
culty of  allotment.  I  believe  there  was  some  little  feeling  of  im- 
totion  that  we  did  not  allot  quite  satisfactorily,  but  I  assure  yop  wt  did 
not  know  what  to  do  in  view  of  the  enormous  number  of  apphcatioiii. 
We  had  2,677  shareholders,  which  is  rather  large  in  so  small  a  com- 
pany. Now,  gentlemen,  you  may  congratulate  yourselves  on  tnothtf 
fact,  that  you  have  your  settlement  and  your  quototion  on  the  Stodk 
Exchange.  I  believe  many  other  of  the  companies  who  came  out 
have  only  one  or  neither  of  these,  which  will  show  you  that  inourcMe 
everything  was  done  to  the  approval  of  the  Stock  Exchange  com- 
mittee, everything  was  above  board,  and  satisfactory— a  matter  Twy 
pleasing  to  the  shareholders.  The  secretary  reminds  me  that  I  arrt 
said  we  have  now  2,000  shareholders  on  the  list,  there  were  2,677 
applicante,  and  now  we  have  400  or  500  shareholders.  I  made  a  mistake 
by  taking  the  nimiber  of  applicants  as  shareholders.  We  ^^.^ 
intention  of  issuing  additional  Capital  at  present,  but  of  course  that 
question'will  depend  on  the  work  we  get  in  Scotland.  We  are  g®^°^ 
applications  for  tenders  for  our  work  daily,  and  I  hope  very  ahortlT  w 
be  able  to  show  you  a  very  good  report  of  what  work  is  doing  and  » 
to  be  done.  You  must  remember  we  have  been  delayed  ^^^'yP'^^'Jr 
our  action  by  the  law  proceedings  in  Scotland,  with  regard  to  tw 
liquidation  of  the  old  company  that  is  now  perfectly  finiwied,  bo  out 
solicitor  tells  me.  We  could  not  undertake  the  election  of  oBoenot 
the  beginning  of  work,  or  of  tenders  of  any  sort  or  kind  until  we  w«w 
perfectly  sure  that  we  had  everything  in  shape.  As  you  ^  *J  ^ 
the  book  now  in  your  hands,  we  have  appointed  as  our  chief  ««*• 
trician  and  manager  in  Scotland  Mr.  Beckingsale,  of  ^^^^I^^ 
the  highest  testimonials  ;  and  we  have  appointed  also  ^'•.^J*'^! 
bank  as  our  secretary ;  and  Mr.  Wylie  our  agent  in  ^^"""^ 
and  we  have  another  gentleman,  Mr.  Martin,  in  Dundee.  The*  «» 
most  energetic  and  urgent  in  pushing  forward  the  businees,  ww  tw 
board  of  directors  are  perfectly  satisfied  with  the  working  « iw 
company  in  Scotland.  Scotland,  you  may  remember,  has  an  **^^^ 
over  nuiny  other  places  from  ite  abounding  in  water  power.    ni*« 
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pow6r  exists  in  nearly  all  larg©  prirate  houBes  and  factories,  and  this 
u  of  immense  importance,  because  when  you  have  the  water  power 
joa  reduce  the  cost  of  the  electric  light  to  a  minimnni ;  whereas,  if 
you  have  steam  power  only,  jou  have  to  add  mn  expense  which  does 
not  always  contrast  favourably  with  gaa  lighting.  Therefore  I 
always  look  on  Scotland  ^s  best  adapted  for  the  electric  light ;  hence 
the  good  field  we  have.  I  shall  be  very  happy  to  answer  any  ques- 
tions, as  it  is  not  my  intention  to  delay  you  long. 

Mr.  J.  Walker:  Have  you  done  any  work  in  Glasgow,  Edinburgh, 
or  Dundee  P 

The  Chairman :  We  have  at  the  Waverley  Station,  Edinburgh. 

Mr.  Walker :  It  is  some  time  since  the  company  was  started.  I 
thought  you  would  have  pushed  forward  more  quickly  than  you 
have  done.  Will  you  explain  what  is  meant  by  liquidating  the  old 
oompany  ?    It  is  the  first  time  I  have  heaid  of  any  old  company. 

The  Chairman :  We  are  lighting  the  Waverley  Station,  that  is,  the 
central  station  in  Edinbuigh.  We  have  tenders  out  for  the  lighting 
of  the  Tay  Bridge  Station  and  others  for  Uie  East  Station  in  Dundee. 
We  have  now  mills  sending  up  for  tenders,  and  hope  shortly  to  be 
able  to  do  bosiness  in  that  direction.  The  Scotch  people  are  very 
oaiefttl ;  th^  don't  like  to  jump  in  the  dtak.  They  like  the  light 
before  they  jump. 

Mr.  WaSker :  Is  it  a  profitable  contract  you  have,  do  you  think  ? 

The  Chairman :  We  believe  it  to  be  so.  The  Chairman  then  read 
from  theprospectus  the  contracts  that  had  been  made  with  the  Scottish 
Brush  Electric  Light  Company,  the  company  who  sold  their  rights 
to  the  present  oompany. 

3fr.  Walker:  Has  there  been  any  difficulty  between  the  two 
companies? 

The  Chairman :  Not  between  us.  I  do  not  intend  to  enter  into 
other  people's  business.  There  was  a  disagreement  between  that 
company  and  the  Anglo-American,  who  are  partial  vendors  to  us. 
They  disputed  the  appointment  of  a  liquidator,  and  occasioned  appli- 
cation^ to  the  courts  of  law,  causing  considerable  delay  to  us ;  but 
there  is  no  hostile  feeling  with  us. 

Mr.  Walker :  Has  it  entail^  any  cost  to  this  company  ? 

The  Chairman :  The  solicitor  will  tell  you.  I  believe  nothing  at 
aU.    They  only  sold  to  us,  as  vendors. 

Mr.  Walker :    I  think  this  should  have  been  mentioned  in  the 


»  Chairman:  Ihavejust  read  theprospectus. 
Mr.  Walker :  Oh,  I  had  not  seen  it.    Is  the  price  stated? 
The  Chairman :  Yes,  in  the  amement.      It  was  £16,000  cash  and 
£40,000  fully  paid-up  shares.     It  is  the  similarity  of  names  that  has 
caused  a  great  deal  of  confusion.    People  have  been  wanting  to  know 
if  we  were  winding-up,  and  all  sorts  of  things. 

Another  Shareholder :  I  believe  the  answer  just  received  from  you, 
Mr.  Chairman,  with  re^fard  to  the  working,  is  not  altogether  satis- 
factory. You  started  m  May.  You  have  done  nothing  yet  beyond 
ihe  lighting  up  of  stations.  "You  say  you  are  going  to  do  a  great  deal, 
but  why  is  not  more  done  ?  Then,  I  must  say,  we  have  Deceived  a 
vervfair  statement,  but  we  expected  more  to  be  done.  The  liquidation 
of  the  old  commny  ought  not  to  interfere  with  the  progress  of  our  busi- 
ness. The  difficmty  was  simply  with  regud  to  the  transfer  of  money 
received  by  them  from  us.  I  am  sorry  to  see  wo  gave  £56,000  for  our 
patents ;  this  amount,  if  you  consider  the  merits  of  the  system,  is 
an  excessive  price.  You  stated  in  your  prospectus  ^at  the  object  of 
the  company  was  for  the  purpose  of  lighting  up  pubHc  streets,  public 
buildings,  and  private  houses.  Now,  sir,  so  far  as  I  understand,  you 
art  not  in  a  position  to  light  up  private  houses,  that  is,  you  are  not 
able  to  compete  with  gas,  for  the  simple  reason  that  you  do  not 
possess  all  that  is  neaessary  to  compete  with  other  systems,  your 
system  being",  of  course,  incomplete.  I  refer  more  especially  to  a 
very  important  thing,  that  is  a  secondary  battery  or  accumulator. 
Is  that  included  in  the  Brush  system  ?  1  do  not  believe  it  is,  and 
without  it  you  cannot  complete  the  lighting  of  private  houses.  It  is 
a  matter  of  impossibility,  if  I  can  rely  upon  the  opinion  of  those 
who  ought  to  know.  The  speaker  said  he  had  been  alluding  to  a 
speech  of  Lord  Crawford  at  a  recent  meeting  of  the  Oriental 
Storage  Company  (cries  of  "Question").  When  you  said  the 
object  of  this  oompany  was  to  light  up  streets  and  private  houses, 
of  course  I  understood  by  your  system  vou  would  be  able  to  do  it. 
Now,  such  a  statement  is  misleading,  and  you  mislead  me  for  one  to 
subscribe  to  the  company.  I  would  not  have  subscribed  had  I  known 
the  system  was  incomplete ;  and  I  believe  this  is  the  explanation  of 
the  shares  being  at  a  discount.  Then  I  believe  that  the  majority  of 
the  directors  of  electric  light  companies  are  too  fond  of  blaming  the 
purchase-clause  of  the  new  Act.  Now,  sir,  I  do  not  believe  but 
that  that  clause  will  be  amended  at  some  future  time  ;  but,  of  course, 
it  is  better— (cries  of  **  Question  **Wthan  to  be  without  a  Bill  at  all. 
Yet  I  would  like  to  know  are  all  the  shares  allotted?  Have  the 
din^ctors  a  substantial  interest  in  this  company  beyond  that  required 
to  qualify  for  director  (hear,  hear). 

Mr.  XKokson  rose,  at  the  request  of  the  chairman,  to  answer  the 
last  sp^ikers.  He  said:  From  the  time  the  company  was  incor- 
porated and  the  shares  allotted,  we  had  of  course  to  face  the  difficult 
mentioned  through  the  liquidation  of  the  old  company  ;  and  although 
it  has  been  said  that  we  ought  to  have  gone  ana  plunged  into  work 
impidly,  I  think  that  as  prudent  men  we  were  justified  in  waiting  a 
little  until  we  saw  how  those  disputes  between  the  Scottish  and 
Anglo-American  Brush  Company  were  settled.  We  had  nothing  to 
do  but  to  look  out  for  the  shareholders'  money,  and  we  would  not 
part  with  it  until  the  lawyer  sati^fted  us.  It  would  never  have  done 
to  plunge  into  work  finding  we  had  a  lot  of  lawyers  tied  to  our  necks ; 
it  would  not  have  been  satisfactory  at  all.  With  regard  to  the 
seoond  question  asked,  it  was  known  that  we  were  talang  over  the 
oonceseion  of  the  other  company  in  Scotland,  who  had  been  working 
before  ua.  We  had  to  see  our  shareholders  well  protected.  The 
gentleman  who  spoke  second  said  we  had  paid  a  large  sum  for  con- 


gentleman  who  spoke  second  said  we  had  paid  a  large  sum  for  con-  such  cheap  coal,  and  if  we  can  onlv  make  a  central  station  aa  I  have 
sessions — £55,000.  But  we  have  not  paid  that.  And  I  take  it  explained,  we  can  produce  the  hght,  I  think,  very  much  cheaper 
that  if  you  will   add  all  the  concessions  made,  the  negotiations         than  it  can  be  produced  here.    The  item  of  coal  is  one  of  groat 


frove  our  company  not  to  have  got  the  worst  bargains  ever  obtained, 
'or  £16,000  cash  we  got  clear  of  preliminary  expenses,  such  as 
advertisements,  lawyer's  charges,  and  brokerage.  In  that  direction  a 
great  deal  of  money  often  is  spent.  The  rest  of  the  £66,000  was 
paid  in  shares,  and  the  bulk  of  the  shareholders'  money  is  therefore 
still  in  the  bank  intact.  In  the  third  place,  as  to  our  going  into 
work.  Now,  we  all  know  that  in  the  height  of  summer  it  is  not  the 
time  when  people  rush  into  light ;  it  is  when  the  dark  nights  come 
in  that  vaople  become  sensible  that  they  would  like  something  better 
than  gas.  Across  the  border  people  are  very  careful  in  these  matters. 
When  we  floated  our  company,  the  Crvstiu  Palaoe  show  and  exhi- 
bition was  being  held.  People  naturally  said,  ''We  will  not  go  in 
for  this  till  we  see  which  is  tne  best.* '  At  the  Crystal  Palace  we  wore 
asked  to  show  the  Brush  system,  and  I  believe  Scotch  people  went 
away  satisfied  that  that  system  was  the  best.  But  we  md  not  pu^ 
the  business  until  we  saw  our  way  a  little  clearer.  Waverley  Station, 
the  lighting  of  which  we  have  undertaken,  is  one  of  the  most 
iix^)ortant  in  the  country.  If  we  do  that  thoroughly,  all  the  tourists 
that  go  south  and  go  north  will  see  it,  and  we  shaU  thus  get  a  good 
advei&ieinent.  To  show  vou,  too,  that  the  North  British  Company 
are  quite  aware  of  whom  they  are  dealing  with,  they  only  had  sixteen 
arc  bghts  last  year,  and  they  have  now  given  us  an  order  for  double 
that  number.  We  are  carrying  that  order  out  with  an  efficient  staff 
and  proper  instruments,  so  that  the  sort  of  slipshod  way  in  which  it 
was  dona  before  wiU  not  recur  in  the  management  of  your  board  of 
directors.  Having  obtained  that  position  o^  Waverley,  I  consider  we 
have  g^t  the  gate  of  Edinburgh. 

Mr.  Walker :  Is  the  order  for  a  term  ©r  years  or  for  a  series  of 
years?  -* 

Mr.  Dickson :  We  have  made  the  bargain  as  well  as  we  could  for 
several  years.  Of  course  you  cannot  get  the  railway  companiea  to 
do  as  you  will.  There,  the  same  as  here,  tliey  make  a  compact,  and 
say,  "We  will  see  that  satisfactorily  carried  out  for  a  certain 
number  of  years  first." 

Mr.  Walker :  And  they  can  continue  or  discontinue  the  light  alto- 
gether, I  suppose  ? 

Mr.  Dickson :  I  think  we  are  all  friends  here ;  but  there  are 
numbers  of  competitors  watching  us  in  pcotland,  and  it  would  not 
be  judicious  to  tell  you  all  that  I  could  tell  you  here.  I  think  the 
directors  are  doing  their  very  best,  and  vre  do  not  wish  to  say  too 
much  to  benefit  our  critics  in  the  north.  In  obtaining  the  lighting 
of  the  Waverley  Station,  with  our  powerful  engine  we  have  ability 
to  light  up  Princes  Street,  and  a  good  deal  more.  We  have  drafts 
and  estimates  for  Inverness,  and  for  Dundee  and  Arbroath  Stations. 
We  have  estimates  for  Tay  Bridge,  and  ar^  going  into  them.  If  we  can 
oidy  sufficiraiUy  see  our  way  to  save  ourselves  from  loss  and  get  an 
advertisement  for  our  centre,  and  from  that  centre  light  other  places 
near,  I  think  we  can  see  our  way  to  a  good  business.  Wo  were  told 
by  the  previous  speaker  that  we  cannot  compete  with  gas,  but  I  say 
we  ^all  soon  be  put  in  the  same  position  as  the  gas  companies. 
Take  Princes  Street  or  Cheapside  and  say  to  a  gas  company,  "  Will 
you  light  up  thjs  street,  and  tell  us  the  cost?"  For  twenty  lamps 
perhaps  you  will  have  to  pay  twenty-one  shillings  per  1,000  feet. 
I  our  next  neighbour  perhaps  only  pa^a  a  few  shillings,  but  there  it 
is  inaide  the  houses.  When  we  get  inside  the  houses  I  trust  the 
electric  light  will  be  as  successful  as  the  most  far-seeing  people 
expect  In  regard  to  the  Oriental  Storage  Company,  it  has  been 
stated  that  they  having  the  storage  batteries,  were  in  a  position  to 
do  more  thim  we  have  done.  But  they  have  to  pay  for  it,  and  I 
cannot  see  that  in  the  present  initial  stage  of  batteries  it  is  right  to 
rush  in  and  buy  up  anything  that  can  be  got  (hear,  hear).  We 
have  reserved  our  opinion  and  our  money  and  are  ready  to  take 
advantage  of  the  best  storage  battery  we  can  get.  We  have  the 
money  and  I  hope  the  brains  to  make  a  bargain,  and  when  once  we 
get  inside  the  houses,  we  shall  be  able  to  do  a  business.  No  one  who 
has  read  the  evidence  given  before  the  parliamentary  committee  can 
have  the  slightest  doubt  about  that  (hear).  I  may  say  in  touching 
upon  these  storage  batteries  that  we  have  been  in  treaty  for  a  number 
of  months  past  for  the  best  one  standing  in  the  market,  and  which  I 
understand  comprehends  all  the  five  best  patents  known,  and  it  is  the 
same  as  the  Storage  Company  have.  I  think  we  have  done  no  harm 
whatever  by  the  delay.  As  regards  what  was  said  about  the  noble 
diairman,  I  am  sorry  he  is  not  present.  He  takes  an  earnest 
interest  in  our  company's  welfare,  and  there  is  no  one  who,  as 
an  amateur,  knows  more  of  electricity  than  he  does.  When  he 
went  to  the  House  of  Lords,on  the  day  when  the  Electric  Lighting 
Bill  was  amended,  he  went  there  thoroughly  determined  to 
have — what  had  toever  been  attempted  bv  any  one  else— those  two 
objectionable  dauses  altered.  No.  2  and  No.  7 ;  and  I  may  say  that, 
both  to  his  personal  position  in  the  House  of  Lords,  and  to  the  in- 
fluence he  brought  to  bear  on  his  colleagues  there,  there  is  in  a 
great  measure  due  the  fact  that  we  have  seven  years  instead  of  five 
for  licences,  and  twenty-one  instead  of  fifteen  for  provisional  orders. 
That  will  allow  us  to  feel  about  and  see  what  we  are  doing,  so  that 
when  the  twenty-one  years  are  over  we  may  not  be  called  upon,  as 
we  should  at  the  fifteen,  to  sell  our  articles  as  old  metal.  I  hope 
when  Parliament  meets  next  Session  the  two  clauses  now  reading  in 
opposition  to  each  other  will  be  put  right,  thus  showing  us  where  we 
stand.  I  think,  meanwhile,  tiie  Bill  as  we  have  it  is  a  good  one  to 
go  on  with,  and  the  fact  that  we  have  not  gone  on  more  rapidly 
already  is  to  be  attributed  to  our  not  having  the  Bill.  We  could  not 
do  it,  and  had  better  let  our  money  be  at  the  bank  at  interest  (hear, 
hear).  Now  we  have  the  ability  to  take  up  streets  instead  of  ^ing 
and  hanging  wires  overhead,  making  the  most  extraordinary 
state  of  things  everywhere.  We  have  now  a  bill  which  I 
think  will  do  us  very  well  for  the  present,  and  I  believe  your 
directors  have  the  interests  of  our  shareholders  at  heart ;  and  I  take 
it  there  is  no  plaoe  for  our  business  like  Scotland,  where  we  can  get 
Buoh  cheap  < 
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importance  in  regard  to  the  working  of  the  engines  and  the  machinery 
at  all  the  factories.  With  water  power  available  at  every  castle  in 
the  North,  every  mill  wheel  at  the  end  of  the  village,  if  we  use  onr 
centres  well  and  do  not  expect  too  much,  we  have,  I  think,  a  fair 
prospect  of  doing  as  good  business  as  have  most  things  which  are 
brought  before  us. 

In  reply  to  a  further  question  from  Mr.  Walker,  in  regard  to  the 
selling  of  concessions. 

Mr.  Dickson  explained  that  there  was  no  use  in  their  acting 
differently  from  what  they  had.  Broker  after  broker  came  asking 
for  concessions,  but  to  have  granted  them  would  simply  have  been 
to  prostitute  their  position.  The  matter  of  the  sale  of  concessions 
they  had  still  before  them. 

Mr.  Wm.  Ladd  said  that  although  unaccustomed  to  speak  in  public, 
he  felt  he  would  like  to  say  a  few  words  to  give  them  confidence  in 
the  property  in  which  they  had  invested  their  momey.  He  was  an 
old  electrican,  and  one  of  the  pioneers  of  the  electric  ught,  therefore 
he  flattered  himself  that  he  knew  something  of  the  different  machines 
and  different  systems  at  present  in  vogue.  The  Brush  machine  he 
believed,  in  considering  all  the  other  systems,  was  very  far  in  advance 
of  every  other  for  large  lighting,  he  meant  for  extensive  districts. 
There  was  no  machine  that  could  send  a  current  so  far  as  the  Brush 
machine.  There  was  no  other  machine  that  could  give  them  40  lights 
in  one  circuit.  There  was  no  other  machine  to  compare  with  it  for 
economy ;  he  said  economy,  and  he  meant  it.  If  they  wanted  one  or 
two  lights  there  were  other  machines  that  would  compare  with  it, 
but  if  they  wanted  to  light  streets,  or  houses,  there  was  no  other 
machine  in  existence  that  would  take  so  many  lights ;  and  although 
the  price  of  the  machine  might  appear  to  be  somewhat  high,  yet  tihe 

Srice  of  the  machine  was  far  below  any  other  when  they  came  to 
ghting  a  town  or  a  large  nimiber  of  streets.  Fortv  lights  from  one 
machine  meant  two  wires,  or  rather  one  wire,  going  through  the  whole 
of  tiiose  40  lights  and  back  to  the  macliine ;  whereas  in  ouier  svstems, 
what  vou  require  for  large  lighting,  you  require  a  machine  f or  eacn  lamp, 
and  that  meant  a  great  expense — more  than  was  apparent  at  first  sight, 
because  theyneeded  separate  wires  for  each  light  and  back  agfain.  From 
those  lights  on  the  Embankment,  for  instance,  he  believ^  l^at  the 
Brush  system  would  have  given  a  better  light  and  a  greater  light  for 
the  cost  of  what  it  had  cost  them  for  wires.  Scotland  was  a  splendid 
district  for  the  light  because  of  the  water  power  that  could  be  utilised. 
What  must  tell  somewhat  against  Scotland,  however,  was  that  the 
Scotch  people  were  scarcely  educated  up  to  the  advantag^es  of  the 
electric  light,  and  they  had  to  educate  them  as  yet.  What  he  was 
anxious  to  do  was  to  light  up  Glasgow,  or  some  large  place  like  that. 
Put  out  all  the  lights  in  the  streets,  and  let  the  Scotchmen  see  what 
this  company  had  got.  There  was  nothing  said  in  the  prospectus 
with  regard  to  accumulators.  The  gentleman  who  spoke  just  now 
would  seem  to  say  that  he  had  been  imposed  upon  by  the  prospectus. 
The  gentleman  ought  to  have  made  himself  acquainted  with  all  the 
ins  and  outs  of  the  company.  If  he  did  not  imderstand  it,  he  ought 
not  to  blame  any  one  else.  It  was  unfortunate  for  the  directors  that 
there  was  such  a  rush  for  shares  in  this  company ;  it  gave  them  a  great 
deal  of  work  and  caused  a  great  deal  of  dissatisfaction  among^  the 
public.  Not  a  single  director,  he  might  ssy,  appropriated  more  than 
one  hundred  shares  to  himself,  although  some  applied  for  five  hundred. 
Thev  reduced  their  number  in  consequence  of  uie  number  applied  for. 
He  hoped  they  would  go  on  and  prosper ;  and  he  was  glad  they  had 
not  sold  concessions.  He  did  not  say  they  would  not  sell  concessions, 
but  the  reaction  that  had  come  upon  electric  light  now  was  affecting 
this  company  in  the  price  of  its  shares,  which  was  always  the  case 
when  there  was  a  g^at  cry  for  anything. 

A  Voice:  They  are  worth  17s.  6d.  now. 

Another  Shareholder  asked  if  any  one  could  take  the  Brush  system 
awa^  from  this  company.    Was  it  certainly  theirs  ? 

Mr.  Ladd :  Most  decidedly,  so  far  as  Scotland  is  concerned.  Mr. 
Ladd  added  that  there  was  one  thing  he  had  forgotten  to  mention, 
and  that  was  with  reference  to  accumulators.  He  was  a  director  of 
the  Electric  Light  and  Power  Company,  which  had  the  entire  lighting 
of  the  United  Kingdom,  and  he  should  do  all  in  his  power  for  the 
benefit  of  this  company ;  and  if  it  could  be  arranged  satisfactorily  he 
was  sure  he  would  do  all  in  his  power  in  the  matter.  The  Brush 
machine  was  adapted  for  the  storage  batteries,  because  they  could 
have  a  machine  in  one  district  and  send  a  charge  along  the  whole 
street,  and  charge  the  storage  batteries  for  the  lighting  of  the  houses. 

Another  Shareholder :  Are  you  in  negotiation  for  the  use  of  the 
Sellon- Volckmar  accumulator  )f  Are  the  vendors  allowed  to  dispose 
of  their  8,000  shares? 

The  Chairman :  The  same  as  in  any  other  company. 

The  Shareholder :  With  regard  to  the  shares  I  hold,  I  should  like 
to  say  I  applied  for  shares  when  there  were  none  to  be  had,  and  I 
bougnt  those  which  I  hold,  so  that  the  remarks  made  by  Mr.  Ladd 
are  not  fair.     I  had  the  prospectiis  before  me. 

Mr.  Dickson  said  there  were  many  accumulators  before  them,  and 
he  must  decline  to  answer  the  question.  The  board  were  considering 
their  merits,  and  he  thought  the  shareholders  had  better  let  the 
question  alone. 

In  reply  to  another  question  the  chairman  said  that  applications  for 
shares  were  so  large  that  th^y  were  obliged  to  cut  down  every  one. 

Mr.  Dickson  added  that  all  the  Brush  companies  had  joined  a  con- 
ference,  meeting  monthly,  to  discuss  the  interests  of  the  Brush 
patents,  and  they  had  taken  issue  on  certain  points.  They  had 
agreed  on  many  points,  by  which  they  had  obtained  considerable 
concessions,  and  they  were  an  earnest  of  what  was  to  come.  They 
wore  watching  in  earnest  upon  these  matters,  and  pulling  together 
with  a  will,  so  as  to  keep  themselves  well  in  front  of  their  opponents 
everywhere. 

Mr.  Walker,  who  remarked  that  he  was  doubly  unfortunate,  for 

he  bought  some  of  his  shares  at  a  premium  of  between  £2  and  £3, 

and  they  were  now  worth  17s.  6d.,  proposed  a  vote  of  thanks  to  the 

chairman  for  presiding  and  the  satisfactory  manner  in  which  he  had 

red  the  questions,  which  was  seconded  by  Mr.  Newton,  and 

ceedings  terminated. 


THE  ELECTRIC  CARBON,  STORAGE,  AND 
APPARATUS  MANUFACTURING  COMPANY  OP 
SCOTLAND  (LIMITED). 

On  Wednesday  last,  under  the  presidency  of  Mr.  W.  P.  Hope,  of 
Leith,  the  chairman  of  the  company,  the  statutory  meeting  of  the 
shareholders  of  the  above-named  company  was  held  at  Camum  Stieet 
Hotel. 

The  notice  convening  the  meeting  having  been  read  by  the  secre- 
tary, Mr.  Ernest  Terreneau, 

The  Chairman  said  :  Tou  have  heard  the  notice  convening  the 
meeting.  It  pretty  well  explains  the  cause  of  this  meeting.  It  is 
simply  a  statutory  meeting,  to  fall  in  with  the  law  of  limited  liability 
companies,  and,  finding  myself  in  the  chair  in  the  absence  of  Mr. 
BatclifP,  I  have  to  explain  that  we  have  got  possession  of  the  premises 
at  Leith,  and  we  have  been  busy  getting  the  necessary  tools  placed  in 
those  premises,  and  are  now  partially  manufacturing  carbons,  in  the 
hope  of  being  able  to  begin  manufacturing  dynamo  lamps  within  a 
few  weeks  of  this  time.  We  have  171  shareholders  upon  our  list, 
holding  28,117  shares.  The  applications  for  shares— this  company 
coming  out  late,  when  the  electric  furor*  was  at  its  height— were 
smaller  than  were  anticipated,  but  were  sufficient  to  warrant  the 
directors  in  going  forward  to  allotment,  especially  as  they  had  an 
offer  for  the  sale  of  the  storage  shares  which  form  put  of  the 
property  to  be  handed  over  to  this  company  at  a  price  which 
induced  them  to  x>art  with  them  at  once.  Having  made  arrange- 
ments of  settlement  of  property  satisfactory  to  themsalTes,  and 
having  capital  available  for  any  extension  of  business,  the  board 
thought  it  wise  to  go  on  to  allotment,  and  g^  forward  with 
smsdl  capital,  watching  the  event  of  electricity,  and  watching  the 
future  of  it,  believing  we  have  a  great  deal  yet  to  learn,  believing  we 
have  a  great  deal  we  don*t  know  to-day  that  we  shall  know  m  a 
month  or  two  henoe.  We  have  no  expensive  patents,  and  no  sums  of 
money  due  for  any  system ;  we  are  simply  waiting  with  a  wdl 
organised  system  to  take  .advantage  of  the  time  when  the  heit 
electric  machine  will  be  before  the  company,  and  then  to  go  forwaid. 
Bo  far  as  we  have  gone  in  the  direction  of  carbons,  we  have  soooeeded 
in  producing  an  article  which  is  as  good  as  any  yet  before  the 
public.  Our  prospects  are  very  assuring.  We  have  proposal* 
nt)m  the  continent  and  from  various  parts  of  this  country  for  the 
manufacture  of  plant,  when  we  are  in  a  position  to  take  it  up.  The 
demand  for  electric  appliances  such  as  we  aim  at  producing,  which  is 
a  good  yet  cheap  artide,  will,  we  believe,  be  very  encouraging  to  the 
piu>lio.  We  are  going  in  to  encourage  tho  public  in  cheap  electric 
appliances,  and  I  ^Ueve  in  a  very  short  time  we  shall  hare 
quite  as  much  work  as  we  can  do.  Many  of  the  companies 
which  have  come  before  the  public  lately  have  savoured  more 
of  the  kind  which  the  Stock  Exchange  have  more  interest  in  than  the 
company  I  am  speaking  of.  A  Stock  Exchange  (quotation  we  do  not 
intend  to  move  for,  seeing  that  our  capital  is  insufficient.  Thcw 
who  invested  money  in  this  company  will,  with  a  little  patience,  find 
that  something  better  than  stock  which  may  be  bought  and  B(Jd  at 
the  prices  of  tiie  day.  Owing  to  the  delay  in  placing  our  machinery 
we  nave  to-day  to  point  more  to  what  we  intend  to  do  rather  than  to 
what  we  have  done.  I  hope  next  time  we  meet  you  that  we  shall  hare 
something  more  tangible  to  lay  before  you.  We  have  some  of  our 
carbons  here  (on  the  table),  which  are  at  tho  disposition  of  the  share- 
holders. 

Dr.  Rosenthal :  I  should  like  to  ask  whether  any  orders  hsTO  been 
received  already. 

The  Chairman :  I  think  I  explained  in  my  opening  remarks  that 
we  are  only  now  in  a  position  to  receive  orders,  in  oonaeqoenoe  of 
delay  in  fixing  our  machinery. 

Dr.  Rosenthal  asked  if,  when  the  money  had  been  paid  to  tje 
vendors,  whether  there  would  be  enough  capital  to  cany  on  the 
manufacturing. 

The  Chairman :  I  am  glad  to  be  able  to  give  you  that  informatiflo, 
although  I  did  state  it  in  what  I  said  before.  I  said  thatjttw 
directors  were  satisfi^  with  the  arrangements  thev  had  made  ^ 
the  vendors  to  forego  their  payment  for  a  while,  that  they  now  had 
enough  capital  to  carry  on  business,  and  to  meet  any  increase  a 
work  for  the  next  twelve  months.  We  have  already  promises  ol 
work  for  several  companies  when  we  are  ready  to  supply  them ;  im^ 
exactly  their  orders,  but  promises  to  supply  them  with  what  tbey 
may  require.  ^, 

No  further  questions  being  asked,  Mr.  J.  D.  Eraser  pwjpoeed  a 
vote  of  thanks  to  the  chairman,  which  concluded  the  proceedings. 


Telegbams  for  Egypt.— It  is  officially  announced  that 

the  Eastern  Telegraph  Company  has  established  cable  oommnxu«- 
tion  with  Port  Said,  and  telegrams  for  that  place  can  be  aoceptw* 
but  at  the  sender's  risk  only.    The  charges  are  2s.  a  word. 

Cables  Repaired. — Notice  is  given  that  the  cable  of 

the  Paris  and  New  York  Telegraph  Company,  and  the  cable  between 
Rio  Grande  do  Sul  and  Monte  Video,  are  repaired. 

Brush  Midland   Electkic  Light  and  Power  Owe- 

PANT,  Looted.— Mr.  James  Whitehead  (chairmanj^  *Sl#  SL 
Augustus  A.  Stenger  have  resigned  their  seata  at  the  board  w  «» 
company. 

Quotations   have   been  granted    to    the  AostrJafflm 

Electric  Light,  Power  and  Storage  Company,  8^*^ijJ^®^™!Sc 
Insulite  Company,  Limited,  shares;  and  Swan  United  ISlccinc 
Light  Company,  shares. 
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THE  TELEGRAPHIC  JOURNAL  AND 
Vol.  XI.— No.  24.S. 


MILITARY  TELEGRAPH  STATIONS  IN 
BALLOONS. 


Now  that  the  friendly  relations  between  the  interior  of 
Egypt  and  the  world  have  been  suspended  and  diplomatic 
negotiations  are  supplemented  by  the  more  telling  speeches 
of  heavy  ordnance,  telegraphic  communication  with  the 
«xteiisiye  system  of  Egyptian  land  lines  has  naturaDy 
ceased.  The  formerly  friendly  mission  of  the  telegraph 
will  for  the  present  be  used  for  a  more  serious  object,  viz., 
that  of  war. 

One  of  the  first  operations,  two  opposing  armies  have  to 
perform,  consists  in  strengthening  their  own  positions  and 
in  ascertaining  the  strength  and  position  of  the  adversary. 
This  latter  object  is  generally  attained  by  reconnoitering 
expeditions  and  by  skirmishing  and  sham  attacks,  trying 
either  to  xeach  an  eminence  from  whence  a  better  view  of 
the  enemy's  position  may  be  obtamed,  or  to  force  the  6nemy 
to  show  his  strength. 

A  less  sanguinary  and  perhaps  more  efficient  mode  of 
ascertaining  the  enemy's  position  can  be  used,  viz.,  captive 
balloons,  connected  with  the  ground  by  telegraph  cables ; 
the  aeronaut  is  thus  enabled  to  communicate  his  observations 
to  headquarters  immediately,  not  only  during  a  recon- 
naissance, but  also  during  action.  It  is  to  this  kind  of 
aerial  telegraph  station  that  we  wish  to  draw  attention  at 
present. 

Balloons  were  used  for  reconnoitering  purposes  as  early  as 
the  year  1794,  during  the  wars  of  the  French  Revolution, 
and  with  great  success.  Two  companies  of  aeronauts  were 
then  organised  by  the  French,  who  used  war-balloons  at 
Fleurs,  Maubeuge,  Oharleroi,  Mannheim,  Bhrenbreitenstein, 
Ac  These  balloons  were  not  raaployed  as  couriers,  but  for 
reconnoitering  an  enemy,  and  sometimes  the  flag-signal  tele- 
graph was  used.  Balloon  ascents  were  also  made  for  the 
purpose  of  observing  an  enemy's  movements  during  a 
battle,  and  thus  took  pait  in  the  tactical  operations  of  the 
engagement. 

Colonel  Coutelle  observed  and  reported,  in  June,  1794, 
from  a  war-balloon  station,  the  operations  of  the  battle  of 
Fleurs,  and  the  French  Academy  of  Science,  convinced  of 
the  value  of  such  stations  for  military  reconnoitering,  recom- 
mended the  general  introduction  of  balloons  for  war  purposes. 
The  result  was  that  during  the  same  year  a  military  aero- 
nautical school  was  oreated  in  Meudon  under  the  able 
direction  of  the  celebrated  aeronaut,  M.  Guy  ton  de  Morveau 
and  Colonel  Coutelle. 

Notwithstanding  these  attempts,  war  ballooning  little 
occupied  the  minds  of  military  men  from  the  beginning  of 
this  century  until  1869,  during  the  Crimean  War,  when  a 
balloon  was  again  tried,  unfortunately,  however,  without  any 
valuable  results  being  obtained  for  the  military  operations. 
To  North  America  is  due  the  honour  of  having  given  this 


half-forgotten  companion  of  modern  warfare  a  practical 
and  new  application.  We  can  do  no  better  than  quote  here 
from  Mr.  W.  Plum's  valuable  book  "The  Military  Tele- 
graph," just  published  in  Chicago.  Mr.  Plum,  who  was  an 
active  and  distinguished  officer  of  the  American  Field  Tele- 
graph Corps,  says :  *"  War  balloons  were  used  in  the  United 
States  army  on  the  Potomac  and  during  the  Peninsular 
campaign.  On  all  such  reconnaissances  the  balloon  was  held 
by  ropes,  and  on  several  occasions  electrical  telegraphic  con- 
nection was  kept  up  with  the  aeronaut  in  the  fkj.  This 
was  first  accomplished  June  17th,  1861,  when  the  War 
Department,  in  Washington,  was  placed  in  instant  com- 
munication with  Prof.  Lowe,  who,  from  his  '  high  estate,' 
caused  the  operator  at  his  side  to  telegraph  to  the  President 
of  the  United  States  :— 

'*  Sib,  —The  point  of  observation  commands  an  area  of  50  miles  in 
diameter.  The  city,  with  its  girdle  of  encampments,  presents  a 
snperb  scene.  I  take  g^reat  pleasure  in  sending  jon  the  first  despatch 
ever  telegraphed  (electricaUy)  from  an  aerial  station  and  in  acknow- 
ledging my  indebtedness  to  jour  encouragement  for  the  opportunity 
of  demonstrating  the  availability  of  ^e  science  of  aeronautics  in  the 
military  service  of  the  country. 

**  Yours  respectfuUy, 

"(Signed),  T.  S.  C.  LOWE. 

"Operator  0.  T.  Brown  ascended  from  Pohick  Church, 
Virginia,  with  Prof.  Wise,  and  also  communicated  to  the 
War  Department.  John  La  Mountain,  another  professional 
aeronaut,  made  ascents  accompanied  by  General  Fitz  John 
Porter " 

The  history  of  the  North  American  war  supplies  a  series 
of  most  valuable  facts  where  balloon  telegraph  stations  took 
part  in  the  tactical  operations  of  military  engagements,  and 
not  seldom  considerably  contributed  to  the  development  and 
final  success  of  the  battle.  But  not  only  this ;  the  Americans 
also  tried,  and  with  tolerable  success,  to  obtain  photographic 
plans  of  the  enemy's  positions  taken  from  their  telegraph 
balloon  stations.  Thus  the  country  between  Richmond, 
Manchester,  and  Ohikahoming,  with  its  batteries  and  troops, 
was  photographed. 

At  the  battle  of  Richmond  an  outpost  telegraph  station, 
placed  in  a  balloon,  captive  at  a  height  of  800  yards,  was  in 
telegraphic  communication  with  headquarters  during  the 
whole  engagement.  Qeneral  McOlellan  received  immediate 
information  from  the  balloon  of  all  movements  of  the  enemy, 
and  was  thus  enabled  to  issue  timely  and  correct  orders  to 
his  generals,  Heinselmann  and  Summer,  for  a  simultaneous 
attack  of  the  enemy  from  various  directions.  It  is  generally 
acknowledged  that  the  conquest  of  Richmond  and  the  com- 
plete victory  of  the  North  army  was  considerably  due  to  the 
valuable  information  received  from  the  balloon  outpost 
telegraph  station. 

The  next  balloon  reconnaissance  was  carried  out  in  June, 
1867,  during  the  Paraguayan  war  by  BrazU,  which  country, 
by  the  way,  claims  the  invention  of  the  balloon  for  her 
countryman  Don  Guzman,  who  ascended  in  a  balloon  as 
early  as  1786  in  presence  of  John  V.,  the  King  of  Portugal. 
Mr.  von  Treuenfeld,  who  commanded  the  Paraguayan  field 
telegraph  corps,  says,  in  his  book  on  "War  Telegraphy," 
that  the  Brazilian  balloon  reconnoitred  the  fortified  positions 
at  Tuyuti'and  TuyucuA  from  a  height  of  200  metres,  being 
&stened  to  a  cable  and  carried  along  the  enemy's  lines  by 
soldiers.  The  ascents  were  accompanied  by  sfcaflf  officers, 
who  not  only  drew  plans  of  the  hitherto  unkno^vn  fortifier 
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tions,  but  also  counted  the  106  guns  and  three  mortars, 
which  a  few  days  later  were  to  be  attacked. 

During  the  Franco-German  war  the  French  army 
obtained  great  assistance  through  the  employment  of 
war-balloons  as  couriers  of  military  orders,  news,  &c. 
SnfSce  it  to  say  that  from  September  28rd,  1870,  to 
January  28th,  1871,  sixty-two  balloons  left  Paris,  fifty- 
four  of  which,  sent  out  by  the  Post-office  Department, 
took  2,500,000  letters,  weighing  ten  tons.  Stationary 
balloons  (ballons  captifs)  were  used  for  reconnoitering  pur- 
poses, fitted  out  as  Morse  telegraph  stations,  and  were  con- 
nected with  the  semi -permanent  field  lines  and  the 
headquarters  of  the  commander.  The  first  of  these  aerial 
French  telegraph  stations  ascended  on  November  21st,  1870, 
at  the  camp  of  Gidy,  and  on  December  7th,  1870,  a  military 
aeronautical  troop  was  formed  and  incorporated  into  the 
French  army,  which  carried  five  balloons,  to  the  front  of  the 
Loire  army.  Other  balloons  operated  with  the  East  array 
at  Besan^on,  and  with  the  North  army  at  Amiens. 

It  is  to  be  regretted  that  the  information  obtained  by  the 
French  reconnoitering  balloon  stations  during  the  Franco- 
German  war  was  not  in  proportion  to  the  enormous  efibrts 
and  patriotic  devotion  of  the  promoters  and  troop  of  the 
war-balloons.  This  is  by  no  means  an  argument  against  the 
efficiency  of  either  of  them,  but  only  a  too  natural  conse- 
quence of  want  of  time  for  proper  organisation.  The  rapid 
march  of  military  events  during  the  Franco-German  war 
mr.d3  the  thorough  organisation  of  a  balloon  service  im- 
possible, which,  had  it  been  prepared  in  time  of  peace, 
would  undoubtedly  have  been  of  great  service  to  the  French 
army. 

The  present  intimate  connection  between  French  military 
aeronauts  and  the  Academic  d' Aerostation  Mt^tterologique 
Bofficiently  proves  that  the  French  army  learned  a  lesson 
from  their  experiences  of  1870. 

In  spite  of  many  recommendations,  since  1854,  from  Mr. 
Henry  Coxwell,  the  venerable  parent  of  English  aeronautics, 
urging  the  introduction  of  balloon  signalling  stations  for 
reconnoitering  purposes  into  our  army  equipment,  little  was 
tried,  and  less  adopted,  for  many  years.  The  decision  of 
the  War  Office  was  thus  hailed  with  general  satisfaction  by 
the  army  when,  in  September,  1880,  a  whole  company  of 
the  Royal  Engineers  were  detailed  for  instruction  in  the  art 
of  war-ballooning.  Seeing  the  service  entrusted  to  such 
distinguished  officers  as  Captain  Elsdale,  B.E.,  Lieutenante 
Nare,  Noel,  and  Anstruther,  all  of  the  Royal  Engineers,  and 
Captain  Templer,  of  the  Royal  Edmonton  Rifle  Militia, 
strong  anticipations  existed  that  the  field-telegraph  soldier 
of  the  C  Division  of  Aldershot  Royal  Engineers  would  soon, 
in  an  airy  balloon  station,  replace  his  skirmishing  and 
exposed  comrades  on  terra  firma.  Such  anticipations  were 
further  strengthened  by  balloon  drills  performed  by  sappers, 
under  the  direction  of  Captain  Elsdale  and  Captain 
Templer,  before  General  Turner,  General  Philpott,  Admiral 
Boyes,  and  other  officers,  demonstrating  the  high  efficiency 
of  the  portable  captive  balloon  with  all  its  newly-invented 
gear  of  hydrogen  generating  apparatus,  balloon  car, 
engineers'  transport  waggon,  &c.  At  a  height  of  about 
200  ft.  the  balloon  was  drawn  about  to  illustrate  the 
facility  with  which  balloons  can  be  transported  to  eligible 
points,  and  even  telegraph  lines  and  railway  bridges  were 
crossed  with  ease  by  the  use  of  duplicate  towing  cables. 


Captain  Elsdale,  together  with  Corporal  Joliffe  and  Corporal 
Thomson,  carried  on  communication  ih)m  the  baUoon  by 
means  of  flag-signalling  as  well  as  by  the  telephone. 

Still  more  promising  were  these  experiments  when  tbe* 
Secretary  of  State  for  War  ordered  balloons  to  be  used  during 
the  manoeuvres  at  the  Brighton  review.  The  baUooniog 
party,  consisting  of  two  officers,  nine  non-commissioned 
officers  and  sappers,  proceeded  to  Brighton  with  two  baUoons 
and  all  necessary  equipments.  The  balloon  *' Crusader"' 
was  inflated  and  conveyed  in  safety  across  a  difficult  piece  of 
ground  to  its  position,  occupied  by  the  outposts  of  the  Lewes, 
force.  The  distance  traversed  being  about  two  miles  and  a 
half,  including  the  crossing  of  a  tidal  river,  railway,  ani 
telegraph  wires.  Captain  Norton,  aide-de-camp,  aooompaniei< 
Captain  Elsdale  in  the  balloon,  which  was  sent  up  aboub 
1,100  ft.  These  officers  were  provided  with  maps  of  th« 
ground  on  which  it  was  proposed  to  make  rough  sketches  of 
the  enemy's  positions  for  the  information  of  the  general 
officer  commanding  the  Lewes  forces.  Captain  Templer  suc- 
ceeded in  moving  the  wagon  below,  with  the  balloon  attached^ 
at  a  very  rapid  pace  through  the  intervals  between  the  ad- 
vancing battalions.  Captain  Elsdale  reported  that  wh(» 
the  weather  cleared  a  most  excellent  view  of  every  man  and. 
movement  below  was  obtained.  When  the  troops  were  dis- 
missed  the  waggon  retired  at  a  gallop,  with  balloon  attached^ 
and  letmmed  to  Lewes  without  difficulty.  Captain  YMk 
thus  sums  up  the  valuable  experience  gained  on  that  occsf 
sion  :  ''  I  would  respectfully  submit  for  consideration  thai 
the  following  points  would  appear  to  have  been  established. 
A  balloon,  in  fairly  favourable  weather,  can  be  conveyed 
captive  over  any  ground  accessible  to  infantry  to  the  required 
position  for  observation.  It  can  be  moved  firom  time  to 
time,  as  required  in  the  course  of  the  operations,  to  any  othe? 

suitable  point and  it  seems  probable  that  valuable 

observations  might  from  time  to  time  be  made  at  all  periods 
of  the  operations." 

Taking  all  the  historical  facts  together,  which  naturally 
are  only  mentioned  here  in  an  exceedingly  condensed  fonn> 
and  returning  to  our  subject,  military  reconnaiBsances  in 
front  of  the  newly-erected  and  unknown  Egyptian  fortifica- 
tions, we  are  inclined  to  think,  that  a  thorough  review  from 
a  balloon  telegraph  station,  at  a  height  of  800  yards,  would 
not  only  be  a  successful  mode  of  reconnoitering,  bat  also  a 
highly  interesting  repetition  of  an  experiment  in  scientific 
strategy,  which  had  so  often  been  successfully  carried  out  at 
the   balloon-drilling   grounds  and    daring  the  Brighto^^ 


review. 


THE  BRITISH  ASSOCIATION. 


The  meeting  of  the  present  year,  which  was  inaugnrated  od 
Wednesday,  the  2Srd  inst.,  is  the  fifty-second  assembla^  oC 
the  members  of  the  British  Association.  Southampton 
has  before  had  the  honour  of  being  the  selected  centre- 
to  which  the  eminent  men  of  science  belon^ng  to  this 
association  annually  journey.  Electrical  science  should 
natundly  have  a  greater  share  of  attention  than  in  previous 
years,  for  its  importance  is  almost  dailv  becoming  more  and 
more  apparent.  The  President  of  the  year,  Br.  C.  "• 
Siemens,  is  one  of  our  leading  authorities  on  this  subject, 
but  he  does  not  go  far  beyond  a  recapitulation  of  knowu 
facts  in  his  address.  He,  however,  makes  several  sugga- 
tions,  and  has  covered  a  vast  amount  of  ground.  ^***^ 
says  we  can  accept  as  correct,  for  Dr.  Sie.niens  is  not  inclined 
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to  indulge  ia  spocalafcive  iaiao:inatiou.  Professors  Lord 
Rayleigh,  6.  D.  Liveing,  R.  Etheridge,  and  A.  Gamgee, 
preside  over  the  respective  sections  of  Mathematical  and 
Physical  Science  (A),  Chemical  Science  (B),  Geology  (C), 
and  Biology  (D). 

Sections  (E),  Geography  ;  (F),  Economic  Science  and 
Statistics ;  and  (6),  Mechanical  Science,  have  respectively 
ai  Presidents,  Sir  R.  Temple,  Bart.,  Right  Hon.  6.  Sclater- 
Booth,  M.P.,  and  John  Fowler,  Esq.,  O.E.  The  General 
Treasurer  of  the  Association  is  Professor  A.  W.  Wilhamson, 
of  University  College,  London  ;  and  the  Secretary  is  Pro- 
fessor T.  0.  Bonney. 

THE  PRESIDENT'S  ADDRESS. 
In  Yentaring  to  address  the  Britiah  Association  from  this  obair,  I 
ftel  that  I  have  taken  upon  myself  a  task  inyolving  very  seriooB 
responaibiUtjr.  The  Association  has  for  half  a  oentury  fulfilled  the 
important  mission  of  drawing  together,  once  every  year,  scientists 
from  aU  parts  of  the  country  for  the  purpose  of  discussing  questions 
af  mutu^  interest,  and  of  cultivating  those  personal  relations  which 
aid  80  powerfuUy  in  harmonising  views,  and  in  stimulating  con- 
certed action  for  the  advancement  of  science. 

A  sad  event  casts  a  shadow  over  our  gathering.  While  still 
mooming  the  irreparable  loss  science  had  sustained  in  the  person  of 
Charles  Darwin,  whose  bold  conceptions,  patient  labour,  and  genial 
mind  made  him  almost  a  type  of  unsurpassed  excellence,  telegraphic 
lews  reached  Cambridge,  just  a  month  ago,  to  the  effect  £at  our 
honorary  secretary,  Professor  F.  M.  Balfour,  had  lost  his  life  during 
■n  attempted  ascent  of  the  AiguiUe  Blanche  de  Penteret.  Although 
only  thirty  years  of  as^,  few  men  have  won  distinction  so  rapi(uy 
and  so  deservedly.  After  attending  the  lectures  of  Michael  Foster, 
he  completed  his  studies  of  Biology  under  Dr.  Anton  Dohm  at  the 
Zoological  Station  of  Naples  in  1875.  In  1878  he  was  elected  a  , 
I^Uow,  and  in  November  last  a  member  of  Council  of  the  Roval  ' 
Society,  when  he  was  also  awarded  one  of  the  royal  medals  for  his 
embr^bgical  researches.  Within  a  short  interval  of  time  Glasgow 
University  conferred  on  him  their  honorary  de^^ree  of  LL.D.,  he  was 
elected  President  of  the  Cambridge  Philosophical  Society,  and  after 
having  declined  very  tempting  offers  from  the  Universities  of  Oxford 
and  Edinburgh,  he  accepted  a  professorship  of  Animal  Morphology 
created  for  him  by  his  own  university.  Few  men  could  have  borne 
without  hurt  such  a  stream  of  honourable  distinctions ;  but  in  young 
Balfour  g^enius  and  independence  of  thought  were  happily  blended 
with  industxy  and  personal  modesty ;  these  won  for  him  the  friend- 
diip,  esteem,  and  admiration  of  *aU  who  knew  him. 

8ince  the  days  of  the  first  meeting  of  the  Association  in  York  in 
1831,  great  changes  have  taken  place  in  the  means  at  our  disposal 
for  exohan^^g  views,  either  personally  or  through  the  medium  of 
type.  The  creation  of  the  railway  system  has  enabled  oongemal 
mmds  to  attend  frequent  meetings  of  those  special  societies  which 
have  sprung  into  existence  since  the  foundation  of  the  British 
Association,  amongst  which  I  need  only  name  here  the  Phy^cal, 
(reographioal.  Meteorological,  Anthropological,  and  Linnean,  culti- 
vating abstract  science,  and  the  Institution  of  Mechanical  Engineers, 
the  Institution  of  Naval  Architects,  the  Iron  and  Steel  Institute,  the 
Society  of  Telegraph  Engineers  and  of  Electricians,  the  Gkis  Institute, 
the  Sanitary  Institute,  and  the  Society  of  Chemi(»l  Industry,  repre- 
senting applied  science.  These  meet  at  frequent  intervals  in  London, 
whilst  others,  having  similar  objects  in  view,  hold  their  meeting^  at 
the  University  towns,  and  at  other  centres  of  intelligence  and  in- 
dustry throughout  the  country,  giving  evidence  of  great  mental 
activity,  and  producing  some  of  those  very  results  which  the 
founders  of  the  British  Association  wished  to  see  realised.  If  we 
consider  farther  tiie  extraordinary  development  of  scientific  jour- 
nalism which  has  taken  place,  it  cannot  surprise  us  when  we  meet 
with  expressions  of  opinion  to  the  effect  that  the  British  Association 
has  fulnUed  its  mission,  and  should  now  yield  its  place  to  those 
special  societies  it  has  served  to  call  into  existence.  On  the  other 
lumd,  it  may  be  urg^  that  the  brilliant  success  of  last  year's  anni- 
versary meeting,  enhanced  by  the  comprehensive  address  delivered 
on  that  occasion  by  my  distinguished  predecessor  in  office.  Sir  John 
Lubbock,  has  proved,  at  least,  that  the  British  Association  is  not 
dead  in  the  affections  of  its  members,  and  it  behoves  us  at^  this,  the 
first  ordinary  gathering  in  the  second  half  century,  to  consider  what 
are  the  strong  points  to  rely  upon  for  the  continuance  of  a  career  of 
success  and  usefulness. 

If  the  facilities  brought  home  to  our  doors  of  aoquiring  soientifio 
information  have  incroMed,  the  necessities  for  scientific  inquiry  have 
increased  in  a  g^reater  ratio.  The  time  was  when  science  was  culti- 
vated only  by  the  few,  who  looked  upon  its  application  to  the  arts 
and  manufactures  as  almost  beneath  their  consideration ;  this  they 
were  content  to  leave  in  the  hands  of  others,  who,  with  only  com- 
mercial aims  in  view,  did  not  aspire  to  further  the  objects  of  science 
for  its  own  sake,  but  thought  only  of  benefiting  by  its  teachings. 
Progreae  could  not  be  rapid  under  this  condition  of  things,  because 
the  man  of  pure  science  rarely  pursued  his  inquiry  beyond  the  mere 
enunciation  of  a  physical  or  chemical  principle,  whilst  the  sinmle 
practitioner  was  at  a  loss  how  to  harmonise  the  new  knowleoge 
with  the  stock  of  information  which  formed  bis  mental  capital  in 
trade. 

The  advancement  of  the  last  fifty  years  has,  I  venture  to  submit, 
rendered  theory  and  practice  so  inter-dependent  that  an  intimate 
miion  between  them  is  a  matter  of  absolute  necessity  for  our  future 
progToaa.  Take,  for  instance,  the  art  of  dveing,  and  we  find  that  the 
disoovery  of  new  colouring  matters  derived  fnmi  waste  products,  such 
as  coal-tar,  completely  changes  its  practice,  and  renders  an  intimate 
knowledge  ol  tl^  science  of  ohemistfy  a  matter  of  aboolute  necessity 
U  th6  practitioner.    In  telegraphy  and  in  the  new  arts  of  applying 


electricity  to  lighting,  to  the  transmission  of  power,  and  to  metallur* 
gical  operations,  problems  arise  at  overy  turn,  requiring  for  their 
solution  not  onlv  an  intimate  acquaintance  with,  but  a  positive 
advance  upon,  electrical  science  as  established  by  purely  theoretical 
research  in  the  laboratory.  In  general  engjineering  the  mere  practical 
art  of  constructing  a  machine  so  designed  and  proportioned  as  to 
produce  mechanicaUy  the  desired  effect,  would  suffice  no  longer.  Our 
increased  knowledge  of  the  nature  of  the  mutual  relations  between 
the  different  forms  of  energy  makAs  us  see  clearly  what  are  the 
theoretical  limits  of  effect;  these,  although  beyond  our  absolute 
reach,  may  be  looked  upon  as  the  asymptotes  to  be  approached 
indefinitely  by  the  hyi>erbolic  course  of  practical  progress,  of  which 
we  should  never  lose  sight.  Cases  arise,  moreover,  where  the  intro- 
duction of  new  materisus  of  construction,  or  the  call  for  new  effects, 
renders  former  rules  wholly  insufficient.  Li  all  tiiese  cases  practical 
knowledge  has  to  go  hand  in  hand  with  advanced  science  in  order  to 
accomplish  the  deifred  end. 

Far  oe  it  from  me  to  think  lightly  of  the  ardent  students  of  nature, 
who,  in  their  devotion  to  research,  do  not  allow  their  minds  to  travel 
into  the  regions  of  utilitarianism  and  of  self-interest.  These,  the 
high  priests  of  science,  command  our  utmost  admiration ;  but  it  is 
not  to  them  that  we  can  look  for  our  current  progress  in  practical 
science,  much  less  can  we  look  for  it  to  the  "rule  of  thumb  *'  prac- 
titioner, who  is  guided  by  what  comes  nearer  to  instinct  than  to 
reason.  It  is  to  the  man  of  science,  who  also  gives  attention  to 
practical  questions,  and  to  the  practitioner,  who  devotes  part  of  his 
time  to  the  prosecution  of  strictly  scientific  investigations,  that  we 
owe  the  rapid  prog;Tess  of  the  present  day,  both  merging  more  and 
more  into  one  cla^,  that  of  pioneers  in  the  domain  of  m^ure.  It  is 
such  men  that  Archimedes  must  have  desired  when  he  refused  to 
teach  his  disciples  the  art  of  constructing  his  powerful  ballistic  engines, 
exhorting  them  to  g^ve  their  attention  to  tne  principles  involved  in 
their  construction,  and  that  Telford,  the  founder  of  the  Institution  of 
Civil  Engineers,  must  have  had  in  his  mind's  eye  when  he  defined 
civil  engineering  as  **  the  art  of  directing  the  great  sources  of  power 
in  nature." 

These  considerations  may  serve  to  show  that  although  we  see  the 
men  of  both  abstract  and  applied  science  g^up  themselves  in  minor 
bodies  for  the  better  prosecution  of  special  objects,  the  points  of 
contact  between  the  different  branches  of  knowledge  are  ever  multi- 
pl^riug)  all  tending  to  form  part  of  a  mighty  tree—we  tree  of  modem 
science — ^under  whose  ample  shadow  its  cultivators  will  find  it  both 
profitable  and  pleasant  to  meet,  at  least  once  a  year ;  and  considering 
that  this  tree  is  not  the  growth  of  one  country  onl^r,  but  spreads  bo£ 
its  roots  and  branches  far  and  wide,  it  appears  desirable  that  at  these 
yearly  gatherings  other  nations  should  be  more  fully  represented  than 
has  hitherto  been  the  case.  The  subjects  discussed  at  our  meetings 
are  without  exception  of  general  interest,  but  many  of  them  bear  an 
international  character,  such  as  the  systematic  collection  of  magnetic, 
astronomical,  meteorologfical,  and  geodetical  observations,  the  forma- 
tion of  a  universal  code  for  signalling  at  sea,  and  for  distinguishing 
lighthouses,  and  especially  the  settlement  of  scientific  nomenclatures 
and  units  of  measurement,  reg^arding  all  of  which  an  international 
accord  is  a  matter  of  the  utmost  practical  importance. 

As  regards  the  measures  of  length  and  weight  it  is  to  be  reg^tted 
that  this  country  still  stands  aloof  from  the  movement  initiated  in 
France  towards  the  close  of  last  century ;  but,  considering  that  in 
scientific  work .  metrical  measure  is  now  almost  universally  adopted, 
and  that  its  use  has  been  already  legalised  in  this  country,  I  venture 
to  hope  that  its  universal  adoption  for  commercial  purposes  will  soon 
follow  as  a  matter  of  course.  The  practical  advantages  of  such  a 
measure  to  the  trade  of  this  country  would,  I  am  convinced,  be  very 
great,  for  English  goods,  such  as  machinery  or  metal  rolled  to  current 
sections,  are  now  a^ost  excluded  from  the  continental  market,  owing 
to  the  unit  measure  employed  in  their  production.  The  principal 
impediment  to  the  adoption  of  the  metre  consists  in  the  strange 
anomalv  that  although  it  is  legal  to  use  that  measure  in  commerce, 
and  al^ough  a  copy  of  the  standard  metre  is  kept  in  the  Standards' 
Department  of  the  Board  of  Trade,  it  is  impossible  to  procure  legalised 
rods  representing  it,  and  to  use  a  non-legalised  copy  of  a  standard  in 
commerce  is  deemed  fraudulent.  Would  it  not  be  desirable  that  the 
British  Association  should  endeavour  to  bring  about  the  use  in  this 
country  of  the  metre  and  kilogpramme,  and  as  a  preliminary  step, 
petition  the  Government  to  1^  represented  on  the  International 
Metrical  Commission,  whose  admirable  establishment  at  Sevres  pos- 
sesses, independentiy  of  its  practical  work,  considwable  scientific 
interest  as  a  well-found  laboratory  for  developing  methods  of  precise 
measurement? 

Next  in  importance  to  accurate  measures  of  length,  weight,  and 
time,  stand,  for  the  purposes  of  modem  science,  those  of  ^ectricity. 

The  remarkably  clear  lines  separating  conductors  from  non-con- 
ductors of  electricity,  and  magnetic  from  non-magnetic  substances, 
enable  us  to  measure  electrical  quautitee  and  effects  with  almost 
mathematical  precision ;  and  although  the  ultimate  nature  of  this, 
€hB  youngest  scientifically  investigated  form  of  energy,  is  yet  wrapt 
in  mystery,  its  laws  are  the  most  clearly  established,  and  its  measuring 
instruments  (galvanometers,  electrometers,  and  magnetometers),  are 
among^  the  most  accurate  in  physical  science.  Nor  could  any  branch 
of  science  or  industry  be  named  in  which  electrical  phenomena  do  not 
oocur,  to  exercise  ^eir  direct  and  important  infiuenoe. 

If,  then,  electricity  stands  foremost  among^st  the  exact  sciences,  it 
follows  that  its  unit  measures  should  be  determined  with  the  utmost 
aocuracy.  Yet,  twenty  years  a^,  very  little  advance  had  been  made 
towards  the  adoption  of  a  rational  system.  Ohm  had,  it  is  true, 
gfiven  us  the  fixed  relations  existing  between  aleotromotive  force, 
resistance  and  quantity  of  current;  Joule  had  established  the 
dynamical  eo  uivalent  of  heat  and  electricity,  and  Gauss  and  Weber 
had  proposed  their  elaborate  system  of  absolute  magnetic  measure- 
ment. But  these  invaluable  researches  appeared  only  as  isolated 
efforts,  when,  in  1862,  the  Electric  Unit  Committee  was  appointed 
by  the  Britic^  Association,  at  the  instance  of  Sir  William  Thomson^ 
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and  it  is  to  the  long-continued  aotiyity  <^  this.  Committee  that  the 
world  is  indebted  for  a  consistent  and  practical  system  of  measure- 
ment, which,  after  being  modified  in  details,  received  universal  sanc- 
tion last  year  by  the  International  Electrical  Ck)ngreBS  assembled  at 
Pkuris. 

At  this  Congress,  which  was  attended  officially  by  the  leading 
physicists  of  ul  civilised  countries,  the  attempt  was  successfully 
made  to  bring  about  a  union  between  the  statical  system  of  measiue- 
ment  that  had  been  followed  in  Germany  and  some  other  oountiies, 
and  the  magnetic  or  dynamical  system  developed  by  the  British 
Association,  also  between  the  geometrical  measure  of  resistance,  the 
(Werner)  Siemens  unit,  that  had  been  generally  adopted  abroad,  and 
the  British  Association  unit  intended  as  a  multiple  of  ^  Weber's 
absolute  unit,  though  not  entirely  fulfilling  that  condition.  The 
Congress,  while  adopting  the  absolute  system  of  the  British  Associa- 
tion, referred  the  final  determination  of  the  unit  measure  of  resist- 
anoe  to  an  Intemational  Committee,  to  be  appointed  by  the  repre- 
sentatives of  the  several  Governments;  they  decided  to  retain  the 
mercury  standard  for  zeproduotion  and  comparison,  by  which  means 
the  advantages  of  both  systems  are  happily  oombined,  and  much 
valuable  labour  is  utilised;  cmly,  instead  of  expressing  electrical 
quantities  direotiy  in  absolute  measure,  the  Congress  has  embodied 
a  consistent  system,  based  on  the  ohm,  in  which  the  units  are  of  a 
value  convenient  for  practical  measurements.  In  this,  which  we 
must  hereafter  know  as  the  <* practical  ssrstem,"  as  distinguished 
from  the  *<  absolute  system, ''  the  units  are  named  after  leading 
physicists,  the  Ohm,  Ampere,  Volt,  Coulomb,  and  Farad. 

I  would  venture  to  sug^st  that  two  f  urtiier  units  might,  with 
advantage,  be  added  to  the  system  decided  on  by  the  IntCTuational 
Congfress  at  Paris.  The  first  of  these  is  the  unit  of  magnetic  quantity 
or  pole.  It  is  of  much  importance,  and  few  will  reg^ard  otiierwise 
than  with  satisfaction  the  suggestion  of  Clausius  that  the  unit  should 
be  called  a  **  Weber,''  thus  retaining  a  name  most  closely  connected 
with  electrical  measurements,  and  only  omitted  b3-  the  Congress  in 
order  to  avoid  the  risk  of  confusion  m  the  magnitude  of  the  unit 
current  with  which  his  name  had  been  formerly  associated. 

The  other  unit  I  should  suggest  adding  to  the  list  is  that  of  power. 
The  power  conveyed  by  a  current  of  an  Amx>^re  through  the  differ- 
ence of  potential  of  a  v  olt  is  ^e  unit  consistent  with  the  practical 
system.  It  might  be  appropriately  called  a  Watt,  in  honour  of  that 
master  mind  in  mechamcai  science  James  Watt.  He  it  was  who 
first  had  a  dear  physical  conception  of  power,  and  gave  a  rational 
method  of  measurmg  it.  A  Watt,  then,  expresses  me  rate  of  an 
Amp^  multiplied  1^  a  Volt,  whilst  a  horse-power  is  746  Watts,  and 
a  Cheval  de  Vapeur  736. 

The  system  of  electro-magnetic  units  would  then  be : — 

(1)  Weber,  the  unit  of  magnetic  quantity 

(2)  Ohm  „  ,,  resistance 

(3)  Volt  „  „  electromotive  force  =  10^ 

(4)  Ampto  ,,  ,,  current  =  10-^        „ 

(5)  Coulomb  „  „  quantity  =^  10-^        „ 

(6)  Watt  „  „  power  =  107  „ 

(7)  Farad  „  „  capacity  =  10-»        „ 

Before  the  list  can  be  looked  upon  as  complete  two  other  units  may 
have  to  be  added,  the  one  expressing  that  of  magnetic  field,  and  the 
other  of  heat  in  terms  of  the  electromagnetic  system.  Sir  William 
Thomson  suggested  the  former  at  the  Paris  Congress,  and  pointed 
out  that  it  would  be  proper  to  attach  to  it  the  name  of  Gkiuss,  who 
first  theoreticallv  and  practically  reduced  observations  of  teirestrial 
magnetism  to  absolute  measure.  A  Gkiuss  will,  then,  be  defined  as 
the  intensity  of  field  produced  by  a  Weber  at  a  distance  of  one  centi- 
meto ;  and  the  Weber  will  be  the  absolute  C.G.8.  unit  streng^  of 
magnetic  pole.  Thus  the  mutual  force  between  two  ideal  point- 
poles,  each  of  one  Weber  strength  held  at  unit  distance  asunder,  will 
be  one  dyne ;  that  is  to  say,  the  force  which  acting  for  a  second  of 
time  on  a  gramme  of  matter,  generates  a  velocity  of  one  centimetre 
per  second. 

The  unit  of  heat  has  hitherto  been  taken  variously  as  the  heat 
required  to  raise  a  pound  of  water  at  the  freezing-point  throi^p^ 
1**  Fahrenheit  or  Centigrade,  or,  again,  the  heat  necessary  to  raise 
a  kilogramme  of  water  I*'  Centigrade.  The  inconvenience  of  a  unit 
so  entirely  arbitrary  is  sufficiently  apparent  to  justify  the  introduc- 
tion of  one  based  on  the  elecdromagnetic  system,  viz.,  the  heat 
generated  in  one  second  by  the  current  of  an  Ampere  flowing  through 
the  resistance  of  an  Ohm.  In  absolute  measure  its  value  is  10^  C.G.S. 
units,  and  assuming  Joule's  equivalent  as  42,000,000,  it  is  the  heat 
necessary  to  raise  0'238  grammes  of  water  I*'  Centiffrade,  or,  ap- 
proximatdv,  the  1-1 000th  part  of  the  arbitrary  unit  of  a  pound  of  water 
raised  1^  Fahrenheit  and  the  1 -4000th  of  tiie  kilogramme  at  water 
raised  1^  Centigrade.  Such  a  heat  unit,  if  found  acceptable,  might 
with  great  propriety,  I  think,  be  called  the  Joule,  after  the  man  who 
has  done  so  much  to  develop  the  dynamical  theory  of  heat. 

Professor  Clausius  urgpss  the  advantages  of  tlie  statical  s3nBtem  of 
measurement  for  simplicity,  and  shows  that  the  numerical  values  of 
the  two  sj^stems  can  reamly  be  compared  by  the  introduction  of  a 
factor,  which  he  proposes  to  call  the  critical  velocity ;  this,  Weber 
has  already  shown  to  be  nearly  the  same  as  the  velocity  of  light.  It 
is  not  immediately  evident  how  by  the  introduction  of  a  simple 
multiple,  sigpoifying  a  velocity,  the  statical  can  be  changed  into 
dynamical  values,  and  I  am  indebted  to  my  friend  Sir  William 
Ijiomson  for  an  illustration  which  struck  me  as  remarkably  happy 
and  convincing.  Imagine  a  ball  of  conducting  matter  so  oonstitutea 
that  it  can  at  pleasure  be  caused  to  shrink.  Now  let  it  first  be  elec- 
trified and  left  insulated  with  any  quantity  of  electricity  on  it. 
After  that,  let  it  be  connected  with  the  earth  bv  an  excessively  fine 
wire,  or  a  not  perfeotiy  dry  silk  fibre ;  and  let  it  shrink  just  so 
rapidlv  as  to  keep  its  potential  oonstant,  till  the  whole  charge  is 
carried  off.  The  velocity  with  which  its  surface  approaches  its 
'*'^*T9  is  the  electrostatic  measure  of  the  conducting  power  of  the 
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fibre.  Thus  we  see  how  ''conducting  power"  is,  in  electrostatic 
theory,  properly  measured  in  terms  of  a  velocity.  Weber  had  shown 
how,  in  electromagnetic  theory,  the  resistance,  or  the  reciprocal  of 
the  conducting  power  of  a  conductor,  is  properiy  measured  by  a 
velocity.  The  critical  velocity,  which  measures  the  conducting 
power  m  electrostatic  reckoning  and  the  resistance  in  electromagnetio, 
of  one  and  the  same  conductor,  measures  the  number  of  electrostatic 
units  in  the  electromag^netio  unit  of  electric  quantity. 

Without  waitinpr  for  the  assembling  of  the  Intemational  Com- 
mittee charged  with  the  final  determination  of  the  Ohm,  one  of  itfr 
most  distinguished  members.  Lord  Bayleigh,  has,  with  his  od- 
laborateure,  Mrs.  Sidgwick,  continued  his  important  investigatioQ  in 
this  direction  at  the  Cavendish  Laboratory,  and  has  lately  pUoed 
before  the  Boyal  Society  a  result  which  will  probably  not  be  sur- 
passed in  accura^.  Mis  redetermination  brings  him  into  dose 
accord  with  Dr.  Werner  Siemens,  their  two  values  of  the  mercury 
unit  being  0*95418  and  0*9536  of  the  B.A.  unit  respectively,  or  1 
mercury  unit  =  0*9413  x  10'  C.G.S.  units. 

Shortly  after  the  publication  of  Lord  Rayleisrh's  recent  results, 
Messrs.  Glazebrook,  Dodds,  and  Sargant,  of  Cambridge  com- 
municated to  the  Boyal  Society  two  determinations  of  the  Ohm,  by 
different  methods;  and  it  is  satisfactory  to  find  that  their  final 
values  differ  only  in  the  fourth  decimal,  the  figures  being,  aeooiding 
to 

..     1  Ohm  =  0-98661  5E*L5E!^2L 
Second 
Messrs.  Glazebrook,  &c.     . .  »  0*986439  „ 

Professor  K  Wiedemann,  of  Le^zig,  has  lately  called  attention 
to  the  importance  of  having  the  Ohm  determined  in  the  most  acoonte 
manner  possible,  and  enumerates  four  distinct  methods,  all  of  which 
^ould  imquestionably  be  tried  with  a  view  of  obtaining  concordant 
results,  because  upon  its  accuracy  will  depend  the  whole  future 
system  of  measurement  of  energy  of  whatever  form. 

The  word  Energy  was  first  used  by  Young  in  a  scientific  sense,  and 
^represents  a  conception  of  recent  date,  being  the  outcome  of  the 
'labours  of  Camot,  Majrer,  Joule,  G^ve,  Cluiaius,  Clerk-Maxwell, 
Thomson,  Stc&es,  Helmholtz,  Maoquom-Bankine,  and  other 
labourers,  who  have  aocompli^ied  for  the  science  regarding  the 
forces  in  Nature  what  we  owe  to  Lavoisier,  Balton,  Berselinn, 
liehig,  and  othars,  as  regards  (^emistry.  In  tlus  short  word  fiangy 
we  &ad  aU  the  efEorts  in  nature,  including  electricity,  heat,  h^, 
(^emioal  action,  and  dynamics,  equally  represented,  forming,  to  aie 
Br.  Tyndall's  apt  expression,  so  many  *  modes  of  motion.'  It  will 
readily  be  conceived  t^t  when  we  have  established  a  fixed  nmneneal 
relation  between  these  different  modes  of  motion,  we  know  beforehand 
what  is  the  utmost  result  we  can  possibly  attoin  in  convertiiig  one 
form  of  energy  into  another,  and  to'what  extent  our  appantus  for 
effecting  the  oonversian  falls  eiiort  of  realising  it.  The  diflerenoe 
between  ultimate  theoretical  effect  and  that  actually  obtained  is 
commonly  called  loss,  but,  considering  tixat  energy  is  indastmotihle, 
represents  really  secondary  effect,  whidi  we  obtain  without  desirxng 
it.  Thus  friction  in  the  working  parts  of  a  machine  represents  a  lam 
(d  mechanical  effect,  but  is  a  gam  of  heat,  and  in  like  manner  the  kw 
sustained  in  transferring  ele^rioal  energy  from  one  point  to  another 
is  accounted  for  by  heat  g^enerated  in  uie  conductor.  It  sometiiaes 
suits  our  purpose  to  augment  the  transformation  of  eleotrioal  into 
heat  energy  at  certain  points  of  the  circuit,  when  the  heat  rays 
become  visible,  and  we  have  the  inoandesoenoe  electric  light.  In 
effecting  a  complete  severance  of  the  conductor  for  a  short  distonoe, 
after  the  current  has  been  estabUshed,  a  very  great  local  resistance  is 
occasioned,  giving  rise  to  the  eleotrio  arc,  the  highest  development  of 
heat  ever  attained.  Vibration  is  another  form  of  lost  energy  in 
mechanism,  but  who  would  call  it  a  loss  if  it  proceeded  from  the 
violin  of  a  Joachim  or  a  Norman-Neruda  P 

Electricity  is  the  form  of  energy  best  suited  for  transmitting  an 
effect  from  one  place  to  another ;  the  electric  current  passes  through 
certain  substances — ^the  metals — ^with  a  velocity  limited  only  by  wo 
retarding  influence  caused  by  electric  charge  of  the  surrounding 
dieleotrio,  but  approaching  probably  tinder  favourable  conditions  that 
of  radiant  heat  and  light,  or  300,000  Idlometrea  per  second;  it 
refuses,  however,  to  pass  through  oxidised  substanoes,  glass,  giuna, 
or  through  gases,  except  when  in  a  highly  rarefied  condition. 
It  is  easy  therefore  to  confine  the  electric  current  within  bounds, 
and  to  direct  it  through  narrow  chumels  of  extraordinsrv 
length.  The  conducting  wire  of  an  Atlantio  cable  is  such 
a  narrow  channel;  it  consists  of  a  copper  wire,  or  strand  of 
wires,  5  mm.  in  diameter,  by  nearly  5,000  lalometres  in  len^,  con- 
fined electrically  by  a  coating  of  gutta-percha  about  4  mm.  m  thick- 
ness. The  eleotiicitv  from  a  smaU  g^v^c  battery  passiog  into  this 
channel  prefers  the  long  journey  to  America  in  tne  good  conductor, 
and  back  through  the  earm,  to  the  shorter  journey  across  the  4  mm. 
in  thinknefw  of  insulating  material.  By  an  improved  arrangement 
the  alternating  ourrents  employed  to  work  long  submarine  cables  do 
not  actually  comfdete  the  circuit,  but  are  meived  in  a  condenser  at 
the  receiving  station,  after  having  produced  tiiedr  extremely  slight 
but  certain  effect  upon  the  receiving  instrument.  So  perfect  is  the 
channel  and  so  precise  the  action  of  both  the  transmitting  andreceiT- 
ing  instruments  employed,  that  two  systems  of  eleotrio  signals  may  be 
passed  simultaneouJaly  through  the  same  cable  in  opposite  ^Urec^ns, 
producing  independent  records  at  either  end.  By  the  f^plioatioa  of 
this  duplex  mode  of  working  to  the  Direct  United  States  cable,  under 
the  superintendence  of  Dr.  Muirhead,  its  transmitting  power  was 
increased  from  25  to  60  words  a  minute,  being  equivalent  to  about 
twelve  currents  or  primary  impulses  per  seoond.  In  transsuttii^ 
these  impulse-currents  simultaneously  from  both  ends  of  the  Hne,  it 
must  not  be  imagined,  howevw,  that  they  pass  each  other  in  the 
manner  of  liquid  waves  belonging  to  separate  systems;  such  a 
supposition  would  involve  momentum  in  the  electric  flow,  snd 
altnough  the  effect  produced  is  analogous  to  suoh  an  action,  it  rests 
upon  totally  different  grounds— namely,  that  of  a  local  circuit  at 
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each  terminus  being  oalled  into  action  automaiically  wheneTor  two 
omikr  cnrrente  aie  paaaed  into  the  line  simultaneonsly  from  both 
«ndB.  In  extending  this  principle  of  action  qnadmplex  telegraphy 
has  been  rendered  poeaible,  althoiuphnot  yet  for  long  aubmarine  lines. 

The  minute  currents  hm  empJojed  are  far  surpasaed  as  reg^arda 
ddioacj  and  frequency  by  thooe  repealed  to  ua  by  that  marrel  of  the 
present  day,  the  telephone.  The  electric  currents  caused  by  the 
fibrations  of  a  diaphragm  acted  upon  by  the  human  voice,  naturally 
TUT  in  frequency  and  intensity  according  to  the  number  and  degree 
of  tnose  yibrations,  and  each  motor  current  in  exciting  the  electro- 
magnet f onning  pii^  of  the  recehring  instrument,  deflects  the  iron 
diaphragm  occupying  the  position  of  an  armature  to  a  greater  or 
smaller  extent  according  to  its  strength.  Savart  found  that  the  funda- 
mental Ja  springs  from  440  complete  vibrations  in  a  second,  but  what 
must  be  the  frequency  and  modulations  of  thetxnotor  current  and  of 
magnetic  variations  necessary  to  convey  to  the  ear  through  the 
medium  of  a  vibrating  armature  such  a  complex  of  human  voices  and 
of  musiod  instruments  as  constitutes  an  opera  performance  ?  And 
yet  such  performances  could  be  distinctly  heard  and  even  enjoyed  as 
an  artistic  treat  by  appl^g  to  the  ears  a  pair  of  the  double  tele- 
phonic receivers  at  the  Fans  electrical  Exhibition,  when  connected 
wiUi  a  pair  of  transmitting  instruments  in  front  of  the  footlights  of 
ihe  Qnnd  Opera.  In  connection  with  the  telephone,  and  with  its 
equally  remanable  adjunct  the  microphone,  the  names  of  Reis, 
Orahiun  BeU,  Edison,  ajid  Hughes  will  ever  be  remembered. 

Considering  the  extreme  delicacy  of  the  currents  working  a  tele- 
phone, it  is  envious  that  those  caused  by  induction  from  neighbouring 
telegraphic  line  wires  would  seriously  interfere  with  the  f onner  and 
mar  the  speech  or  other  soui^s  produced  through  their  action.  To 
a?old  such  interference  the  tele^ione  wires  if  suspended  in  the  air 
require  to  be  placed  at  some  distance  from  teleg^phic  line  wires,  and 
to  be  supported  by  separate  poets.  Another  way  of  neutralising 
inteference  oonsistB  in  twisting  two  separately  insulated  telephone 
wires  together,  so  aa  to  form  a  strand,  and  in  using  the  two  con- 
ductors as  a  metallic  drouit  to  the  exclusion  of  the  earth ;  the  working 
cnirent  will,  in  that  case,  receive  equal  and  opposite  inductive 
influences,  and  will  therefore  remain  unaffected  by  them.  On  the 
other  hand  two  insulated  wires  instead  of  one  are  required  for  working 
one  set  of  instruments ;  and  a  serious  increase  in  the  cost  of  installa- 
tion is  thus  caused.  To  avoid  this  Mr.  Jacob  has  lately  suggested  a 
plan  of  combining  pairs  of  such  metallic  circuits  again  into  separate 
working  pairs,  and  these  again  with  other  working  pairs,  whereby 
the  total  number  of  telephones  capable  of  being  worked  without 
interference  is  made  to  equal  the  total  numb^  of  aingle  wires 
einployed.  The  working  ol  telephones  and  telegraphs  in  metallic 
cirouit  has  the  further  advantage  that  mutual  volta  induction  betwe^i 
the  outgoing  and  returning  currents  favours  the  transit,  and  neutra- 
lises on  tho  other  hand  the  retaiding  influence  caused  by  charge  in 
underground  or  submiuine  conductors.  These  conditions  are 
particularly  favourable  to  imderground  line  wires,  which  possess 
other  important  advanti^es  over  the  still  prevailing  overground 
system,  in  that  they  are  unaffected  by  atmospheric  electricity,  or  by 
snowstorm  and  heavy  gales,  wMdi  at  not  very  rare  intervals  of  time 
put  us  back  to  pretdegraphic  days,  when  the  letter-carrier  was  our 
swiftest  messenger. 

Theundergroimdsystem  of  telegraphs,  first  introduced  into  Germany 
by  Werner  Siemens  in  the  years  1847-8,  had  to  yield  for  a  time  to 
the  overground  system  owing  to  technical  difiEUmlties,  but  it  has  been 

Tin  resorted  to  within  the  last  four  vears,  and  multiple  land  cables 
solid  construction  now  o(mnect  all  the  important  towns  of  that 
country.  The  first  cost  of  such  a  system  is  no  doubt  considerable 
(being  about  £38  per  kilometre  of  conductor  as  against  £8  10s.  the 
cost  of  land  lines) ;  but  as  the  underground  wires  are  exempt  from 
frequent  repairs  and  renewals,  and  as  they  insure  continuity  of 
senioe,  they  are  decidedly  the  cheaper  and  better  in  the  end.  The 
eiqterience  afforded  by  the  early  induction  of  the  underground 
system  in  Germany  was  not,  however,  without  its  beneficial  results, 
as  it  brought  to  light  the  phenomena  of  lateral  induction,  and  of 
faults  in  the  insulating  coatmg,  matters  which  had  to  be  understood 
before  submarine  telegraphy  could  be  attempted  with  any  reasonable 
jnospect  of  success. 

Begarding  the  transmission  of  power  to  a  distance  the  electric  current 
has  now  entered  the  lists  in  competition  with  compressed  air,  the 
hydraulic  accumulator,  and  the  quick  running  rope  as  used  at  Schaff- 
hausen  to  utilise  tiie  power  of  the  Bhino  faJl.  The  transformation 
of  electrical  into  mechanical  energy  can  be  accomplished  with  no  fur- 
ther loss  than  is  due  to  such  inoi<]^tal  causes  as  friction  and  the  heat- 
ing of  wires ;  these  in  a  properly  designed  dynamo-electric  machine 
do  not  exceed  ten  per  cent.,  as  shown  by  Dr.  John  Hopkinson,  and, 
judging  from  recent  experiments  of  my  own,  a  still  nearer  approach 
to  ultimate  perfection  is  attainable.  Adhering,  however,  to  Dr. 
Hopkinsoii*s  determination  for  safety*  s  sake,  and  assuming  the  same 
percentage  in  reconverting  the  current  into  mechanical  effect,  a  total 
loss  of  19  per  cent,  results.  To  this  loss  must  be  added  that  through 
electrical  resistance  in  the  connecting  line  wires,  which  depends  upon 
their  length  and  conductivity,  and  that  due  to  heating  by  friction  of 
the  worUng  parts  of  the  machine.  Taking  these  as  being  equal  to 
the  internal  losses  incurred  in  the  double  process  of  conversion,  there 
remains  a  useful  effect  of  100  —  38  ==  62  per  cent.,  attainable  at  a  dis- 
tance, which  agrees  with  experimental  results,  although  in  actual 
practice  it  would  not  be  safe  at  present  to  expect  more  than  60 
per  cent,  of  ultimate  useful  effect,  to  allow  for  all  mechanical  losses. 

In  using  compressed  air  or  water  for  the  transmission  of  power  the 
loss  cannot  be  taken  at  less  than  50  per  cent.,  and  as  it  depends  upon 
fluid  resistance  it  increases  with  distance  more  rapidly  than  in  the 
case  of  electricity.  Taking  the  loss  of  effect  in  all  cases  as  60  per 
cent.,  electric  transmission  presents  the  advantage  that  an  insulated 
wire  doen  the  work  of  a  pipe  capable  of  withstanding  high  internal 
pressure,  which  latter  must  be  more  costly  to  put  down  and  to  main- 
tain.  A  second  metallic  conductor  is  required,  however,  to  complete 
tho  electrical  circuit,  as  tho  conducting  power  of  the  earth  alone  is 


found  unreliable  for  pasnng  quantity  currents,  owing  to  the  effects  of 
polarisation;  but  as  this  second  conductor  need  not  be  insulated, 
water  or  gas  pipes,  railway  metals  or  fencing  wire,  may  be^  called 
into  requisition  for  the  purpose.  The  small  spaoe  occupied  by 
the  electro-motor,  its  hi^h  working  speed,  and  the  absence  of  waste 
products,  render  it  specially  available  for  the  general  distribution  of 
power  to  cranes  and  light  machinery  of  every  desoriptioiu  A  Ioubs  of 
effect  of  60  per  cent,  does  not  stand  in  the  way  of  such  ajmlications, 
for  it  must  oe  remembered  that  a  powerful  central  engine  of  best  con- 
struction produces  motive  power  with  a  consumption  of  two  jjounds 
of  coal  ner  horse-power  per  hour,  whereas  small  engines  distributed 
over  a  alstrict  would  consume  noi  less  than  five ;  we  thus  see  that 
there  is  an  advantage  in  favour  of  electric  transmission  as  regards 
fuel,  independentiy  of  the  saving  of  labour  and  other  collateral 
benefits. 

To  agriculture,  electric  transmission  of  power  seems  well  adapted 
for  effeoting  the  various  operations  of  the  farm  and  fields  from  one 
centre.  Having  worked  such  a  system  myself  in  combination  with 
electric  lighting  and  horticulture  for  upwards  of  two  years,  I 
can  speak  with  confidence  of  its  economy,  and  of  the  facility  with 
which  the  work  is  accompli^ed  in  char^  of  untrained  persons. 

As  regards  the  effect  of  the  electric  light  upon  vegetation,  there  is 
little  to  add  to  what  was  stated  in  my  paper  read  before  Section  A  last 
y^ear,  and  ordered  to  be  printed  with  the  report,  except  that  in  expe- 
rimenting upon  wheat,  oarley,  oats,  and  other  cereals  sown  in  the 
open  air,  th^  was  a  marked  difference  between  the  growth  of  the 
plants  ixifluenced  and  those  uninfluenced  by  the  electric  light.  This 
was  not  very  apparent  till  towards  the  end  of  February,  when,  with 
the  first  appearance  of  mild  weather,  the  plants  under  the  influence 
of  an  electric  lamp  of  4,000  candle-power  placed  about  5  metres 
above  the  surface,  devolved  with  extreme  rapidity,  so  that  by  the  end 
of  May  they  stood  above  four  feet  high,  witii  the  ears  in  full  bloom, 
when  those  not  under  its  influence  were  under  two  feet  in  height,  and 
showed  no  sign  of  the  ear. 

In  the  electric  railway  first  constructed  by  Dr.  Werner  Siemens,  at 
Berlin,  in  1879,  electno  energy  was  transmitted  to  the  moving 
carriage  or  train  of  carriages  through  the  two  rails  ux>on  whl(£ 
it  ihoved,  these  being  suffid^itly  insulated  from  each  other  by  being 
placed  upon  well  creosoted  cross  sleepers.  At  the  Paris  Electrical 
£!xhibition  the  current  was  conveyea  through  two  separate  con- 
ductors making  sliding  or  rolling  contact  with  the  carriage,  whereas 
in  the  electric  railway  now  in  course  of  oonstruotion  in  the  north  of 
Ireland  (which  when  completed  will  have  a  length  of  twelve  miles),  a 
separate  oondiictor  will  be  provided  by  the  side  of  the  railway, 
and  the  return  circuit  completed  through  the  rails  themselves,  which 
in  that  case  need  not  be  insulated  ;  secondary  batteries  will  be  used 
to  store  the  surplus  energy  created  in  running  downhill,  to  be 
restored  in  ascending  steep  inclines,  and  for  paasing  roadways  where 
the  separate  insulated  coiductor  is  not  practicable.  The  electric 
railway  possesses  great  achrantages  over  horse  or  steam-power  for 
towns,  in  tunnels,  and  in  all  cases  where  natural  sources  of  energy, 
such  as  waterf  aUs,  are  available ;  but  it  would  not  be  reasonable  to 
suppose  that  it  will  in  its  present  condition  compete  with  steam  pro- 
pulsion upon  ordinary  rauways.  The  transndasion  of  power  by 
means  of  electric  conductors  possesses  the  further  advantage  over 
other  means  of  transmission  that,  provided  the  resiBtanoe  of  the  rails 
be  not  very  great,  the  power  communicated  to  the  locomotive  reaches 
its  maximum  when  tiie  motion  is  at  its  minimum — that  is,  in  oom- 
mendng  to  work,  or  when  encountering  an  exceptional  resistance — 
whereas  the  utmost  economy  is  produced  in  the  normal  conditum 
of  working  when  the  velocity  of  the  power-absorbing  nearly  equals 
that  of  the  ourrent-produdng  machine. 

The  deix>sition  of  metals  from  their  solutions  is  perhaps  the  oldest  of 
all  useful  applications  of  the  electric  current,  but  is  only  in  very  recent 
times  that  the  dynamo  current  has  been  practically  applied  to  the  refi- 
ning of  copper  and  other  metals,  as  now  practised  at  Birmingham  and 
elsewhere,  and  upon  an  exceptionally  large  scale  at  Ocker,  in  Germany. 
The  dynamo  machine  there  employed  was  exhibited  at  the 
Paris  Electrical  Exhibition,  its  peculiar  feature  being  that  the 
conductors  upon  tiie  rotating  armature  consisted  of  e^d  bars  of 
oopper,  30  mm.  square,  in  section,  which  were  found  only  just  suffi- 
cient to  transmit  the  large  quantity  of  electricity  of  low  ten  .on 
necessary  for  this  operation.  One  such  machine  consuming  4  horse- 
power deposits  about  300  kilogrammes  of  copper  per  24  hours ,  the 
motive  power  at  Ocker  is  derived  from  a  watenall. 

Electric  energy  may  also  be  employed  for  heating  purposes,  but  in 
this  case  it  woiSd  obviously  be  impossible  for  it  to  compete  in  point  of 
economy  with  the  direct  combustion  of  fuel  for  the  attainment  of 
ordinary  degrees  of  heat.  Bunsen  and  St.  Claire  De  Yille  have  taught 
us,  however,  that  combustion  becomes  extremely  sluggish  when  a 
temperature  of  1,800**  C.  has  been  reached,'and  for  effects  at  tempera- 
tures exceeding  that  limit  the  electric  furnace  will  probably  find 
advantageous  applications.  Its  specific  advantage  consists  in  being 
apparency  unlimited  in  the  degree  of  heat  attainable,  thus  opening 
out  a  new  field  of  investigation  to  the  chemist  and  metallurgist. 
Tmigsten  has  been  melt^  in  such  a  furnace,  and  8  pounds  of 
platinum  have  been  reduced  from  the  cold  to  the  liquid  condition  in 
20  minutes. 

The  largest  and  most  extensive  application  of  eleckic  energy  at  the 
present  time  is  to  lighting,  but  considering  how  much  has  of  late 
been  said  and  written  for  and  against  this  new  iUuminant,  I  shall  here 
confine  myself  to  a  few  gfeneral  remarks.  Joule  has  shown  that  if  an 
electric  current  is  passed  through  a  conductor  the  whole  of  the 
energy  lost  by  the  current  is  converted  into  heat ;  or,  if  theresistance 
be  localised,  into  radiant  energy  comprising  heat,  light,  and  actinic 
rays.  Neither  the  low  heat  rays  nor  the  ultra-violet  of  highest  re- 
frangibility  affect  the  retina,  and  may  be  regarded  as  lost  energy,  the 
effective  rays  being  those  between  the  red  and  violet  of  the  spectrum, 
which  in  their  combination  produce  the  effect  of  white  light. 

B«garding  the  proportion  of  luminous  to  non-luminous  rays  pro^ 
oeeding  from  an  electric  arc  or  incandescent  wire,  we  have  a  mo' 
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valuable  investigation  by  Dr.  Tyndall,  recorded  in  his  woricon 
**  Radiant  Heat."  Dr.  l^ndall  shows  that  the  luminous  ravs  from  a 
platinum  wire  heated  toits  highest  point  of  incandescence,  which  may 
be  taken  at  l,70(f  C,  formed  l-24tih  part  of  the  total  radiant  ener^ 
emitted,  and  1- 10th  part  in  the  case  of  an  arc  light  woiked  by  a  battery 
of  60  Grove's  elements.  In  order  to  applv  these  valuable  dat»  to 
the  case  of  electric  lighting  by  means  of  dynamo-currents,  it  i« 
necessary  in  the  first  place  to  determine  what  is  the  power  of  60 
Grove's  elements  of  the  size  used  by  Dr.  Tyodall,  exprwwed  in  the 

Eractical  scale  of  units  as  now  estabbshed.  From  a  few  experiments 
itely  undertaken  for  myself,  it  would  appear  that  60  such  cells  have 
an  electromotive  force  of  98*5  Volts,  and  an  internal  resistance  of 
13-5  Ohms,  giving  a  current  of  7*3  Amp^s  when  the  cells  are  short- 
circuited.  The  resistance  of  a  regulator  such  as  Dr.  Tyndall  xueA 
in  his  experiments  may  be  taken  at  10  ohms,  the  current  produced  in 

the  arc  would  be  ^^'^  =  4  Ampkes  (allowing  one  Ohm  for 

the  leads),  and  the  power  consumed  10  x  4'  =  160  Watts ;  the  li^ht 
power  of  such  an  arc  would  be  about  160  candles,  and  comparing 
this  with  an  arc  of  3,308  candles  produced  by  1,162  Watts,  we  find 

that  ^lll??Y  i.e.,  7*3  times  the  electric  energy  produce  (-fr^  \  *-^» 

twenty-two  times  the  amount  of  light  measured  horizontally.  If, 
therefore,  in  Dr.  Tvndall's  arc  1-lOUi  of  the  radiant  energy  emitted 
was  visible  as  lig&t,  it  follows  that  in  a  powerful  arc  of  3,300 

incandescence  light  (say  a  Swan  light  of  20  candle-power)  we  find  in 
practice  that  nine  times  as  much  power  has  to  be  expended  as  in  the  case 
of  the  arc  light ;  hence,  |  x  ^  =  1-27  part  of  the  power  is  given  out 
as  luminous  rays,  as  against  l-24th  in  Dr.  Tyndall's  incandescent 

Slatinum — a  result  sufficiently  approximate  considering  the  wide 
ifference  of  conditions  under  whidi  the  two  are  compared. 
These  results  are  not  only  of  obvious  practical  value,  but  they  seem 
to  establif^  a  fixed  relation  between  current,  temperature,  and  light 
produced,  which  may  serve  as  a  means  to  determine  temperatures 
exceeding  the  melting  point  of  platinum  with  greater  accuracy  than 
has  hitherto  been  possible  by  actinimetric  methods  in  which  the 
thickness  of  the  lummous  atmosphere  must  neoessarily  exercise  a  dis- 
turbing influence.  It  is  probably  owing  to  this  circumstance  that 
the  temperature  of  the  electric  arc  as  well  as  that  of  the  solar  photo- 
sphere has  frequently  been  greatly  over-estimated. 

The  prindpai  argument  in  favour  of  the  electric  light  is  furnished 
by  its  immunity  £rom  products  of  combustion  which  not  only  heat 
the  Ughted  apsurtments,  but  substitute  carbonic  acid  and  deleterious 
sulphur  compounds  for  the  oxygen  upon  which  respiration  depends ; 
the  electric  ught  is  white  instead  of  yeUow,  and  thus  enables  us  to 
see  pictures,  furniture,  and  flowers  as  by  daylight;  it  supports 
growing  plants  instead  of  poisoning  them,  and  by  its  means  we  can 
carry  on  photography  and  many  other  industries  at  night  as  well  as 
during  the  day.  The  objection  frequently  urged  agailist  the  electric 
light,  that  it  depends  upon  the  continuous  motion  of  steam  or  gas 
engines,  which  are  liable  to  accidental  stoppage,  has  been  removed 
by  the  introduction  into  practical  use  of  the  secondaiy  battery ;  this, 
although  not  embodying  a  new  conception,  has  lately  been  g^reatly  im- 
proved in  power  and  constancy  by  Plants,  Faure,  Volckmar,  Sellon, 
and  others,  and  promises  to  accomplish  for  electricity  what  the  gas- 
holder has  done  for  the  supply  of  gOB  and  the  accumulator  for 
hydraulic  transmission  of  power. 

It  can  no  longer  be  a  matter  of  reasonable  doubt,  therefore,  that 
electric  lighting  will  take  its  place  as  a  public  illuminant,  and  that  even 
though  its  cost  should  be  found  greater  than  that  of  gas,  it  will  be  pre- 
ferred for  the  lighting  of  drawing-rooms  and  dining-rooms,  theatres 
and  concert- rooms,  museums,  (murches,  warehouses,  show-rooms, 
printing  establishments,  and  factories,  and  also  the  cabins  and 
engine-rooms  of  passenger  steamers.  In  the  cheaper  and  more 
powerful  form  of  the  arc  light,  it  has  proved  itself  superior  to  any 
other  illuminant  for  spreading  artificial  daylight  over  the  large  areas 
of  harbours,  railway  stations,  and  the  sites  of  public  works.  When 
placed  within  a  holophote  the  electric  lamp  has  already  become  a 
powerful  auxiliary  in  effecting  military  operations  both  by  sea  and 

The  electric  light  may  be  worked  by  natural  sources  of  power 
such  as  waterfalls,  the  tidal  wave,  or  the  wind,  and  it  is  conceivable 
that  these  may  be  utilised  at  considerable  distances  by  means  of 
metallic  conductors.  Some  five  years  ag^  I  called  attention  to  the 
vastness  of  those  sources  of  energy,  and  the  facility  offered  by  elec- 
trical conduction  in  rendering  them  available  for  lighting  and  power 
supply,  while  Sir  William  Thomson  made  this  important  matter  the 
Bubiect  of  his  admirable  address  to  Section  A  last  year  at  York,  and 
dealt  with  it  in  an  exhaustive  manner. 

The  advantages  of  the  electric  light  and  of  the  distribution  of 
power  by  electricity  have  lately  been  recognised  by  the  British 
Goveroment,  who  have  just  passed  a  Bill  through  Parliament  to 
facilitate  the  establishment  of  electrical  conductors  in  towns,  subject 
to  certain  regulating  clauses  to  protect  the  interests  of  the  pubUo  and 
of  local  authorities.  Assuming  the  cost  of  electric  light  to  be  prac- 
tically the  same  as  gas,  the  preference  for  one  or  other  will  in  each 
application  be  decidai  upon  g^rounds  of  relative  convenience,  lut  I 
venture  to  think  that  gas-lighting  will  hold  its  own  as  the  poor  man*B 
friend. 

Dr.  Siemens  next  dealt  with  the  question  of  gas,  giving 

it  as  his  opinion  that  the  time  was  not  far  distant  when  we 

should  all  resort  to  gas  as  a  heating  agent  on  the  grounds 

nyenience,  cleanliness,  and  economy.    He  said  that  the 


qnasi-monopolj  so  long  enjoyed  by  gas  companies  has  had 
Uie  inevitable  efifect  of  cheeking  progress.  They  seemingly 
gave  merely  the  prewsribed  illuminating  power,  discouraged 
the  invention  of  economical  burners,  and  the  applicatiou  of 
gas  for  heating  purposes  was  partially  discountenanced.  The 
introduction  of  the  electric  light  had,  however,  convinced 
gas  managers  that  such  a  policy  is  no  longer  tenable. 

The  President  then  spoke  of  the  coal-tar  industry  and  the 
discovery  of  the  aniline  dyes,  and  he  also  alluded  to  the  im- 
portance of  ammonia  as  a  manure,  for  the  supply  of  which 
we  have  to  look  almost  exclusively  to  our  gas-works.  In 
speaking  of  the  us^; — or  rather  abuse — of  using  raw  coal  for 
heating  purposes,  he  stated  that  Professor  Koberte  has  cad- 
culated  that  the  soot  in  the  pall  hanging  over  London  on  a^ 
winter's  da^  amounts  to  50  tons,  and  that  the  poisonous 
carbonic  oxide  may  be  taken  as  at  least  five  times  that 
amount.  Mr.  Aitken  had  shown  that  the  fine  dust  resulting: 
ft*om  the  imperfect  combustion  of  coal  is  mainly  instramental 
in  the  formation  of  fog.  In  commenting  upon  the  lumi- 
nosity of  gas,  the  lecturer  went  on  to  say  : — 

The  amount  of  light  given  out  by  a  gas  flame  depends  upon  ih» 
temperature  to  which  the  particles  of  solid  carbon  in  the  flame  aie- 
raised,  and  i>r.  TyndaU  has  shown  that  of  the  radiant  energy  set  up 
in  such  a  flame  only  the  l-2dth  part  is  luminous ;  the  hot  products  of 
combustion  carry  on  at  least  four  times  as  much  enei;g^  as  is  radiated,, 
so  that  not  more  than  one  hundredUi  part  of  the  heat  evolved  in 
combustion  is  converted  into  light.  This  proportion  could  be  im> 
proved,  however,  by  increasing  the  temperature  of  combustion, 
which  may  be  effected  either  by  intensified  air  cur^nts  or  by  regene- 
rative action.  Supposing  that  the  heat  of  the  products  of  combustion 
could  be  communicated  to  metallic  surfaces,  and  be  transferred  by 
conduction  or  otherwise  to  the  atmospheric  air  supporting  combustion 
in  the  flame,  we  should  be  able  to  increase  the  temperature  accmnu- 
latively  to  any  point  within  the  limit  of  dissociation ;  this  limit  may 
be  fixed  at  about  2,300**  C,  and  cannot  be  very  much  below  that  of 
the  electric  arc.  At  such  a  temperature  the  proportion  of  luminous 
rays  to  the  total  heat  produced  in  combustion  would  be  more  than 
doubled,  and  the  brilUancy  of  the  light  would  at  the  same  time  be 
greatly  increased.  Thiu9  improved,  gas-lighting  may  continue  its 
rivalry  with  electric  lighting  both  as  regards  economy  and  brilliancy, 
and  such  rivalry  must  necessarily  result  in  great  public  advantage. 

In  the  production  of  mechanical  effect  from  heat,  gaseous  fuel  also 
presents  most  striking  advantages,  as  wiU  appear  from  the  following 
consideration.  When  we  have  to  deal  with  the  question  of  convert- 
ing mechanical  into  electrical  effect,  or  vice  versa,  by  means  of  the 
dynamo-electiical  machine,  we  have  only  to  oonaider  what  are  the 
equivalent  values  of  the  two  forms  of  energy,  and  what  precautions 
are  necessary  to  avoid  losses  by  the  electrical  resistance  of  conductors 
and  by  friction.  The  transformation  of  mechanical  effect  into  beat 
involves  no  losses  except  those  resulting  from  imperfect  installation, 
and  these  may  be  so  completely  avoided  that  Dr.  Joule  was  able  by 
this  method  to  determine  the  equivalent  values  of  the  two  forms  of 
energy.  But  in  attempting  the  inverse  operation  of  effecting  the 
conversion  of  heat  into  mechanical  energy,  we  find  ourselves  con- 
fronted by  the  second  law  of  thermo-dynamics,  which  savs  that 
whenever  a  given  amount  of  heat  is  converted  into  mechanical  effect, 
another  but  variable  amount  descends  from  a  higher  to  a  lower 
potential,  and  is  thus  rendered  unavailable. 

In  the  condensing  steam  engine  this  waste  heat  comprises  that 
communicated  to  the  oandensing  water,  whilst  the  useful  heat,  or  that 
converted  into  mechanical  effect,  depends  upon  the  difference  of  tem- 
perature between  the  boiler  and  condenser.  The  boiler  pressnro 
is  limited,  however,  by  considerations  of  safety  and  convenience  of 
construction,  and  the  range  of  working  temperature  rarely  exceeds 
120**  C.  except  in  the  engines  constructed  by  Mr.  Perkins,  in 
which  a  range  of  160*^  C,  or  an  expansive  action  conuneno- 
ing  at  14  atmospheres,  has  been  adopted  with  considerable 
promise  of  success,  as  appears  from  an  able  report  on  tbi« 
engine  by  Sir  Frederick  JbramweU.  To  obtain  more  advan' 
tageous  primary  conditions  we  have  to  turn  to  the  caloric  or 
gas  engine,  because  m  them  the  co-efiicient  of  efficiency  expressed 

by  may  be  greatly  increased.       This  value  would  reach  a 

T 

maximum  if  the  initial  absolute  temperature  t  could  be  raised  to  thai 
of  combustion,  and  t'  reduced  to  atmospheric  temperature,  and  these 
maximum  limits  can  be  much  more  nearly  approached  in  the  gas 
engine  worked  by  a  combustible  mixture  of  air  and  hydrocarbons 
than  in  the  steam  engine. 

Assuming,  then,  in  an  explosive  gas  engine  a  temperature  of  1.500*' 
C.  at  a  pressure  of  4  atmospheres,  we  should,  in  aooord^j^^y. 
the  second  law  of  thermo-dynamics,  find  a  temperature  aftc^ynnylw 
sion  to  atmospheric  pressure  of  600^'  C,  and  therefore  a  worl^g^^Dog^ 

ibatioaof 
of  1500**  —  600^  =  900**,  and  a  theoretical  efficiency  o^ie,  under 

'power  was 
=  about  one-half,  contrasting  very  favourably  with  *^  to  about 
expansive  condensing  steam  engine,  in  which  the  rangtl*'*'^™"**^ 

\i  the  line,  it 

^20        ^  2     j^good-'Other  in  the 

150  -i-  274        7  ^Btema;   such  a 


120*"  C,  and  the  efficiency  - 


engine  is  therefore  capable  of  yielding  as  mechanP®**^.  ^!^»  ^^,     \ 
of  the  heat  communicated  to  the  boUer,  which  C^iJ|^S^uiTat  ( 


heat  lost  by  imperfect  combustion,   and  that 
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chixnnef.  Adding  to  these  the  losses  by  friction  and  radiation  in 
the  engine,  we  find  that  the  best  steam  engine  jet  constructed  does 
not  yield  in  mechanical  effect  more  than  1-7&  part  of  the  heat  energ^y 
raiding  in  the  fuel  consumed.  In  the  gas  engine  we  have  also  to 
make  reductions  from  the  theoretical  emciencj,  on  account  of  the 
rather  serious  loss  of  heat  W  absoiption  into  the  working  cylinder, 
which  has  to  be  cooled  artificially  in  order  to  keep  its  temperature 
down  to  a  point  at  which  lubrication  is  possible ;  tnis  together  with 
frictional  loss  cannot  be  taken  at  less  than  one -half,  and  reduces  the 
factor  of  efficiency  of  the  engine  to  l-4th. 

It  follows  from  these  connderations  that  the  g^as  or  caloric  engine 
combines  the  conditions  most  favourable  to  the  attainment  of 
maximum  results,  and  it  may  be  reasonably  supposed  that  the  diffi- 
culties still  in  the  way  of  their  application  on  a  large  scale  will 
gradually  be  removed.  Before  many  years  have  elapsed  we  shall  find 
m  our  factories  and  on  board  our  ships  engines  with  a  fuel  consumption 
not  exceeding  1  pound  of  coal  per  effective  horse-power  per  hour,  in 
which  the  gas  producer  takes  the  place  of  the  somewhat  complex  and 
dangerous  steam  boiler.  The  advent  of  such  an  engine  and  of  the 
dynamo-machine  must  mark  a  new  era  of  material  progprees  at  least 
equal  to  that  produced  by  the  introduction  of  steam  power  in  the 
early  part  of  our  century. 

Dr.  Siemens  then  considered  the  probable  effect  of  such  an 
engine  upon  our  merchant  navy,  and  gave  interesting 
statistics  from  "  Lloyd's  Re^ster  of  Shipping."  He  also 
touched  upon  the  hy(h*ographic  department  of  the  navy,  and 
the  subject  of  tidal  action  : — 

The  application  of  iron  and  steel  in  naval  construction  rendered 
the  use  of  the  compass  for  some  time  iUusory,  but  in  1S39  Sir  Qeorge 
Aiiy  showed  how  the  errors  of  the  compass,  due  to  the  influence 
experienced  from  the  iron  of  the  ship,  may  be  perfectly  corrected  by 
magnets  and  soft  iron  placed  in  the  neighbourhood  of  the  binnacle, 
but  the  great  size  of  the  needles  in  the  ordinary  compasses  rendered 
the  correction  of  the  quadrantal  errors  practicaUy  unattainable.  In 
1876  Sir  William  Thomson  invented  a  compass  with  much  smaUer 
needles  than  those  previously  used,  which  allows  Sir  George  Airy's 
principles  to  be  applied  completely.  "With  this  compass  correctors 
can  be  arranged  so  that  the  needle  shaU  point  accurately  in  aU 
directions,  and  these  correctors  can  be  adjusted  at  sea  from  time  to 
time,  so  as  to  eliminate  any  error  which  may  arise  through  change  in 
the  ship's  magnetism  or  in  the  magnetism  induced  by  the  earth 
through  cbange  of  the  ship's  position.  By  giving  the  compass  card 
a  long  period  of  free  oscillation,  g^at  steadiness  is  obtained  when 
the  ship  is  rolling. 

Sir  William  Thomson  has  also  enriched  the  art  of  navigation  by 
the  invention  of  two  sounding  machines ;  the  one  being  devised  for 
ascertaining  great  depths  very  accurately  in  less  than  one  quarter  the 
time  fonnerly  necessary,  and  the  other  for  taking  depths  up  to  130 
fathoms  without  stopping  the  ship  in  its  onwaitl  course.  In  both 
these  instruments  steel  pianoforte  wire  is  used  instead  of  the  hempen 
and  silken  lines  formerly  employed ;  in  the  latter  machine  the  record 
of  depth  is  obtained  not  by  the  quantity  of  wire  run  over  its  counter 
and  brake  wheel,  but  through  the  indications  produced  upon  a  simple 
pressure  gtiuge,  consisting  of  an  inverted  glass  tube,  whose  internal 
surface  is  covered  beforehand  with  a  preparation  of  chromate  of 
silver,  rendered  colourless  by  the  sea- water  up  to  the  height  to  which 
it  penetrates.  The  value  of  this  instrument  for  guiding  the  navi- 
gator within  what  he  calls  "  soundings  '*  can  hardly  be  exaggerated ; 
with  the  sounding  machine  and  a  gooSi  chart  he  can  generaUy  make 
out  his  position  correctly  by  a  succession  of  three  or  four  casts  in  a 
given  direction  at  given  intervals,  and  thus  in  foggy  weather  is  made 
independent  of  astronomical  observations  and  of  the  sight  of  light- 
houses or  the  shore.  By  the  proper  use  of  this  apparatus,  such 
accidents  as  happened  to  the  mail  steamer  Mosel  not  a  fortnight  ago 
would  not  be  possible.  As  regards  the  value  of  the  deep-sea  instru- 
ment, I  can  speak  from  personal  experience,  as  on  one  occasion  it 
enabled  those  in  charge  of  the  cable  s.s.  Faraday  to  find  the  end  of 
an  Atlantic  cable,  which  had  parted  in  a  gale  of  wind,  with  no  other 
indication  of  the  locality  than  a  single  sounding,  giving  a  depth  of 
950  fathoms.  To  recover  the  cable  a  number  of  soundings  in  the 
supposed  neighbourhood  of  the  broken  end  were  taken,  the  950 
fathom  contour  line  was  then  traced  upon  a  chart,  and  the  vessel 
thereupon  trailed  its  grapnel  two  miles  to  the  eastward  of  this  Une, 
when  it  soon  engaged  the  cable,  twenty  miles  away  from  the  point 
where  dead  reckoning  had  placed  the  ruptured  end. 

Whether  or  not  it  wiU  ever  be  practicable  to  determine  oceanic 
depths  without  a  sounding  line,  by  means  of  an  dtstrument  based 
upon  gravimetric  differences,  remains  to  be  seen.  Hitherto  the 
indications  obtained  by  such  an  instrument  have  been  encouraging, 
but  its  delicacy  has  been  such  as  to  unfit  it  for  ordinary  use  on  board 
a  ship  when  rolling. 

Here  the  lecturer  dwelt  upon  the  great  engineering  works 
of  the  present  da^^  beginning  with  the  Panama  Canal^  the 
gigantic  nndertakmg  recently  commenced  by  M.  de  Lesseps. 
He  jUso  mention^  jointly  with  this  project  the  ship  rail- 
way of  Captain  Eads,  which  is  intended  to  take  the  largest 
vessels,  from  sea  to  sea,  over  a  railway  across  the  Isthmus  of 
Tebuantepec,  a  distance  of  ninety-five  miles.  A  third 
enterprise  with  which  the  name  of  M.  de  Lesseps  is  con- 
nected was  touched  upon,  that  of  flooding  the  Tunis- 
Algerian  Chotts. 

Dr.  Siemens  then  dealt  consecutively  with  the  new  Eddy- 
stone  Lighthouse,  the  St.  Gothard  Tunnel,  the  English 
CThannel  Tunnel,  the  undermining  of  the  estuaries  of  the 


Severn  and  Mersey  for  the  purpose  of  connecting  the  raU- 
way  systems  on  the  two  sides,  and  the  spanning  of  the  Frith 
of  Forth  by  a  bridge  exceeding  in  grandeur  anything  as  yet 
att-empted  by  the  engineer.  He  concluded  this  portion  of 
his  discourse  by  his  remarks  on  the  researches  of  Prof.  Abel 
and  Captain  Noble  on  the  action  of  explosives. 

The  extraordinary  difference  of  condition  before  and  after  its 
ignition,  of  such  matter  as  constitutes  an  explosive  agent  leads  us  up 
to  a  consideration  of  the  agg^gate  state  of  matter  under  other  circum- 
stances. As  early  as  1 776,  Alexander  Volta  observed  that  the  volume 
of  glass  was  changed  under  the  influence  of  electrification,  by  what 
he  termed  electrical  pressure.  Dr.  Kerr,  Gt)vi,  and  others  have 
foUowed  up  the  same  inquiry,  which  is  at  present  continued  chiefly 
by  Dr.  Gkiorge  Quincke,  of  Heidelberg,  who  finds  that  temperature, 
as  weU  as  chemical  constitution  of  the  dielectric  under  examination, 
exercises  a  determining  influence  upon  the  amount  and  character  of 
the  change  of  volume  effected  by  electrification  ;  that  the  change  of 
volume  may  under  certain  circumstances  be  effected  instantaneously 
as  in  flint  glass,  or  only  slowly  as  in  crown  glass,  and  that  the 
.  elastic  limit  of  both  is  ddminished  by  electrification,  whereas  in  the 
case  of  mica  and  of  gputta-percha  an  increase  of  elasticity  takes 
place. 

StiU  greater  strides  are  being  made  at  the  present  time  towards  a 
clearer  perception  of  the  condition  of  matter  when  particles  are  left 
some  liberty  to  obev  individuaUy  the  forces  brougut  to  bear  upon 
them.  By  the  discharge  of  high  tension  electricity  through  tubes 
containing  highly  rarened  gases  (Geissler's  tubes),  phenomena  of 
discharge  were  produced  which  were  at  once  most  striking  and 
Busgestive.  The  Sprengel  pump  afforded  a  means  of  pushing  the 
exhaustion  to  limits  which  had  formerly  been  scarcely  reached  by  the 
imagination.  At  each  step  the  condition  of  attenuated  matter  re- 
vealed varying  properties  when  acted  upon  by  electrical  discharge 
and  magnetic  force.  The  radiometer  ox  Crookes  imported  a  new 
feature  into  these  inquiries,  which  at  the  present  time  occupy  the 
attention  of  leading  physicists  in  aU  countries. 

The  means  usually 'employed  to  produce  electrical  discharge  in 
vacuum  tubes  was  Ruhmkorff's  coil ;  but  Mr.  Gassiot  first  succeeded 
in  obtaining  the  phenomena  by  means  of  a  galvanic  battery  of  3,000 
Leclanch^  ceUs.  Dr.  De  La  Hue,  in  conjimction  with  his  mend  Dr. 
Hug^  Miiller.  has  g^ne  far  beyond  his  predecessors  in  the  production 
of  batteries  oi  high  potential.  At  his  lecture  *'  On  the  Phenomena  of 
Electric  Discharge,*'  delivered  at  the  Royal  Institution  in  Januaiy, 
1881,  he  applied  a  battery  of  his  invention  consisting  of  14,400  cells 
(14,832  Volts),  which  gave  a  current  of  0*054  Ampere,  and  produced  a 
discharge  at  a  distance  of  0*71  inch  between  the  terminals.  During 
last  year  he  increased  the  number  of  cells  to  15,000  (15,450  Volts), 
and  mcreased  the  current  to  0*4  Amp^,  or  eight  times  that  of  the 
battery  he  used  at  the  Royal  Institution. 

Witn  the  enormous  potential  and  perfectly  steady  current  at  his 
disposal,  Mr.  De  La  Rue  has  been  able  to  contribute  many  interesting 
facts  to  the  science  of  electricity.  He  has  shown,  for  example,  that 
the  beautiful  phenomena  of  tiie  stratified  discharge  in  exhausted 
tubes  are  but  a  modification  and  a  magnification  of  those  of  the 
electric  arc  at  ordinary  atmospheric  pressure.  Photography  was 
used  in  his  experiments  to  reooxtl  the  appearance  of  the  discharge,  so 
as  to  give  a  degree  of  precision  otherwise  unattainable  in  the  com- 
parison of  the  phenomena.  He  has  shown  that  between  two  points 
the  length  of  tne  spark,  provided  the  insulation  of  the  battery  is 
efficacious,  is  as  the  square  of  the  number  of  cells  employed.  Mr. 
De  La  Rue's  experiments  have  proved  that  at  aU  pressures  the  dis- 
charge in  g^ases  is  not  a  current  in  the  ordinary  acceptation  of  ^e 
term,  but  is  of  the  nature  of  a  disruptive  discharge.  Even  in  an 
apparently  perfectly  steady  discharge  in  a  vacuum  tube,  when  the 
strata  as  seen  in  a  rapidly-revolving  mirror  are  immovable,  ho  has 
shown  that  the  dischajqre  is  a  ptUsating  one ;  but,  of  course,  the 
period  must  be  of  a  very  high  order. 

At  the  Roval  Institution,  on  the  occasion  of  his  lecture,  Mr.  De 
La  Rue  produced,  in  a  very  large  vacuum  tube,  an  imitation  of  the 
Aurora  Borealis  ;  and  he  has  deduced  from  his  experiments  that  the 
greatest  brilliancy  of  Aurora  displays  must  be  in  an  altitude  of  from 
thirty-Bevento  thirty-eight  miles— a  conclusion  of  the  highest  interest, 
and  m  opposition  to  the  extravagant  estimate  of  281  miles  at  which 
it  had  been  previously  put. 

The  President  of  the  Royal  Society  has  made  the  phenomena  of  electri- 
cal discharge  his  study  for  several  years,  and  resorted  in  his  important 
experiments  to  a  special  source  of  electric  power.  In  a  note 
addressed  to  me  Dr.  Spottiswoode  describes  the  nature  of  his  investi- 
gations much  more  clearly  than  I  could  venture  to  give  them.  He 
says:  *'  It  had  long  been  my  opinion  that  the  dissymmetry  shown 
in  electrical  discharges  through  rarefied  gases  must  be  an  essential 
element  of  ever^  dinuptive  discharge,  and  that  the  phenomena  of 
stratification  might  be  reg^arded  as  mag^nified  images  of  featurea 
always  present,  but  concealed  under  ordinary  circumstances.  It  waa 
with  a  view  to  the  study  of  this  question  that  Uie  researches  by 
Moulton  and  myself  were  undertaken.  The  method  chiefly  used 
oonsisted  in  introducing  into  the  circuit  intermittence  of  a  particular 
kind,  whereby  one  luminous  discharge  was  rendered  sensitive  to  the 
approach  of  a  conductor  outside  the  tube.  The  application  of  this 
n^thod  enabled  us  to  produce  artificiaUy  a  varied  of  phenomena, 
including  that  of  strat^cation.  We  were  thus  led  to  a  series  of 
conclusions  relating  to  tiie  mechanism  of  the  discharge,  among 
which  the  foUowing  may  be  mentioned : — 

**  1.  That  a  stria,  with  its  attendant  dark  space,  forms  a  physical 
unit  of  a  striated  discharge ;  that  m  stxiated  column  is  an  aggregate 
of  such  units  formed  by  means  of  a  step-by-step  process,  and  that 
the  negative  glow  is  merely  a  localised  stria,  modified  by  local 
circumstances. 

'*  2.  That  the  origin  of  the  luminous  column  is  to  be  sought  for 
at  its  negative  end ;  that  the  luminosity  is^an  expression  of  a  dem?'  ' 
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for  negatiye  eleotrioity,  and  that  the  dark  spaces  are  those  regions 
where  the  negative  terminal,  whether  metallic  or  gaseoos,  is  capable 
of  exerting  sufficient  influence  to  prerent  such  deimind. 

*'3.  That  the  time  occapied  bj  electricitj  of  either  name  in 
traversing  a  tube  is  greater  than  that  oocu|>iea  in  traversing  an  equal 
length  of  wire,  but  less  than  that  occupied  by  molecular  streams 
(Grookes*  radiations)  in  traversing  the  tubes.  Also  that,  especially 
in  high  vacua,  the  discharge  from  the  ne^tive  terminal  exnibits  a 
duraUonal  character  not  found  at  the  positive. 

'*  4.  That  the  brilliancy  of  the  light  with  so  little  heat  may  be  due 
in  part  to  brevity  in  the  duration  of  the  discharge ;  and  that  for 
action  so  rapid  as  that  of  individual  discharges,  the  mobility  of  the 
medium  may  count  as  nothing;  and  that  for  these  infinitesimal 
periods  of  time  gas  may  itself  be  as  rigid  and  as  brittle  as  glass. 

'*5.  That  strisB  are  not  merely  loci  in  which  electrical  is  con- 
verted into  luminous  energy,  but  are  actual  aggregations  of 
matter. 

'*  This  last  conclusion  was  based  mainly  upon  experiments  made 
with  an  induction  coil  excited  in  a  new  way,  viz.,  directly  by  an. 
alternating  machine,  without  the  intervention  of  a  commutator  or 
condenser.  This  mode  of  excitement  promises  to  be  one  of  great 
importance  in  spectroscopic  work,  as  well  as  in  the  study  of  the 
discharge  in  a  magnetic  field,  partly  on  account  of  the  simplification 
which  it  permits  in  the  construction  of  induction  coils,  but  mainly  on 
account  of  the  very  great  increase  of  strength  in  the  secondary  currents 
to  which  it  gives  rise." 

These  investi^tions  assume  additional  importance  when  we  view 
them  in  connection  with  solar — I  may  even  say  steller — ^physics,  for 
evidence  is  augmenting  in  favour  of  the  view  that  interstellar  space 
i-i  not  empty,  but  is  filled  with  highly  attenuated  matter  of  a  nature 
such  as  may  be  put  into  our  vacuum  tubes.  Nor  can  the  matter 
occupying  stellar  space  be  said  any  longer  to  be  beyond  our  reach  for 
chemical  and  physical  test.  The  spectroscope  has  already  thrown  a 
flood  of  light  upon  the  chemical  o<mstitution  and  physical  condition 
of  the  sun,  the  stars,  the  comets,  and  Uie  far  distant  nebulie,  which 
have  3rielded  spectroscopic  photographs  under  the  skilful  manage- 
ment of  Dr.  Huggins,  and  Dr.  Draper  of  New  York.  Armed  with 
greatly  improved  apparatus  the  physical  astronomer  has  been  able  to 
reap  a  rich  harvest  of  scientific  information  during  the  short  x>eriods 
of  the  last  two  so^  eclipses  ;  that  of  1879,  visible  in  America,  and 
that  of  May  last,  observed  in  Egjrpt  by  Lockyer,  Schuster,  and  by 
Continental  observers  of  high  standing*.  The  result  of  this  last 
eclipse  exhibition  has  been  summed  up  as  follows :  **  Different  tem- 
perature levels  have  been  discovered  in  the  solar  atmosphere;  the 
constitution  of  the  corona  has  now  the  possibility  of  being  deter- 
mined, and  it  is  proved  to  shine  with  its  own  light.  A  suspicion  has 
been  aroused  once  more  as  to  the  existence  of  a  lunar  atmosphere, 
and  the  position  of  an  important  line  has  been  discovered.  ]^dn>- 
carbons  do  not  exist  close  to  the  sun,  but  may  in  space  between  us 
audit." 

To  me  personally  these  reported  results  possess  peculiar  interest, 
for  in  Mfu^  last  I  ventured  to  bring  before  the  Koyal  Society  a 
speculation  regarding  the  conservation  of  solar  energy,  which  was 
based  upon  the  three  following  postulates,  viz. : — 

1.  That  aqueous  vapour  and  carbon  compounds  are  present  in 
stellar  or  interplanetary  space. 

2.  That  these  gaseous  compounds  are  capable  of  being  dissociated 
by  radiant  solar  energy  while  in  a  state  of  extreme  attenuation. 

3.  That  the  effect  of  solar  rotation  is  to  draw  in  dissociated  vapours 
upon  the  polar  surfaces,  and  to  eject  them  after  combustion  has  taken 
place  back  into  space  equatorially. 

It  is  therefore  a  matter  of  peculiar  gratification  to  me  that  the 
re^ts  of  observation  here  recorded  give  considerable  support  to  that 
speculation.  The  luminous  equatorial  extensions  of  the  sim  which 
the  American  observations  revealed  in  such  a  striking  manner  (with 
which  I  was  not  acquainted  when  writing  my  paper)  were  absent 
in  Eflypt ;  but  the  outflowing  equatorial  stoeams  I  suppose  to  exist 
could  only  be  rendered  visible  by  reflected  sunlight,  when  mixed  with 
dust  produced  by  exceptional  solar  disturbances  or  by  electric  discharge ; 
a  ad  the  occasional  appearance  of  such  luminous  extensions  would  serve 
onl^  to  disprove  the  hypothesis  entertained  by  some,  that  they  are 
divided  planetary  matter,  in  which  case  their  appearance  should  be  per- 
manent. Prof.  Langley,  of  Pittsburg,  has  shown  by  means  of  his  Bolo- 
meter, that  the  solar  actinic  rays  are  absorbed  chiefly  in  the  solar  instead 
of  in  the  terrestrial  atmosphere,  and  Captain  Abney  has  found  by  his 
new  photometric  method  that  absorption  due  to  hydro-carbons  takes 
place  somewhere  between  the  solar  and  terrestrial  atmosphere ;  in 
order  to  test  this  interesting  result  still  further,  he  has  lately  taken 
his  apparatus  to  the  top  of  the  Riffel  with  a  view  of  diminishing  the 
amount  of  terrestrial  atmospheric  air  between  it  and  the  sun,  and 
intends  to  bring  a  paper  on  this  subject  before  Section  A.  Stellar 
space  filled  with  such  matter  as  hydro-carbon  and  aqueous  vapour 
would  establish  a  material  continuity  between  the  sun  and  his 
planets,  and  between  the  innumerable  solar  systems  of  which  the 
universe  is  composed.  If  chemical  action  and  reaction  can  further  be 
admitted,  we  may  be  able  to  trace  certain  conditions  of  thermal 
dependence  and  maintenance,  in  which  we  may  recognise  principles 
of  high  perfection,  applicable  also  to  comparatively  humble  pur- 
poses of  human  life. 

We  shall  thus  find  that  in  the  great  workshop  of  nature  there  are 
BO  lines  of  demarcation  to  be  drawn  between  the  most  exalted  specu- 
lation and  commonplace  practice,  and  that  all  knowledge  must  lead  up 
to  one  great  result,  that  of  an  intelligent  recognition  of  the  Creator 
through  His  works.  So  then,  we  members  of  the  British  Asso^ 
elation,  and  fellow -workers  in  every  branch  of  science,  may  exhort  one 
another  in  the  words  of  the  American  bard  who  has  so  lately 
departed  from  amongst  us : — 

Let  us  then  be  up  and  doing, 

With  a  heart  for  any  fate ; 
Still  achieving,  still  pursuing, 

Leara  to  labour  and  to  wait. 


CALLENDER^S    INSULATING 
MATERIAL. 


Some  two  months  since  we  paid  a  visit  to  the  Bitumen 
Woits  of  Callender's  Company,  for  the  purpose  of  inspecting 
the  manufacture  of  a  new  insulating  compound  prepared 
from  crude  bitumen.  "We  were  then  favourably  impressed 
with  its  adaptability  for  the  above  purpose.  Upon  the 
invitation  of  the  Messrs.  Callender  we  have  had  an  oppor- 
tunity during  the  last  week  of  making  a  series  of  tests  on 
several  sections  of  vulcanised  bitumen  core,  amounting 
altogether  to  some  four  miles. 

The  electromotive  force  of  the  battery  we  employed  for 
this  purpose  was  300  volts,  and  ten  minutes'  readings  were 
taken  with  each  current  on  the  lengths  submitted  to  us. 
The  size  of  the  core  was  No.  18  copper,  covered  to  No.  7 
B.W.  G. 

As  we  shall  shortly  have  occasion  to  take  farther  tests,  we 
do  not  purpose  publishing  the  figures  we  obtained  at  present, 
and  shall  therefore  content  ourselves  with  stating  that  the 
results  were  highly  satisfactory,  and  that  the  good  opinion 
we  had  already  entertained  of  this  substitute  for  gntta- 
percha  and  india-rubber  was  more  than  upheld. 

Mr.  Callender's  invention  consists  in  the  use  of  bitnmen, 
combined  with  other  hydro-carbons,  or  their  equivalents,  bo 
as  to  produce  a  compound  material.  The  natural  deposit  of 
bitumen  is  obtained  A*om  Trinidad,  and  is  refined  in  the 
usual  way.  It  is  combined  with  oil  residue,  obtained  by 
subjecting  vegetable  or  other  oils  to  distillation  for  sach  a 
time  and  in  such  a  manner  as  to  leave  the  residues  in  an 
clastic  condition.  In  some  cases  Mr.  Callender  employs 
with  these  materials  ozokerit,  paraffin,  or  other  wax,  bat 
this  is  not  always  essential. 

The  compound  is  then  vulcanised,  and  it  is  then  found  to 
be  an  efficient  substitute  for  either  india-rubber  or  gntta- 
prcha.  The  ingredients  used  are,  of  course,  comparatively 
inexpensive,  and  the  result  is  that  the  compound  material 
can  be  manufactured  and  applied  at  a  price  considerably  less 
than  either  of  the  former  insulators.  This  method  of 
covering  wires  being  of  quite  recent  date,  we  cannot  give 
any  particulars  as  to  the  lasting  capabilities  of  the  material, 
but  being  a  mineral  substance,  and  not  vegetable,  it  would 
appear  that  it  should  be  practically  imperishable.  We  have 
no  object  in  recommending  Mr.  Callender's  system  other 
than  in  the  interests  of  electrical  industries,  and  we  have 
therefore  no  hesitation  in  saying  that  we  believe  Mr. 
Callender's  invention  is  the  beginning  of  great  advances  in 
cheapening  our  present  insulated  conductors.  We  shall 
note  carefully  the  results  of  the  tests  of  this  material  from 
time  to  time,  as  improved  manufacture  brings  out  more 
prominently  the  advantages  promised  by  the  use  of  the 
compound.  At  the  present  moment  we  can  safely  say  that 
the  subject  on  whicli  we  have  made  these  remarks  is  one 
eminently  worthy  of  the  consideration  of  electricians ;  for 
whatever  class  of  work  they  may  be  engaged  in,  they 
must  all  feel  the  want  of  reliable  means  of  insulating  wires 
otherwise  than  by  the  use  of  the  two  best  known  and  moat 
expensive  materials. 


THE  EDISON  ELECTRIC  LIGHT  AT 
THE  GENERAL  POST-OFFICE. 


The  Edison  Electric  Light  Company  has  completed  an 
important  installation  at  the  General  Post-office. 

The  officials  at    the   Post-office    have  for    some  time 
been  desirous  of  lighting  the  operating  rooms  in  some 
satisfactory  manner  by  the  electric  light.     In  the  Preai 
room,  at  the  top  of  the  buildings  in  St.  Martin's-le-Gran^    , 
there  are  engaged  some  1,200  operators.    A  considerp274  ^ 
portion  of  these  are  engaged  on  night  duty,  and  it  '^  ^  ,? 
portant  that  this  room  should  be  well  illuminated.^  _  30=  ^1 
from  the  vitiation  of  the  air  by  gas,  it  is  obvious  ^j* 

health  of  the  operatives  and  their  capability  faexpanwTeateiin  j 
b3  increased  by  some  system  of  ilkiminatiq  ,_-^2 'Apm*;^ 
light  without  unnecessarily  heating  the  apaijj|^^indudf  i?fl^ 
*  systems"  of  electric  light  have  been  tried,  jcanicd  tway  »  *^^ 
objection  to  most  of  these,  apart  from  fail'  J  "^ 
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has  been  that  the  space  of  the  Post-office  is  far  too  valnable 
to  spare  for  dpamos  and  engines  and  boilers.  Hence  the 
problem  remained  unsolved. 

It  has  now  however  received  its  solation  at  the  hands  of 
the  Edison  Electric  Light  Companv.  As  is  well  known, 
the  fimdamental  principle  of  the  ESdison  system  is  the 
rapplr  of  electricity  from  a  central  station.  For  five 
months,  without  iutermission,  the  Holbom  Viaduct  has 
been  so  supplied  from  the  station  at  No.  57,  Holbom 
Viaduct. 

The  shops,  streets,  hotels,  and  church,  have  received 
without  fau  the  current  necessary  to  supply  them  with 
light.  On  being  applied  to  bv  the  Post-office  authorities  to 
extend  this  supply  system,  the  Edison  Company  complied 
with  the  request  by  laying  down  a  cable  ^ong  Newgate 
Street.  The  distance  from  the  dynamo-room  to  the  Press 
department  in  the  Post-office  is  1,950  ft.  A  cable  com- 
posed of  eight  No.  10  wires  was  laid  down  in  a  creosoted 
teak  trough  under  the  pavement.  Starting  from  the 
extremity  of  the  electric  mains  previously  Iwd  down  on  the 
Viaduct  subway,  the  cable  extends  for  1,014  ft.  to  the 
entranoes  to  the  Post-office.  It  was  important  to  secure  a 
sufficient  insulation.  This  was  achieved  by  overlaying  the 
cable  with  insulated  tape,  and  then  laying  it  in  grooves  in 
the  trough  on  bearers  of  insulite,  plac^  one  foot  apart. 
The  tro^h  was  then  sealed  up  with  the  usual  insubtion 
compaund.  At  intervals  five  testing  stations  were  estab- 
lished. The  total  copper  resistance  of  the  double  length  of 
cable  is  0*024  ohms.  On  entering  the  -building  the  cable 
runs  ap  the  wall  in  an  iron  pipe,  and  enters  the  operating 
room.  One  of  the  Edison  electric  meters  registers  the 
amount  of  electricity  which  passes  in.  In  the  operating 
room,  68  of  the  16-candle  Edison  incandescent  lights 
are  placed.  These  are,  at  present,  attached  to  the  gas 
fixtures.  Over  each  electric  lamp  is  a  porcelain  shade 
to  throw  down  the  light  on  the  operator's  work.  At  each 
branch  wire  leading  to  the  lamp  is  one  of  the  '*  safety 
catch  protectors,"  consisting  of  a  lead  wire  of  such  gauge  as 
to  carry  the  normal  amount  of  current  for  each  lamp,  but  to 
fuse  with  any  excess.  The  evil  effects  of  an  accidental 
cross  in  the  wires  are  thus  prevented. 

The  whole  of  this  work  has  been  carried  out  by  the  com- 
pany's staff  in  about  ten  days. 

On  Monday  mgbt  the  liunps  were  lighted  for  the  first 
time  in  the  presence  of  the  officials  of  the  Post-office.  On 
turning  off  tne  gas  and  switching  on  the  current,  the  room 
was  silently  illuminated  with  a  uniform  light,  steady,  soft, 
and  considerably  exceeding  in  brilliancy  the  ^  which  it 
replaced.  The  contrast  between  the  calm,  cool  illumination 
of  that  portion  of  the  galleiy  Ughted  by  the  incandescent 
light  ana  that  portion  which  still  suffered  under  gas  illumi- 
nation was  very  marked. 

No  one  who  witnessed  the  experiment  of  last  Monday 
m'ght  could  fail  to  be  struck  with  the  absurdity  of  the 
remark  still  occasionally  heard  that  electric  lighting  is  stiU 
in  an  ''  experimental  stage.*'  In  this  case  we  have  more 
than  sixty  lights,  giving  a  uuiformlv  steady  light,  absolutely 
under  control  by  switches  on  each  lamp  and  on  each  circuit 
supplied  on  a  meter  from  a  station  nearly  one-third  of  a 
mile  away.  A  few  h'ghts  are  also  to  be  placed  in  another 
room  in  the  building.  Nothing  could  better  have  demon- 
strated than  this  installation  tne  exact  adaptability  of  the 
Edison  incandescent  light  for  night  work  requiring  good 
illumination. 


APPLICATIONS  OF  ELECTRICITY  TO 
THE  TRANSMISSION  OF  FORCE  IN 
THE  FRENCH  MINES. 


A  Sine-Rhbonome.— By  E.  v.  Fleischl.— A  wooden  ball 

of  4*5  centimetres  diameter,  covered  with  coib  of  thick  wire, 

revolves  within  a  hollow  wooden  ball  of  6  centimetres  in 

diameter,  composed  of  two  halves,  and  covered  with  many 

^^^  coib  of  fine  wire  (2  kilometres  in  length).    By  means  of 

^suitable  connections  a  current  is  passed  through  the  coil  of 

Ttiuia^o  internal  ball.    In  the  coils  of  the  outer  ball,  which  are 

isterprigi^bl   to  those  of  the  inner,  a   current  is  induced  by 

^  tto'  rotation  of  the  inner  on  an  axle  parallel  to  the  plane 

%J»iClio?^   coi'8.      The   induced   electromotive   force  varies 

^*  Sevens «  sine  of  an  equally  increasing  arc. — Wiedemann^i 

sut?"-- 


The  transmission  of  force  to  a  distance  by  means  of  elec- 
tricity has  been  confined  almost  entirely  up  to  the  present 
to  the  domain  of  ^ure  speculation  or  oi  laboratoiy  experi- 
ments. While  noting  these  researches,  made  by  professional 
electricians,  it  is  not  uninteresting  to  describe  the  experi- 
ments of  a  more  practical  nature  made  by  the  engineers  in 
certain  French  mines.  We  shall  find  in  them  very  carefol 
observations  and  information  all  the  more  useful  because  it 
is  not  based  on  fixed  ideas  or  interested  considerations, 
having  for  their  object  to  show  the  superiority  of  a  certain 
system  over  all  others. 

The  most  important  application  to  which  we  wish  to  call 
the  attention  of  our  readers  is  that  made  at  the  mines  of  La 
Perroni^re  by  MM.  Charousset  and  Bague.  The  results 
obtained  were  communicated  by  the  experimentalists  to  the 
Sociele  de  V Industrie  Minirale  at  the  last  Congress  held  at 
Alais  in  December,  1881  ;  the  rei>ort  of  MM.  Charousset 
and  Bague  was  published  in  foil  in  the  bulletin  of  the 
society.  We  shall  select  from  it  the  essential  parts,  leaving 
out  certain  definitions  too  elementary  for  our  readers,  and 
certain  other  parts  which  relate  more  to  the  working  of 
mines  than  to  electricity. 

The  transmission  of  force  at  the  mines  of  La  Perroni^re 
has  for  its  object  to  dispense  with  the  extraction  by  means 
of  horses  which,  with  the  mode  of  working  necessitated  by 
the  conditions  of  the  mine,  would  have  been  too  hard  woric. 
These  conditions  necessitated  the  placing  of  an  inclined  de- 
scent on  the  line  of  the  greatest  slope  of  the  grant,  and  a 
windlass  placed  at  the  head  of  the  descent. 

The  distance  between  the  motor  and  the  windlass,  which 
is  itself  placed  555  metres  below  the  soil,  is  1,200  metres, 
made  up  as  follows  :— 

Metro*. 

From  the  motor  to  the  head  of  the  oaken  shaft         . .  25 

The  length  of  the  shaft 390 

A  gaUery  almoet  straight           380 

A  false  shaft         30 

A  rounded  gallery           290 

A  false  shaft         25 

A  gallery.,           60 

Total  length  1,200 

This  long  distance  rendered  the  employment  of  steam 
impossible  ;  the  necessity  of  laying  down  and  maintaining 
1,200  metres  of  tubes  of  compremd  air,  through  winding 
galleries  and  shafts,  also  excluded  that  agent ;  therefore 
recourse  was  had  to  electricity. 

The  complete  installation  comprises  a  horizontal  steam 
engine,  placed  near  the  drawing-shaft,  and  working  two 
Gramme  machines  (generators),  which  send  the  current  to 
two  simile  machines  (motors),  which  work  a  windlass 
placed  at  the  head  of  the  descent.  This  descent,  which 
serves  to  draw  up  the  coal-tubs,  is  really  110  metres  long, 
following  the  slope,  and  has  an  inclination  of  40  centimetres 
per  metre. 

Oenerating  Machines. — The  motor  which  works  the 
generating  machines  has  a  single  cylinder  and  variable  ex- 
pansion, on  the  Meyer  system,  and  is  fhmished  with  a  Buss 
governor.  It  makes  65  revolutions  per  minute.  The  fly- 
wheel of  the  engine  works  an  intermediate  shaft,  nuking 
195  revolutions,  which  in  its  turn  actuates  a  second  inter- 
mediate shaft,  performing  325  revolutions.  This  second 
shaft  bears  pullers,  which  act  directly  upon  the  Gramme 
machine  by  friction ;  and  for  this  purpose  the  extremities 
of  the  axles  of  the  machines  are  furnished  with  rollers  of 
compressed  pApen  and  turning  at  1,300  revolutions. 

The  type  of  Gramme  machine  employed  in  the  mines  of 
La  Perroni^re  is  that  called  octagonal^  with  four  poles  and 
four  collecting  brushes ;  the  corresponding  ^les  are  placed 
opposite  to  each  other,  and  the  ring  changes  in  polarity  four 
times  in  each  revolution. 

Beceiving  machines  and  windlass, — ^The  receiving  machines 
disposed  inside  the  mine,  bear,  like  those  outside,  two  fric- 
tion rollers  of  compressed  paper.  They  are  placed  sym- 
metrically in  relation  to  the  transmitters,  and  oscUlate 
round  a  horizontal  axle  which  serves  them  as  a  support. 
This  frictional  motion  is  utilised  for  the  starting  and 
the  stopping   of  the   windlass.     The  oscillation  of   the 
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Gramme  machines  in  one  direction  brings  the  friction 
rollers  into  contact  with  the  pulleys  which  are  connected 
with  the  windlass  bj  means  of  straps,  and  effect  the  starting. 
The  oscillation  in  the  contrary  direction  draws  back  the 
friction  rollers  and  stops  the  windlass. 

The  slackening  of  speed  at  the  commencement  is  effected 
by  allowing  the  rollers  to  rub  against  the  pulleys.  In  order 
that  these  operations  may  be  performed  regularly,  indepen- 
dently of  the  degree  of  skill  of  the  workman,  the  regulation 
of  the  oscillation  of  the  machines  is  effected  by  means  of  a 
system  of  jointed  levers  and  a  screw  worked  by  a  fly-wheel. 
The  degree  of  contact  which  must  not  be  exceeded  is 
determined  by  a  second  screw  which  arrests  the  movement 
of  the  former  one.  These  very  clever  arrangements  allow  of 
the  slackening  of  speed  at  the  starting  and  arrival  of 
the  coal  tubs  at  the  head  of  the  descent. 

The  Gramme  machines  always  turn  in  the  same  direction 
owing  to  the  arrangement  of  the  brushes;  changes  of  direction 
are  effected  by  a  cog  and  two  conical  wooden  pinions,  gear- 
ing with  the  same  bronze  wheel ;  this  change  is  always 
made  when  the  machines  are  at  rest  and  out  of  gear. 
The  motors  turn  at  a  speed  varying  from  6-lOths  to  9-lOths 
of  the  speed  of  the  generators,  according  to  whether  they 
are  g^red  or  turning  freely. 

The  windlass  comprises  a  cylinder  1*50  metres  in 
diameter,  on  which  are  coiled  two  cables,  15  millimetres  in 
diameter.  A  brake  acts  upon  this  cylinder  so  as  to  stop  it 
when  the  Gramme  machines  are  out  of  gear.  The  mechanic 
being  above  the  machines  can  see  the  attaching  of  the  coal- 
tubs,  and  also  their  descent ;  and  besides,  a  screw  with 
index  indicates  to  him  at  any  moment  their  exact  position. 

Near  the  workman  at  the  windlass  are  two  commutators, 
which  are  never  to  be  used  for  the  normal  working ;  this 
workman  communicates  with  the  one  outside  when  he 
wishes  to  stop  the  machine,  or  send  an  order  to  him  by 
means  of  a  telephonic  apparatus,  known  as  M.  Tiocht- 
Labye's  pantelephone,  an  apparatus  of  great  simplicity,  and 
one  which,  when  properly  regulated,  is  not  likely  to  get  out 
of  order. 

Conductors. — The  ^nerating  machines  are  connected  with 
the  motors  by  four  insulated  conductors ;  they  form  two 
completely  independent  transmissions,  each  generator  having 
a  connecting  wire  and  a  return  wire  for  feeding  the  corres- 
ponding motor. 

The  insulation  of  the  conductors  was  in  principle  the 
cause  of  certain  difficulties  now  overcome  ;  they  had  to  be 
changed  three  times.  They  consist  now  of  a  strand  of  sixteen 
copper  wiresof  11-10  millimetres  covered,  Srst,  with  two  layers 
of  paraffined  cotton  ;  secondly,  with  a  layer  of  gatta-percha 
5  millimetres  thick  ;  thirdly,  with  two  layers  of  cloth  coated 
over  with  Chatterton's  composition  ;  and,  fourthly,  with  a 
stout  covering  of  tarred  cotton. 

The  cable  thus  supplie  1  by  the  manufacturer  was  covered 
again  at  the  mine  with  a  very  adhesive  and  at  the  same  lime 
highly  insulating  material  composed  thus  : — 

Norwegian  tar 67  parts. 

Reain  38     », 

Suet..         ..         ..         ..         .,         ..       6      ,, 

This  coating  is  laid  on  in  order  to  preserve  the  layer  of 
cotton  from  damp  and  hot  gases.  The  cable  costs  8  francs 
per  metre. 

In  the  shafls  and  galleries  these  cables  are  laid  at  a  distance 
of  at  least  20  centimetres  from  each  other.  In  the  galleries 
they  are  supported  on  grooved  planks  extending  from  one 
beam  to  another  of  the  gallery.  If  it  is  necessary  to  examine 
or  repair  them,  it  is  sufficient  to  remove  a  few  of  the  planks. 
The  cables  then  being  insufficiently  supported  fall  to  the 
floor  of  the  gallery. 

The  most  highly  insulated  cables  are  only  placed  in  the 
damp  parts,  about  450  metres,  the  remaining  750  consisting 
of  a  cheaper  kind  of  cable,  at  only  1*25  francs  the  metre. 
The  insulation  of  these  cables  consists  of  a  layer  of  paraffined 
cotton,  covered  with  two  envelopes  of  cloth  coated  with 
Chatterton's  composition,  the  whole  being  protected  by  a 
layer  of  cloth  coated  with  india-rubber. 

Passage  of  the  current — ^We  have  seen  that  in  the 
octagonsd  machine  the  collector  has  four  brushes  instead  of 
two,  as  in  the  ordinary  machines.  These  collectors  can  be 
grouped  into  two  distmct  pairs,  and  the  current  considered 
as  being  furnished  by  two  distinct  rings.  These  two  rings 
are  grouped  in  quantity;  the  current  supplied  by  each  passes 


Motors 

Charge. 

976 

Windlass  turning  alone. 

880 

400  kilogrammes. 

830 

800 

810 

..       1.200 

780 

..        1,000 

throngh  half  the  inductors,  and  the  extremities  of  the  wire 
are  attached  to  the  terminals  of  the  generating  machines, 
like  two  distinct  machines  grouped  in  quantity.  The  corre- 
sponding motor  is  mounted  in  tne  same  manner ;  the  whole 
of  the  electrical  circaitis  therefore  identical  with  that  of  two 
similar  dynamo-electric  machines  also  joined  up  in  qmntily. 

The  four  Gramme  machines  also  form  two  distinct  gronps, 
each  having  a  generator  and  a  motor.  Thu3  each  group 
can  be  made  to  work  separately,  or  the  two  groups  together, 
according  to  the  work  to  be  performed. 

Practical  results. — MM.  Charousset  and  Bague  have  made 
several  very  interesting  experiments  relative  to  the  amonnt 
of  work  effected,  the  speed  of  the  machines,  the  losses,  &c. 
These  experiments  have  brought  forward  some  curious, 
almost  unknown  facts,  at  which  we  will  take  a  rapid  glance. 
In  the  first  place  they  observed  what  has  been  thought  for 
a  long  time,  that  when  the  speed  of  the  motor  increases 
the  intensity  diminishes,  and  that  the  intensity  increases 
when  the  work  eff'ected  increases.  Unfortunately  up  to  the 
present  the  experimentalists  have  only  had  simple  ^vano- 
scopes  at  their  disposal,  in  which  the  function  which  con- 
nects the  intensity  with  the  angle  of  deviation  is  unknown. 
It  wai  therefore  impossible  for  them  to  determine  the 
electrical  conditions  of  the  working  of  the  transmission. 
Nevertheless,  it  is  interesting  to  note  the  mechanical  results. 
The  experimentalists  studied  first  the  influence  of  the  charge 
on  the  speed  of  the  motors  by  imparting  to  the  generators 
a  constant  speed  of  1,280  revolutions,  the  conductors  beinj^ 
in  good  condition  -as  to  insulation.  Five  series  of  experi- 
ments gave  on  an  average  the  following  results:  — 

Gf^norators. 
1,280 
1,230 
1,2S0 
1,280 
1,280 

Sometimes  a  phenomenon  was  produced,  somewhat  curious 
at  first  sight,  but  easily  explained.  The  motors,  which  are 
identical  with  the  generators  as  to  length  and  thickness  of 
wires,  &c.,  can,  under  certain  conditions,  acquire  a  speed 
greater  than  that  of  the  generators.  This  fact  may  be 
attributed  to  several  causes.  The  first  has  to  do  with  the 
position  of  the  brushes,  adjusted  with  more  or  less  nicety  to 
the  relative  speeds  of  the  two  machines,  and  to  the  current? 
supplied  by  them ;  the  second  relates  to  bad  insulation  of 
the  wires ;  the  third  to  a  contact  between  the  spirals  of 
the  inductors  of  the  motor,  which  MM.  Charousset  and 
Bague  term  a  shortening  of  the  electro-magnets,  the  effect 
of  which  is  to  weaken  the  magnetic  field  of  the  motor,  and 
consequently  to  force  it  to  turn  at  a  greater  speed  in  order 
to  develop  the  same  counter-electromotive  force.  This 
remark  is  of  great  importance,  for  it  shows  what  an  error 
can  be  made  by  asserting,  as  certain  writers  do,  that  the 
ratio  of  the  speeds  of  two  identical  dynamo-electric  machines 
coupled,  one  as  generator,  the  other  as  motor,  gives  the 
theoretical  result  of  the  transmission.  This  is  only  true 
when  there  is  no  shortening  of  the  electro-magnets,  and 
when  the  brushes  are  well  set,  conditions  difficult  to  realise 
in  practice,  especially  with  high  tensions.  Without  the 
reservations  we  mention,  Ive  might  find  results  greater  than 
unity,  which  Is  simply  absurd. 

We  will  now  give  the  practical  results  of  the  transmission 
according  to  whether  the  machines  worked  one,  two,  three 
or  four  coal-tubs  on  the  descent  of  110  metres,  with  an 
inclination  of  40  centimetres  per  metre*  We  must  here 
observe  that  if  the  figures  relating  to  the  results  are  not 
very  high,  it  is  because  the  experimentalists  have  included 
in  the  work  expended  all  the  passive  resistances  inde- 
pendent of  the  electrical  transmission.  In  reality,  the 
work  expended,  as  given  in  the.  table,  refers  to  the  work 
indicated  on  the  diagram  of  the  steam  engine,  and  the  work 
produced  is  expressed  in  kilogrammes  of  coal  drawn  up  the 
inclined  plane.  Thus  in  the  charge  of  the  electrical  trans- 
mission are  included  the  resistances  attributable  to  the 
steam  engine,  the  intermediate  transmissions,  the  stote  of 
the  road,  the  work  expended  on  the  windlass,  the  friction  of 
the  wheels  of  the  coal-tubs  on  their  axles,  &c.,  &c. 

These  figures  are,  therefore,  really  the  practical  result 
under  certain  special  conditions,  and  constitute  a^  minimum 
which  will  be  far  exceeded  in  practice,  when  wef  only  attri- 
bute to  the  electrical  transmission  the  losses  \f  hich  Inti- 
mately belong  to  it. 
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Heinarks. — The  nnmbers  in  coIamDS  1  and  2  are  expressed 
in  kilogrammetres.  In  order  to  reduce  them  to  chevaux 
vjpmr,  they  must  be  divided  bj  75. 


u 

. 

U«oful 

^?' 

Spood 
of 

Practi- 
cal 

EXPERIHENTS. 

^    5 

Work. 

i 

Motor. 

result. 

1. 

2. 

3. 

4. 

6. 

1.  Steam  engine  working  freely 

312 

0 

2.  Engine  with  trausmission    ... 

458 

0 

3.  Engine  with  generator,  open 

circuit    

518 

0 

4.  Engine   with   generator  and 

motor  taming  freely 

530 

0 

5.  Steam   engine  with  windlass 

alone      

610 

0 

1,280 

975 

6.  Steam  engine  with  1  coal-tub 

1,050 

128 

1,280 

880 

12-2 

7                                    2 

'•             »»              >»     *        fi 

1,200 

223 

1,280 

830 

18-6 

8.              f)               ft     3        ,, 

1,370 

317 

1,280 

810 

231 

"•              >»               »»     ^         >i 

1,530 

400 

1,280 

780 

261 

The  above  table  shows  that  the  engine  with  transmission 
ab^rbs  458  kil  »grammetres  per  second.  When  we  subtract 
this  number  from  the  total  required  for  the  engine  when 
drawing  four  coal-tubs,  the  expenditure  of  work  is  only 
1,072  kilogrammetres  per  second,  and  the  practical  result 
measured  by  the  weight  of  coal  raised  is  37  per  cent.  It 
would  be  etill  higher  and  would  amount  to  about  50  per 
cent,  if  the  work  effected  were  measured,  not  by  the  weight 
of  coal  raised,  but  directly  on  the  axle  of  the  motor. 

Up  to  the  present  only  one  generator  and  one  motor  have 
been  used  ;  the  steam  engine  employed  is  much  too  powerful 
for  the  result  actually  obtained,  but  soon  the  two  generators 
will  be  nfied  ;  the  second  motor  will  be  adapted  to  another 
windlass  acting  on  another  descent. 

Remarks  on  the  cables. — ^The  cables  not  covered  with 
gutta-percha  answer  the  purpose  very  well  in  the  galleries 
where  the  air  is  dry,  but  become  deteriorated  in  damp 
places  after  a  month's  use.  The  workmen  received  shocks 
on  touching  them,  or  on  touching  the  stones  of  the  sides  of 
the  shaft  in  the  neighbourhood  of  the  conductors.  The 
lead  covered  cables,  the  insulation  of  which  was  not  suffi- 
ciently thick,  also  gave  bad  results.  The  lead  melted  in 
certain  places,  and  the  cloth  coated  with  Chatterton's  com- 
position was  burnt  at  the  points  where  the  lead  had  dis- 
appeared. The  copper  wires  showed  globules  of  melted 
metal.  It  is  probable  that  derivations  to  earth  were 
established  between  the  two  conductors  of  the  machine. 
The.  cables  covered  with  guttapercha  gave  the  best  results, 
and  since  they  have  been  employed  there  has  been  no  hitch. 

Summary. — MM.  Charousset  and  Bagne  have  concluded 
from  their  observations  that  electricity  employed  to  transmit 
force  to  a  distance  will  replace  with  advantage,  as  regards 
the  results  obtained,  the  cost  of  installation  and  especially  of 
maintenance^  compressed  air  and  mechanical  traction,  espe- 
cially in  the  following  cases  : — 

I.  When  the  mine  is  not  too  much  impregnated  with 
fire-damp. 

II.  When  the  distance  between  the  motor  and  the  receiver 
is  great. 

III.  ^Vhen  the  galleries  destined  to  receive  the  medium  of 
transmission  cables,  pipes,  or  chains,  are  winding,  when  only 
one  series  of  galleries  and  false  shafts  meeting  at  right  angles 
are  at  our  disposal  for  transmission. 

The  experiments  made  at  a  distance  of  three  kilometres 
showed  that  the  result  varies  very  little  with  the  distance. 

We  must  avoid  dampness  as  far  as  possible,  as  we  are  free 
to  take  the  longest  path  for  the  cable,  and  also  vibrations 
which  are  injurious.  When  the  transmission  is  effected  by 
friction,  pulleys  turned  perfectly  true  should  be  used, 
and  fiiudly  the  ratio  of  the  speeds  of  the  generators  and 
motors  should  be  maintained  at  about  0*6^  whatever  may 
be  the  effect  to  be  produced.  We  see  that  the  installation 
established  at  the  mines  of  La  Perronii^re  furnishes  us  with 
very  valuable  practical  information  on  the  installation  of 
transmissions  of  motive  force  in  mines. 

In  a  future  article  we  shall  discuss  what  has  been  done  at 
Montceau-les-Mines,  and  at  Saint-Claude  for  applications  of 
the  same  kind. 


CORRESPONDENCE. 


TO  CORRESPONDENTS. 

No  notice  can  b3  taken  of  anonymous  oommunications.  Whatever 
is  intended  for  insertion  moat  be  authentioated  bjr  the  name  and 
address  of  the  writer,  not  necessarily  for  publication,  but  as  a 
{guarantee  of  good  faith. 

Oor.-eapondsnce  should  arrive  not  later  than  Tuesday  morning  if  it  is 
desired  to  appear  in  the  foUowing  number. 


THE  CITY  AND  GUILDS  OP  LONDON  INSTITUTE 
TECHNOLOGICAL  EXAMINATIONS. 

To  the  Editors  of  The  EciBCTiiiOAL  Review. 

Sirs, — ^Your  correspondent  "Fareham"  seems  to  con- 
sider it  an  established  fact  that  the  "Cowper  Street 
Student "  is  possessed  only  of  an  "  examinational "  know- 
ledge of  telegraphy.  Sach  being  the  case,  it  may  reassure 
him  to  know  that  the  aforesaid  student  is  practically 
engaged  in  electrical  testing,  though  not  in  the  Postal  ser- 
vice, and  probably  does  as  much  testing  in  one  day  as  hi* 
unfortunate  friend  does  in  a  month. 

I  am.  Sirs,  faithfully  yours, 

THE  STUDENT. 


THE  RIVAL  TELEPHONE  COMPANIES. 
To  the  Editors  ofTnz  Electrical  Review. 

Sirs, — ^Your  correspondent  "Justice  "has  a  little  more 
of  law  than  of  justice  in  his  composition.  He  lays  down  with 
airy  authority  that,  "any  transmitter,  combining  a  dia- 
phragm with  a  tension-regulator,  be  it  Hunnings',  Dolbear's, 
or  Anders',  is  clearly  an  infringement.*'  This  is  surely  a 
little  premature.  How  does  **  Justice  "  know  that  Anders' 
transmitter  is  such  a  combination  ?  Has  he  ever  seen  one  ? 
Will  he  describe  its  parts  ?  ^  If  he  cannot — and  I  defy  him 
to  do  so,  because  I  know  he  has  never  seen  one  ~  he  belies 
his  pseudonym.  Again,  if  his  verdict  were  the  voice  of 
justice  Reis's  transmitter  of  1861  would  be  an  infringe- 
ment of  Edison's  patent,  because  it  undeniably  combines  a 
diaphragm  with  a  tension-regulator.  This  would  be  truly 
"Justice's"  justice,  to  declare  that  the  invention  of  1861 
was  an  infringement  of  the  patent  of  1877.  No  doubt 
Edison  is  as  angry  as  any  one  else  that  an  obscure  German 
should  have  stolen  his  ideas  sixteen  years  beforehand.  It  is 
clearly  an  in-"  Justice  "  to  so  great  an  inventor.  But  stay, 
was  not  the  great  inventor  himself  started  on  the  quest 
by  having  a  manuscript  translation  of  a  papr  on  Reis's 
Telephone  put  into  his  hands  by  the  President  of  the 
Western  Union  Telegraph  Company  ?  Does  not  the  great 
inventor  himself  say  so  in  Preseott's  "  Speaking  Telephone  ?" 
If  BO,  where  is  the 

INJUSTICE  ? 


THE   TELEPHONE. 
To  the  Editors  of  The  Electrical  Review. 

Sirs, — Pardon  me  for  expressing  my  great  astonishment 
that  jou  should  (no  doubt  unwittingly)  have  even  suggested 
in  your  remarks  on  "The  Telephone  Industry"  to  the  too 
timorous,  that  the  United  Telephone  Company  think 
Edison's  single  claim  covers  any  semi-conductor  placed  in 
between  any  two  points  of  a  telephonic  circuit,  especially 
when  you  have  before  you  the  full  reports  of  the  evidence  and 
judgments  in  two  suits  brought  by  the  United  Telephone 
Company  for  infringements  or  Edison's  and  Bell's  patents. 
The  last  surviving  claim  out  of  thirty  in  Edison's  notorious 
much-disclaiming  patent  is  in  these  words  : 

"  In  an  instrument  for  transmitting  electric  impulses  by 
sound  the  combination  with  a  diaphragm  or  tympan  of 
electric  tension-regulators,  substantially  as  hereinbefore 
described  for  varying  the  resistance  in  a  closed  circuit,  sub- 
stantially as  set  forth." 

In  the  Edinburgh  case  Lord  M'Laren  used  these  words: — 

"  Edison's  patent  is  not  for  a  specific  instrument,  but  for 
a  combination ;"  and  further  on  he  swd,  "  I  suppose  if 
Theiler  dispensed  with  a  diaphragm,  he  would  be  without 
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the  patent,  becanse  the  tension  of  the  diaphragm  is  the 
materialpoint ;"  to  this  the  Lord  Advocate,  counsel  for  the 
United  Telephone  Company,  replied, '  Yes,'  ** 

Lord  M'Laren  farther  said,  "  Now,  as  Edison's  patent  is 
for  a  tension-regulator  in  combination  with  a  diaphragm  or 
tympanum,  it  follows  that  the  interdict  would  not  apply  to 
the  use  of  the  respondent's  carbon  regulator  without  a 
tympanum,"  and  bemg  satisfied  that  the  resi>ondent's  in- 
strument involves  the  combination  of  a  tension-regulator 
with  a  tympanum,  the  complainers  (the  United  Telephone 
Company)  are  entitled  to  protection  by  interdict  under 
Edison's  patent." 

In  the  case  decided  by  Mr.  Justice  Fry,  in  Mav  last,  the 
learned  Justice  said:  "The  true  meaning  of  the  second 
claim  in  Edison's  patent  is  the  union  of  a  tympan  or  dia- 
phragm capable  of  vibrating  under  the  sound-waves  with 
an  electric  tension-regulator ;"  and  further,  "  I  have  con- 
cluded that  Edison  described  the  essential  requisite  of  his 
invention  to  be  the  combination  of  a  vibrating  diaphra^ 
and  a  tension-regulator,"  and  I  have  come  to  the  conclusion 
that  the  Hunnin^  transmitter  is  the  combination  of  a 
diaphragm  vibratm^  with  the  voice  with  a  tension-regu- 
lator, tfiid  therefore  is  an  infringement  of  Edison's." 

To  these  two  decisions  I  will  add  that  of  Lord  Cairns 
(L.R.  1,  app.  ca.  574)  (L.R.  3,  apj).  ca.  84)  :  "If  it  is 
clear  that  the  claim  is  for  a  combination,  and  nothing  but 
a  combination,  there  is  no  infringement  unless  the  whole 
combination  is  used,  and  it  is  in  that  way  immaterial  whether 
any  or  which  of  the  parts  are  used. '  Those  who  may 
believe  that  two  added  to  two  does  not  make  four  may  also 
believe  that  Edison's  claim  is  not  limited  to  "  a  combina- 
tion," and  that  it  covers  any  semi-conductor  placed  in  a 
telephonic  circuit. 

I  ma^  here  add  that  the  judgment  of  Lord  Cairns  applies 
in  all  its  force  to  Bell's  claims  of  ''  the  combination  of  an 
electro-magnet  or  of  a  permanent  magnet  with  a  plate  of 
iron  or  steel  or  other  material  capable  of  inductive  action." 
It  may  not  be  amiss  just  now  to  ^ve  publicity  to  the 
following  law :  "  Should  a  person  injure  the  business  of 
another  by  pretending  that  tnat  other's  manufacture  is  an 
infringement  of  a  valid  patent  when  such  is  not  the  case, 
the  aggrieved  partj  can  obtain  costs  and  damages,  and 
obtain  a  perpetual  injunction  restraining  him  from  further 
intimidation  on  pain  of  fine  and  imprisonment." 

I  beg  however  to  dissent  irom  vour  opinion,  that  this  is 
**  an  unsatisfactory  state  of  affairs,  in  regard  to  the  unique 
claim  of  Edison*8  patent ;  on  the  contrary,  the  present  state 
of  affairs  under  the  decisions  above  referred  to  is  perfectly 
satisfactory,  and  the  use  of  carbon  in  tension-regulators 
tvWwiU  a  diaphragm  is  open  to  all  the  people  of  the  United 
Kingdom,  as  is  also  the  case  in  a  telephone  of  a  magnet  in 
combiuation  with  a  diaphragm,  disc  or  plate  of  any  material 
not  capable  of  inductive  action. 

In  my  transmitters  I  use  various  forms  of  carbon  tension- 
regulators  without  a  diaphragm  or  tympan,  or  a  colourable 
imitation  thereof,  and  in  my  telephones  I  use  various  forms  of 
permanent  magnets  and  of  electro-magnets  without  a  plate,  or 
disc,  or  diaphragm  of  any  material  capable  of  inductive  action 
or  any  colourable  imitation  thereof,  and  I  challenge  any 
person  to  gainsay  the  rights  I  claim  to  use  those  devices, 
and  at  the  same  time  I  caution  all  persons  against  pretending 
that  my  inventions,  viz.,  patent  4905,  November  9, 1881, 
and  2259,  May  18, 1882  (under  which  I  have  manufactured 
and  have  sold  instruments),  are  infringements  of  any  valid 
patent. 

If  the  owner  of  any  valid  patent  believes  that  my  instru- 
ments are  infringements  of  his  patents,  let  him  take  legal 
notice  forthwith  of  my  avowal  or  beware  of  what  the  law 
terms  "  laches." 

Yours  truly, 

W.  C.  BAENEY. 

53,  Bernard  Street,  Auffust  20tt,  1882. 

[Mr.  Barney  throws  out  a  bold  challenge  here  to  the 
United  Telephone  Company  to  contest  their  exclusive  right 
to  carbon  tension-regulators.  Our  correspondent,  however, 
has  apparently  overlooked  the  fact  that  in  our  article  we 
expressed  ourselves  as  having  different  views  on  the  matter 
in  question  to  those  promulgated  by  the  United  Telephone 
Company.  We  rather  thini  that  Mr.  Barney  has  errone- 
ously considered  •*  inductive  action  "  to  be  synonymous  with 

-^auction." — ^Eds.  Elec.  Bkv.] 


To  the  Editors  of  Thb  Electrical  Review. 

Sirs, — I  herewith  send  to  you  a  continuation  of  my 
report  of  patents  for  telephone  receivers  for  1880-1881. 

List  of  British  patents  for  telephone  receivers  in  which  a 
disc  capable  of  inductive  action  is  used  in  combination  with 
a  magnet : — 

1880. 


Ko. 
158 
762 
1.738 
2,610 
3,473 
3,885 
4,981 


Date. 
Januaiy  14th 
rebnxary28th    , 
April  20th  .. 
June  26th    . . 
Augnut  27th 
September  2dth 
November  30th 


InTcntor. 
Crosalj 
Eaton 
RuBsell 
Qower 
St.  George 
A.  G.  Bell 
Bandall 


Remarks. 


Telephones  without  a  disc  capable  of  inductive  action  :— 

No.                Date.  lorentor.  Remarks. 

2,419  (?)  Jane  15th Lookwood  &  Bartlett 

1881. 

Telephones  with  a  diac,  capable  of  inductive  action  :— 

No.  Date.  Inrentor.  Remarks. 

93  Januaiy  8th  • .  • .  Herz 

286  Januaiy  22nd  . .  . .  Konigslieb 

542  February  8th  ..  ..  Sax 

1,885  May  2nd      Main 

5,385  December  9th  ..  ..  Foster 

5.430  December  12th  ..  ..  Rose 

6.431  December  12th  ..  ..  Boee 

Telephones  without  a  disc  capable  of  inductive  action  :— 

No.  Date.  InTentor.  Remarku 

1,395  March29th..  ..  ..  Dolbear      ..     ••     No  magnet 

4,905  November  9th  ..  .«  Barney 

5,028  November  16th  ..  ..  TheUer 

1882. 
2,259    May  13th Barney 

All  the  patents  for  transmittera  from  December  9th,  1876, 
to  January  18th,  1882,  have  the  combination  of  a  dia^iragm, 
with  a  tension-regulator,  except  No.  4,905,  November  yth, 
1881,  Barney ;  and  this  consists  of  a  nomb^  of  carbon 
pencils,  the  ends  of  which  rest  loosely  in  carbon  blodks, 
which  form  two  sides  of  a  frame,  the  other  two  sides  being 
of  any  non-conducting  material,  without  any  back  or  front. 
Yours  truly, 

COMMON  SENSB. 


To  the  Editors  of  Thb  ELECTEiciiL  Ebview. 

SiBS,— I  am  delighted  that  Count  du  Moncel  is  bq;inniBg 
to  see  daylight  dawn  upon  Reis's  telephone.  He  admits 
that  fieis's  receiver  will  receive  when  the  transmitter  is  good, 
be  admits  too  that  Reis's  transmitter  will  transmit  when  the 
receiver  is  good.  The  only  difficulty  now  remaining  is  the 
difficulty  of  admitting  that  a  receiver,  which  will  receive,  and 
a  transmitter  which  will  transmit,  will  work  together  as 
receiver  and  transmitter.  It  is  simply  a  question  of  &ot, 
fieis  and  his  contemporariesdidsucceed  m  transmitting  intel- 
ligible speech  ;  though  they  tell  us  honestly  that  the  vowels 
were  often  bad.  I  have  had  no  great  difficulty  in  suooeeding 
myself,  and  with  reasonable  precautions,  such  as  keeping  tbs 
membrane  dry,  not  shouting  too  loud,  &o.,  the  experunent  is 
simple. 

Count  du  Moncel  thinks  it  "  very  extraordmary "that 
such  an  important  discovery  did  not  obtain  more  publbity. 
That  the  lack  of  greater  publicity  is  "very  extraordiniiy** 
may  be  true,  but  that  does  not  disprove  the  fincts.  It  only 
proves  that  either  the  fact  was  so  very  extraordinary  thit 

men  did  not  believe  it, or  else  that  they  didfTL(^ 

read  German. 

But  I  must  be  permitted  emphatically  to  differ  from  i 
du  Moncel  when  he  chargies  me  with  having  **  notkep' 
subject,"  when  I  made  some  remarks  on  the  question 
use  of  semi-conductors.    I  quite  agree  that  the 
of  semi-conductivity  has  nothing  to  do  with  tl 
But  it  was  Count  du  Moncel  himself  who  intr 
very  irrelevant  point  into  his  preceding  letter,    iie  f 

As  Count  du  Moncel  continues  to  reiterat'<Sbo.'«tit^ilo<^ 
contact  between  two  good  metallic  conductomractf  will  80^1^ 
duce  telephonic  effects  as  well  as  a  loose  c^te  %tacilie&*^ 
two  imperfect  conductors,  permit  me  to  r^  weL^nte^oD  mj 

Sart,  what  Count  de  Moncel  has  neither^  wfip^  ^ 
enied,  and  which  he  must  both  deny  and  i\    Jj^fr0  ^' 
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mentally  before  his  armaments  can  have  any  weight,  viz., 
that  if  yon  take  an  ordinary  Blake  transmitter,  and  in  place 
of  the  bad-oondacting  batton  of  carbon,  put  in  a  bright 
polished  button  of  the  very  best  conducting  metal,  silver, 
the  transmitter  will  transmit  speech  jnst  as  well  as  before. 

I  particularly  invite  Count  du  Moncel  to   do  me  the 
favour  first  to  dent/,  secondly  to  disprove  this  result. 

Tours  faithfully, 

SILVANUS  P.  THOMPSON. 


ELECTRIC  LIGHTING  TENDERS. 

To  the  Editors  of  The  Elkotbical  Review. 

Dear  Sirs, — In  the  report  of  the  statutoiy  meeting  of 
the  Metropolitan  Brush  Electric  Light  and  Power  Company, 
Limited,  published  in  your  issue  of  19th  instant,  the 
following  question  was  asked  by  a  Mr.  Price:  ''The 
Camberwell  Streets  Committee  asked  for  tenders  to  light  with 
electricity  the  streets  in  their  district ;  only  one  tender  was 
sent  in.  Was  it  theirs  ?  And  if  not,  why  did  they  not 
tender  ?"  To  this  question  Mr.  Hammond  replied :  "  The 
one  tender  sent  in  to  the  Cambeorwell  vestry  was  that  sent 
^  this  company,  the  Brush.'*  And  he  further  stated, ''  he  Mr. 
Hammond  would  be  the  last  man  to  dodge  the  question 
asked,"  &c.,  &c.,  <&c.  Will  you  allow  me  most  emphatically  to 
contradict  the  above  ?  The  only  tender  sent  in  was  sent 
for  the  Pilsen- Joel  and  Greneral  Electric  Light  Company, 
Limited.  The  statement  was  made  to  me  when,  as 
the  representative  of  the  company,  I  handed  in  the 
Pilson  Company's  tender  ;  and  further,  the  Pilsen- Joel  and 
General  Electric  Light  Company's  tender  was  the  only  one 
sent  in  for  another  metropolitan  district,  viz..  West  Ham. 
And  there  are  many  other  cases  in  which  the  Pilsen  Com- 
pany is  the  only  company  in  the  field. 

Tours  respectftdly, 

JAMES  BEATTIE. 

t  Bepr^entingthe  Pilsen- Joel  and  General  Electric  Light 
Company,  Limited. 


THE  BRITISH  ASSOCIATION. 


BY  OUR  6PECIAL  REPORTER. 


Southampton,  Wednesday  Evening. 

This  morning  the  52nd  annual  meeting  of  the  great  scientific 
congress  of  the  year  was  opened  here  amid  much  enthusiasm. 
Thfity-six  years  have  ekpsed  since  Southampton  was  thus 
honoured,  the  last  occasion  being  in  1846,  when  Sir  Eoderick 
Hnrdiison  presided.  Both  Southampton  and  science  have 
advanced,  in  the  generation  that  has  elapsed  since  that  date, 
by  "leaps  and  bounds,"  and  the  very  elaborate  arrangements 
for  the  conduct  of  the  1882  meeting  of  the  Association  may 
be  r^arded  as  the  tribute  of  mwiem  commerce  to  the 
sdentmc  knowledge  which  has  so  much  contributed  to  its 
advance.  The  reception  room  at  the  Victoria  Hall,  which 
forms  the  centre  of  the  operations  of  the  As3ociation,  has 
been  specially  provided  with  telegraphic,  telephonic,  and 
post-office  conveniences,  such  as  had  not  entered  into  the 
minds  of  the  scientists  of  1846  even  to  conceive,  and  the 
whole  town  is  enfite  with  streamers  and  bunting,  while  the 
arrangements  and  invitations  for  visits  of  pleasure  are  excep- 
tionally complete  and  numerous.  The  congress  opens  its 
annual  "palaver"  under  the  most  fovourable  auspices,  and 
the  1,070  members  and  associates  who  have  up  to  the 
moment  of  writing  announced  their  presence  may  look 
forward  to  a  pleasant  as  well  as  an  interesting  and  instructive 
«fci«w.  To^y  was  mostly  devoted  to  preliminaries.  The 
Council  of  the  Association  met  at  10  a.m.  in  the  Victoria 
Booms,  the  Oeneral  Committee  followed  at  1  p.m.  to 
consider  had  adopt  the  council's  report,  a  meeting  of 
Sectional  Committees  took  place  at  two  o'clock,  and  the 
•kating  rink  was  crowded  to  the  door  in  the  evening  to  hear 
the  formal  beginning  of  Association  work  in  the  shape  of  the 
inaugural  address  by  Dr.  Siemens,  the  president  for  the  year. 
The  council,  in  its  report,  after  noting  the  c<»Tesponding 
members  elected  during  the  year,  refers  to  the  loss  sustained 


by  the  untimely  death  of  Prof.  F.  M.  Balfour,  F.R.S., 
the   late  general  secretary.    They  request   authority  for 
taking  steps  to  asceri^n  the  feeUng  of  foreign  scientific 
associations  as  to  the  advisability  of  holding  an  international 
scientific  congress,  and  announced  that  they  have  made  a 
contribution  of  £100  towards  the  expenses  of  an  expedition 
for   the    exploration  of  the    snowy  mountain    ran^e  of 
Eastern  Equatorial  Africa.    They  further  recommend  the 
re-election  of  certain  members  who  retire  by  rotation.    The 
report  was  generally  approved  of  by  the  general  committee 
after  a  somewhat  languid  discussion  on  some  minor  details. 
In  the  evening  the  Southampton  streets  began  to  fill  with 
an  unwonted  bustle,  and  amidst  a  downpour  of  rain  a  con- 
verging crowd  of  scientists  and  local  notables,  with  a  large 
proportion  of  ladies,  surged  towards  the  skating  rink,  where 
Dr.  Siemens  was  to  take  the  sceptre  from  the  hand  of  Sir 
John  Lubbock.    The  rink  was  gaily  decorated,  and  in  fix)nt 
of  the  platform  a  large  silk  banner  waved,  on  which  was 
embroidered  the  armorial  bearing  of  the  president  elect, 
with   his  motto,  ''Aus  Eigener  Araft,"  prominently  dis- 
plaved.    In  resigning  }m  chair  Sir  John  made  felicitous 
and  graceful  reference  to  Dr.  Siemens  being  of  foreign  birCh, 
and  distinctly  scored  one  when  he  remarked  that  he  was 
himself  the  best  illustration  of  the  energy  upon  which  he 
believed  he  was  to  speak  that  evening.    Dr.  Siemens  was 
received  with   enthusiastic   pheers   on  rising  to  read  his 
address,  and  his  slow  and  deliberate  utterance  was  intentiv 
listened  to  during  the  hour  and  three  quarters  that  it  lasted. 
At  the  dose  of  we  address  a  vote  of  thanks  was  passed  by 
acclamation  on  the  motion  ^f  W.  H.  Davis,  Esq.,  Mayor 
of  Southampton,  seconded  by  Dr.  Spottiswoode,  president 
of  the  Boyal  Society.    The  platform   list  included  the  fol- 
lowing names  amongst  many  others  :  Sir  John  Lubbock ; 
Sir  Richard  Temple ;  Sir  Frederic  Bramwell ;  Sir  William 
Thomson ;  Prof.  Abel ;  Prof.  A.  W.  Williamson,  Ph.D.,F.R.8. ; 
Prof.  De  Chaumont,  M.D.,  F.R.8.;  Mr.  Hawksley,  C.E.; 
Mr.  John  Fowler,  C.E.;  Oapt.  Douglas  Galton;  M.  Du 
Bois-Baymond ;  Dr.  Werner  Siemens;  Dr.  Spottiswoode 
(President  of  the  R^al  Society) ;  M.  P.  de  Tchihatchef,  of 
Florence;  Mr.  W.  H.  Barlow,  C.E.,  F.R.S.;  Prof.  W.  F. 
Barrett,  F.R.S.E. ;    Mr.  B.  Etheridge,  F.R.S.;   and   Sir 
Joseph  Hooker,  F.R.S. 

The  programme  during  the  session  is  in  outhne  as 
follows  :^ 

TsuBBDAT. — ^The  Sections  meet  at  11  a.m.  In  the  afternoon  the 
Major  and  Mayoresa  give  a  reception  at  the  Municipal  Offices.  At 
8  p.m.  the  Local  Committee  give  a  soir^  at  the  Haiilej  Institution, 
which  will  he  lighted  bj  the  electric  light,  supplied  bj  the  Edison 
Companj. 

Fbxday, — Sections  at  11  a.m.  At  3  p.m.  the  Committee  of  Re- 
commendations will  meet  at  the  Beception  Boom.  In  the  afternoon 
the  Major  and  Majoress  giye  a  rec^tion  at  the  Municipal  Offices ; 
and  in  the  eyening,  at  8.30,  Sir  William  Thomson,  Professor  of 
Natural  PhUosophj  at  the  UniTersitj  of  Glasgow,  wiU  deliyer  a 
discourse  on  "  The  Tides  "  at  the  Skating  Rink. 

Satubbat. — ^The  Sections  meet  at  11  a.m.  The  afternoon  wiU  be 
devoted  to  excursions— fl)  to  Alum  Baj  and  the  Needles ;  (2)  the  New 
Forest;  (3)  Netlej  Aboej  and  Notiej  Hospital,  where  Surflpeon- 
Genend  HoUowaj,  C.B.,  and  the  officers  of  the  Armj  Medical  De- 
partment win  give  a  garden  party  to  about  300  at  the  officers*  mess ; 
(4)  Bomsej  Abb^  and  Bzoaolands  Pftrk,  where  the  members  wiU  be 
received  bv  Lord  and  Ladj  Mount  Temple  at  tea ;  and  (6)  Win- 
chester ana  St.  Cross.  At  7  p.m.  a  popular  scientific  lecture  to  the 
operative  classes  on  **  Unwritten  History,  and  how  to  read  it,*'  is  to 
be  given  at  the  Skating  Bink  bj  Mr.  John  Evans,  D.C.L.,  F.B.S. 
The  arrangements  for  uiis  lecture  have  been  carried  out  b j  a  local 
working  men*s  committee. 

SijynAT. — At  10.45  the  Bishop  of  Truro  will  preach  at  St.  Marj*s 
Church  (Broad),  the  members  and  associates,  with  the  Major  and 
Corporation,  attending.  The  same  morning,  at  11,  the  Kev.  C. 
Pritchard,  Savillian  f^fessor  of  Astronomj  at  Oxford  Universitj, 
will  preach  at  AU  Saints'  Church  (Evangelical). 

Monday.— Sections  at  11  a.m.  At  3  p.m.  the  officers  for  1883  will 
be  elected  and  the  place  of  meeting  in  1884  fixed.  In  the  afternoon 
Canon  Basil  and  Mrs.  Wilberf orce  give  a  garden  pcurbr  in  the  Deaaeij 
grounds.  At  6.30  for  7  o^dock  a  special  Provincial  Grand  Lodge  of 
Bants  and  Isle  of  Wight  Freemasons  will  be  held  at  the  Masonic 
Hall  in  Albion  Place,  opposite  All  Saints'  Church,  in  order  to 
welcome  Freemasons  visiting  Southampton.  At  8.30  p.m.  in  the 
Skating  Rink,  Mr.  H.  N.  Moselj,  M.A.,  F.B,S.,  Linacxe  Ptofessor 
of  Human  and  Comparative  Anatomj  at  Oxford  Universitj,  will 
deliver  a  discourae  on  "  Pelagfic  Life." 

TuESDAT. — Sections  at  11  a.m<  At  3  p.m.  meeting  of  Committee 
of  Becommendations ;  at  8  p.m.  a  soiree  at  the  BLarUsj  Institution, 
at  the  invitation  of  tli^  Major  and  some  members  of  the  Corporation. 

Wedxsbdat. — ^At  10  a.m.  naeeting  of  Committee  of  Becommenda- 
tions ;  at  1  ]».m.  the  General  Committee  will  meet  at  the  Skating 
Bink  to  receive  the  report  of  this  Committee  of  Becommendationa ; 
and  at  half -past  2  in  the  afternoon  the  concluding  meeting  of  the 
Association  takes  place. 
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Thussdat  will  be  de\ot^  to  exciumoxis —  (1)  to  SaliBbmy  and 
Sto  jcheDffe,  or  Wilton  ;  (2)  Ryde,  Binding  (for  tbe  Boman  Villa),  or 
Wtiitecliff ;  and  (3)  two  marine  excursions,  inclading  Portsmouth. 

The  Queen  has  assented  to  an  application  for  the  members  of  the 
As  Kxnation  to  visit  Osborne  after  her  departure  for  Scotland,  which 
will  probably  be  about  Friday  next;  and  the  Union  Steamship 
Company  will  issue  iuTitations  for  a  whole  day  marine  excursion  on 
tiieir  steamer  Pretoria, 

By  (elegram  we  learn  that  on  Thnrsday  the  basiness  of 
the  Association  commenced  in  earnest,  and  the  section  of 
Biology  in  particular  has  not  proceeded  further  than  the 
presidential  address.  In  two  of  the  departments  a  respect- 
able amount  of  work,  as  represented  by  the  papers  read,  has 
been  got  over  up  to  the  hour  at  which  sectional  meetings 
stood  adjourned.  The  number  of  tickets  issued  at  3  p.m. 
was  1,150,  which  it  is  understood  contrasts  somewhat  un- 
favourably with  the  issues  of  recent  years,  but  the  attend- 
ance of  tbe  various  departments  has  been  folly  up  to  the 
usual  average. 

The  numerical  honours  of  the  day  may  be  said  to  have 
fallen  to  the  mechanical  science  section  in  which  Mr.  John 
Fowler  delivered  his  presidential  address  to  a  crowded  house. 

Mr.  Fowler  reviewed  the  progress  of  engineering  science  in 
a  graphic  and  humorous  fashion,  the  audience  being  par- 
ticularly tickled  by  the  contrast  which  he  drew  between  the 
performance  of  the  engines  at  the  opening  of  the  Liverpool 
and  Manchester  railway  in  1830,  when  thirty-three  miles 
were  got  over  in  five  hours  with  the  aid  supplied  by  passen- 
gers walking  up  all  the  inclines ;  and  the  mile  a  minute 
speed  to  which  the  present  generation  is  so  accustomed. 

Dr.  Siemens,  in  proposing  the  vote  of  thanks,  rather 
complained  that  the  President  had  omitted  to  discuss  the 
progress  of  applied  electricity,  but  the  address  may  be  looked 
iit  as  one  of  the  most  comprehensive  of  the  day. 

Mr,  Baker  followed  with  a  most  exhaustive  account  of  the 
Forth  Bridge,  which  manifestly  interested  his  auditors  to 
no  common  degree. 

Lord  Rayleigh  led  off  the  Mathematical  Section  by  a  sug- 
gestive little  address  respecting  the  qualifications  required 
ior,  and  the  dangers  to  be  avoided  m,  scientific  research. 
The  large  portion  of  the  audience  who  remained  to  hear  Mr. 
Darwin's  paper  on  Gravitation  Disturbance  were  well  re- 
warded both  by  the  paper  itself  and  by  Sir  William  Thom- 
son's interesting  criticism.  The  succeeding  subjects 
covered  a  wide  field,  from  the  recent  Echpse  and 
Spectram  Analysis  to  the  Velocity  of  Light  and 
'•Some  Matters  concerning  the  Sun."  The  Chemical 
Section,  after  Prof.  Livcing's  address,  was  poorly  attended, 
and  the  same  may  be  said  of  the  Geological  and  Economic 
departments,  thoDgh  the  names  of  Leone  Levi,  Mr.  Abel, 
and  Mr.  Etheridge  guaranteed  the  quality  of  the  fare 
presented.  To-moiTow  may  be  regarded  as  the  steadiest 
working  day  that  the  Association  will  have  at  its  disposal. 
Saturday's  and  next  week's  holidays  must  distract  the 
attention  of  even  savants.  This  afternoon  has  brought  us 
H  large  accession  of  names  of  note,  including  Dr.  Glad- 
stone, Profs.  Adams,  Cay  lev,  Milne,  Stewart,  and  Schuster, 
Sir  Henry  Bessemer,  Mr.  Giaisher,  and  others.  An  element 
of  discomfort  is  the  threatening  weather,  but  it  is  hoped 
that  the  success  of  the  gathering  will  not  be  thereby 
seriously  distuibed. 


NOTES. 


Eehatum. — Page   131,    colnmn    1. 
*' Edinburgh"  for  "Glasgow." 


Maxim  light — read 


Danger  from  Electric  Lightino. — We  are  informed 
upon  good  authority  that  the  two  deaths  occurring  recently 
in  the  TuUeries  were  occasioned  by  the  current  from  an 
alternating  current  Siemens'  dynamo-electric  machine. 

Le  Menstrel  states  that  the  electric  light  nearly  caused 
a  cH)nflagration  at  the  Paris  Opera  last  week  during  a  per- 
formance. The  current  being  too  strong,  the  wires  became 
red  hot,  and  their  gutta-percha  covering  being  quickly 
destroyed,  the  adjacent  inflammable  material  b^an  to 
smoulder,  and  the  services  of  the  firemen  had  to  be  called 
ition. 


Electric  Light  Installatiosp. — ^We  are  glad  to  ob- 
serve that  signs  of  improvement  are  visiUe  in  the  erection 
of  electric  light  apparatus.  Mr.  Dickson,  in  addressin? 
those  present  at  the  first  general  meeting  of  the  Brash 
Electric  Light  and  Power  Company  of  Sw)tland,  said,  in 
reference  to  the  lighting  of  Waverley  Station,  "The  North 
British  Companv  are  quite  aware  of  whom  they  are  dealing 
with.  They  only  had  16  arc  lights  last  year,  and  they  have 
now  given  us  an  order  for  double  that  number.  We  are 
carrying  out  that  order  with  an  eflBcient  staff  and  proper 
instruments,  so  that  the  sort  of  slipshod  way  in  which  it 
was  done  before  will  not  recur  in  the  management  of  joor 
board  of  directors." 


Secondary  Batteries  or  Accumulators.— The  Nm 
Haven  Evening  Register  of  America  in  speaking  of  the 
"  Sutton  "  secondary  battery  says :  **  This  form  of  batte^ 
was  improved  upon  by  Charles  E.  Buell  of  this  city,  vho 
employ^  common  lead  shot,  coated  with  mercory,  and 
placed  in  a  porous  cup.  fie  put  this  cup  in  a  gliis8  cell 
and  surrounded  it  with  a  coil  of  copper-wire  doth,  which 
served  as  the  positive  electrode.  The  employment  of  shot 
and  wire  doth  furnished  the  greatest  surface  in  a  ^ven 
weight  and  constitutes  a  form  most  easily  made.  Mr.  Buell 
verifies  the  published  statement  of  Mr.  Sutton  that  a  cell 
four  inches  high  and  four  inches  in  diameter  will  keep  a 
No.  28  iron  wire  at  red  heat  for  two  hours  ;  that  it  is  more 
constant,  and  does  not  polarise  during  discharge,  as  does 
the  Faure  battery.  It  weighs  very  much  less,  occupies  leas 
space,  and  costs  less  than  the  Faure  battery  of  like  force, 
and  is  untrammelled  by  patent  rights.'* 


The  Electric  Light  in  Holbork. — Information  has 
been  sent  to  us  that  the  Pilsen-Joel,  and  General  Electric 
Light  Company  has  secured  the  following  orders :— At  the 
Inns  of  Court  Clothing  Company  and  the  Bon  Marche 
Clothing  Company,  respectively,  four  Pilsen  arc  lamps, 
giving  a  stated  luminosity  of  2,000  capdles  each.  These 
will  be  worked  from  the  station  in  Whetstone  Park  to 
which  we  have  already  referred. 


The  Pilsen-Joel  and  General  Electric  Light 
Company. — ^We  believe  that  the  statutory  meeting  of  to 
company  will  shortly  be  held,  and  it  will  be  interesting  to 
the  shareholders  to  know  what  progress  has  been  made 
since  its  formation.  We  were  under  the  impression  that 
the  system  of  lamps  and  machines  work^  bv  this  company 
would  give  it  a  leading  position  in  the  electric  b'ghting 
world,  and  we  still  hold  the  same  opinion,  but  for  reasons 
we  cannot  fathom  the  operations  of  the  Pilsen-Joel  Com- 
pany do  not  appear  to  be  so  energetic  as  promised  in  tbe 
beginning.  This,  however,  it  is  to  be  hoped  will  soon  be 
remedied,  if  the  directors  have  any  wish  to  meet  the  demands 
likely  to  be  put  upon  their  resources  during  the  forthcoming 
winter.  It  is  evident  that  the  working  arrangements  of 
this  company  are  not  yet  all  that  could  be  desired  ;  in  fact, 
it  is  but  too  apparent  that  there  is  considerable  room  for 
improvement.  We  would  strongly  urge  upon  the  directorsr 
in  their  own  interests  and  in  those  of  their  shareholders,  to 
give  the  subject  their  earnest  and  prompt  attention.  With 
their  good  system  and  business  management  tbe  Pils^' 
Joel  Company  should  be  second  to  none.  Commercial 
abih'ty  solely  has  made  one  prominent  company  theenonnoa& 
success  it  is. 


New  Method  op  Insviatino  Electric  Wibes.— M.  H. 
Geoffroy  has  just  presented  to  the  Academy  of  Sciences  a 
process  of  insulating  conducting  wires,  with  the  object  of 
preventing  all  chances  of  fire,  even  when  the  wires  arc  in 
contact  with  combustible  materials.  This  process  consist* 
in  covering  the  conducting  wires  with  a  coil  of  asbestosjfite* 
and  then  placing  them  in  a  leaden  tube  as  is  generallyjlsse; 
the  wire  can  be  entirely  volatilised  without  the  8par|t^ 
mnnicating  with  the  outer  coverings,  the  l€«d  not  j 
any  signs  of  fusion.  With  a  powerfiil  current  the[ 
sation  of  the  wire  lasts  the  tenth  part  of  a  sec^ 
copper  being  once  burned  the  current  is  natur 
rupted.     B^des,  the  electrical  insulation  is  satis 
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Transmission  of  Electbicity  fob  Lighting  Pubposes. 
— At  the  meeting  of  the  Metropolitaa  (Brush)  Electric  Light 
Company,  a  fall  report  of  which  appeared  in  the  Electrical 
Eevjew  of  last  week,  Mr.  Hammond  said,  in  the  course  of 
fcis  remarks,  that  the  Charing  Cross  Railway  Station  was 
lighted  from  the  Brush  Company's  station  at  Lambeth,  a 
ihing  which  was  only  possible  with  the  Brush  system,  Mr. 
Hammond  had  evidently  overlooked  the  lighting  of  Victoria 
<  underground)  Station  by  the  Jablochkoff  Company  from 
Xheir  station  on  the  Thames  Embankment.  He  should  also 
l)e  aware  that  it  is  quite  possible  for  the  British  Electric 
Light  Company,  Messrs.  Siemens  Brothers,  the  Pilsen- 
Joel,  <&c..  Company,  and  others  to  extend  their  systems  to 
iong  distances  from  a  central  station  if  they  choose  to  con- 
struct their  machines  so  as  to  give  a  dangerously  high  electro- 
motive force.  At  the  same  meeting  Mr.  Wm.  Ladd  spoke 
tn  much  the  same  strain  as  Mr.  Hammond,  and  if  his  remarks 
could  be  looked  upon  as  true,  then  the  Brush  machine  is 
superior  in  every  way  to  others. 


TriE  Electric  Lighting  Bill.— The  Board  of  Trade 
notify  that  the  rules  with  respect  to  applications  for  licenses 
tinder  the  Electric  Lighting  Act  of  1882  may  be  obtained 
from  P.  S.  King,  King  Street,  Westminster ;  Knight  and 
CJo.,  90,  Fleet  Street,  B.C. ;  Shaw  and  Sons,  Fetter  Lane, 
E.C. ;  Hadden,  Best  and  Co.,  227,  Strand,  W.C.  ;  A.  and  C. 
Black,  Edinburgh  ;  and  A.  Thom  and  Co.,  Dublin. 


The  Lighting  of  the  Manchester  Royal  Exchange 
BY  THE  British  Electric  Light  Company,  Limited. 
<Extract  from  the  Manchester  Courier ^  Tuesday,  August  22nd, 
1882). — **  It  will  be  remembered  that  a  short  time  ago  the 
<li  rectors  of  the  Manchester  Boyal  Exchange  decided  to  test 
Che  capability  of  the  electric  light  in  the  illumination  of  the 
building,  and  last  evening  an  experiment  was  made  in  the 
lighting  by  electricity  of  the  interior  of  the  structure  with 
cnost  satisfactory  results.  At  the  same  time  two  lamps  were 
fcrought  into  operation  on  each  side  of  the  portico  in  Cross 
^Street,  the  eflfect  being  that  thev  completely  eclipsed  what 
had  been  up  to  then  considered  the  brilliant  light  of  the 
recently  introduced  patent  gas  lamps  in  the  adjominsr  part 
of  Market  Street."  J         s  r- 
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Spread  of  Electric  Lighting.— At  the  last  meeting  of 
the  Fulham  District  Board  of  Works  the  seal  of  the  board 
vas  affixed  to  an  agreement  with  the  West  Middlesex  Electric 
L'ght  Company  empowering  the  company  to  lay  wires  en- 
closed in  pipes  under  the  footways  throughout  the  parishes 
of  Fulham  and  Hammersmith.  The  distance  of  the  roads 
in  the  district  is  811  mile?,  and  the  number  of  houses  29,000. 
It  is  proposed  to  erect  at  suitable  points  central  stations  upon 
a  large  scale  within  the  two  parishes  for  the  purpose  of 
generating  the  electricity.  For  street  lighting  Brockie's 
urc  lamps  will,  at  present,  be  fixed,  and  for  shops  and  private 
houses  the  British  incandescent  lamp.  The  light  is  already 
being  extensively  sought  after  by  many  of  the  largest  trades- 
men in  the  district,  who  ard  desirous  of  using  it.  The  Brush 
Midlind  Electric  Light  Company  (Limited)  have  entered 
into  a  contract  for  the  lighting  of  the  town  of  Cleethorpe 
for  the  next  three  years.  The  Severn  Tunnel  Works,  Mon- 
mouthshire,  are  also  being  lighted  on  the  Brush  system,  and 
preparations  are  being  made  for  extensive  lighting  at  Bristol, 
XewT>ort,  and  Cardiff  during  the  coming  winter.  At  St. 
Martiu's-le-6rand  the  Edison  incandescent  system  has  been 
fitted  up  in  the  newsroom.  The  current  is  sent  from  the 
company's  central  station  on  Holborn  Viaduct,  a  distance  of 
*bout  halfa-mile.  At  Southampton  the  theatre  of  the 
Hartley  Institution  is  being  illummated  by  this  company's 
^stem  during  the  meetings  of  the  British  Association.  At 
the  forthcoming  North  East  Coast  Exhibition  at  Newcastle, 
the  Giilcher,  Hammond,  and  Piken-Joel  Companies  are 
to  display  their  respective  systems.  In  Scotland  there  is 
al«)  evidence  of  advance.  In  a  recent  issue  we  said  the 
North  British  Company  had  decided  to  extend  the  electric 
light  at  their  Waverley  Station,  Edinburgh.  We  learn  that 
the  number  of  la-nps  is  to  be  increased  from  sixteen  to 
thirty-two  and  that  the  cost  to  the  company  shall  not  exceed 
what  they  have  hitherto  paid  for  gas  ;  which,  it  may  bo 
added,  was  manufactured  by  themselves.  Each  lamp  is  of 
^  2,000  candle-powe%  and  its  cost  is  put  down  at  2|d.  per 


hour.  In  addition  to  this  undertaking,  the  Scottish  Brush 
Electric  Light  and  Power  Company  are  making  arrange- 
ments for  the  lighting  of  Portobello  station  and  goods  loading 
dep6t  (one  of  the  busiest  stations  on  the  North  British 
system)  by  electricity  at  gas  rates.  A  number  of  other 
stations  are  mentioned,  among  them  Dundee,  Arbroath,  and 
Inverness.  Private  firms  throughout  the  country  are  making 
inquiries  and  inviting  tenders. 

In  New  York  wires  have  been  laid  down  in  the  streets  by 
the  Edison  Company  and  everything  is  on  the  eve  of  com- 
pletion, so  that  by  tha  first  week  in  September  a  very  con- 
siderable portion  may  be  wholly  lighted  up  by  electricity. 

Patents  for  Incandescent  Electric  Lamps.— We  have 
received  information  that  the  British  Electric  Light 
Company  have  recognised  the  fact  of  their  infringement  of 
the  Edison  patents  for  electric  lighting  by  paying  a  sub- 
stautial  sum  as  royalty  to  the  Edison  Electric  Light 
Company,  Limited.  We  are  advised  that  this  infringement 
refers  only  to  a  feature  in  the  construction  of  the  lamp. 

The  Government  and  the  Telephone  Comfanibs. — 
We  extract  from  the  Times  the  following  letter,  in  reply  to 
one  signed  "  Electrician,"  part  of  which  we  publishea  last 
week : — 

Sib, — ^Your  oorrespondent "  Electrician  "  states  the  case  of  the  Tele- 
phone Companies*  so-called  '*  free  competition  "  well,  so  far  as  he 
goes.  But  in  jour  article  in  the  Timet  of  to-day  jou  speak  of 
*'  enforcing,  in  the  interests  of  the  Grown  and  the  puhUc,  only  such 
conditions  as  are  necessary  to  protect  the  revenue  and  to  insure  to 
the  Post  Office  the  means  of  competing  freely  on  its  own  account/' 

Note  the  words,  **  only  such  conditions.' '  One  of  the  conditions  is 
that  the  companies  to  whom  Ucenses  are  granted  shaU  supply  the 
same  class  of  instrument  used  on  their  lines  for  use  hy  the  Post  Office 
in  the  same  district  for  which  the  Ucence  is  granted.  The  price  of 
these  telephones  to  be  fixed  by  arbitration. 

The  only  companies  to  a  certain  extent  exempt  from  thia  obligation 
to  supply  telephones  are  the  United  and  the  National. 

Another  condition  is  that  the  telephone  companies,  before  erecting 
any  Une,  shaU  supply  to  the  engineer  of  the  Post  Office  a  plan  showing 
how  that  line  will  run  ;  and  if  the  engineer  thinks  that  it  wiU  inter- 
fere either  with  the  existing  Post  Office  wires  or  with  anv  route 
they  intend  to  lay  out  in  future,  the  consent  is  refused,  after  the 
telephone  company  has  had  aU  the  trouble  and  expense  of  obtaining 
w^-leayes,  &c. 

In  addition  to  the  royalty  of  £2  per  subscriber,  the  Post  Office 
charges  private  companies  a  royalty  of  about  £1  a  mile  per  subscriber 
for  communication  between  one  centre  and  another;  and  before 
granting  permission  to  make  the  connection  makes  the  telephone 
company  gfurantee  a  minimum  of  eight  subscribers.  Thus,  between 
Leeds  and  Bradford,  a  distance  of  only  nine  or  ten  miles,  the  Tele- 
phone Company  is  charged  £10  per  subscriber. 

Is  this  fair  competition  f  the  Post  Office  paying  no  royalties  on 
instruments  and  no  tax  to  Government. 

FaithfuUy  yours, 

FAIR  PLAY. 

London,  Augmt  llth, 

Thb  Oteanto-Corfu  Cable. — On  Wednesday,  the  16th 
instant,  Mr.  W.  A.  Killingbeck,  the  electrician  to  Henley's 
Telegraph  Works  Company,  returned  to  England  after  effect- 
ing the  repairs  of  the  above  cable.  He  left  this  country  on  the 
lOth  of  July,  and  commenced  operations  about  a  week 
afterwards.  The  fault  was  found  about  1\  knots  irom 
the  Otranto  end  of  the  cable,  and  the  repairs  were  com- 
pleted in  three  days.  We  understand  that  the  cable,  which 
was  manufactured  by  Messrs.  Glass  and  Elliott  is,  for  a  sub- 
mersion of  over  20  years,  in  excellent  condition.  It  will 
be  remembered  that  we  noticed  the  departure  of  the 
s.<^  Caroline  on  this  expedition,  in  our  issue  of  July  8th. 
We  hear  that  the  same  telegraph  ship  is  now  chartered  by 
the  Eastern  Telegraph  Company  for  their  cable  operations 
in  the  Mediterranean. 


Undebgroukd  Cable  between  Paris  and  Marseilles. 
— We  read  that  cast  iron  pipes  are  now  being  made  to  receive 
the  underground  telegraph  cable  which  in  a  few  months  will 

Eut  Paris  in  direct  communication  with  Marseilles.  One 
nndred  and  fifty  navvies  are  engaged  in  this  work,  which 
is  being  prosecuted  from  both  ends  along  the  right  bank  of 
the  Rhone,  and  following  the  main  roads.  The  work  is 
pushed  forward  with  vigour,  and  it  is  proposed  eventually 
to  connect  this  cable,  which  will  traverse  France  from  north 
to  south,  with  the  cables  of  the  Mediterranean  and  Atlantic. 


Central  and  South  American  Telegraphic  0^- 
PANY. — ^We  note  the  following  in  the  Panama  Sta' 
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Herald,  dated  Jolj  18kh  :  **  A  cablegram  received  in  this 
city  aanoonces  the  death  at  Ponta  Elena,  Ecuador,  of  Mr. 
MacLaehlan,  an  operator  of  the  Central  and  Sonth  American 
Cable  Company,  who  leffc  for  that  point  per  Casma,  on 
ber  last  trip  sotith.  The  deceased  gentleman  had  formerly 
been  in  the  Atlantic  cable  service,  and  only  arrived  here  per 
Bolivia,  on  the  27th  of  last  month.  It  appears  that  in 
riding  from  the  port,  Mr.  MacLachlan  fell  from  his  horse 
and  fractured  his  skull,  djing  from  the  efibcts  late  on 
the  6th  inst.  Prior  to  his  dcparfuire  fvom  Panama,  he  had 
mentioned  the  fear  he  felt  at  having  to^  ride  some  distance, 
never  having  mounted  a  horse  before  in  his  life,  and  his 
melancholy  death  affords  another  proof  that  sometimes  the 
shadow  may  unwittingly  be  felt  of  a  coming  event.  There 
is  no  operator  for  the  telegraph  company  at  Pnnta  Elena, 
and  the  office  will  consequently  have  to  remain  in  the  con- 
tractor's hands,  even  should  the  cables  be  turned  over 
to  the  company. 

Ikdia-Bubber  Peoduction  in  Brazil. — A  pamphlet, 
lately  issued  in  Bio  de  Janeiro  by  Senhor  Pimenta  Bueno, 
calls  attention  to  the  great  importance  of  this  product,  and 
the  influence  it  has  had  on  the  commerce  of  Para,  the  value 
of  whose  imports  and  exports  has  risen  from  26,332,580 
mils  during  the  years  1849-1854,  to,  in  1874-1879, 
108,702,684  mils,  or  fully  four  times*  as  much  during  the 
last  five  years,  while  the  revenue  of  the  city  has  increased 
during  the  same  period  fi^^m  4,368,527»650  reis  to 
17,825,895,567  reis,  having  during  the  five  years  pre- 
viously, say,  from  1869  to  1874,  reached  the  large  sum  of 
21^245,591,032  reis.  To  show  the  proportionate  value  of 
india-rubber,  as  compared  with  other  exports,  the  return 
for  1879-1880  apportions  them  as  follows  : — 


India-rubber 
Castanha  nuta 
Cacao 


12»242,600  mils 
1,473,800    „ 
1,032,500    „ 

14,748,800    „ 


On  the  other  hand,  the  total  exports  from  the  two  pro- 
vinces of  Para  and  Amazonas  during  the  same  period  was 
15,497,600  mils,  a  striking  proof  of  the  position  held 
by  india-rubber.  It  is  further  stated,  that  'Hhe  provinces 
of  Para  and  the  Amazonas  import  sugar,  coffee,  Indian 
com,  beans,  and  even  mandioca  nour."  Again,  the  writer 
of  the  pamphlet  states  that  india-rubber  occupies  the  third 
place  in  the  exports  of  the  empire  after  coffee  and  sugar, 
and  yet  how  few  of  our  readers  are  probably  aware  of  this 
fact.  Para  occupying  the  extreme  northern  limits  of  the 
empire,  with  its  vast  river,  the  Amazon,  flowing  past. 

The  writer  shows  how,  owing  to  the  destructive  manner 
in  which  the  india-rubber  trees  are  cut  down,  this  valuable 
branch  of  industry  is  threatened  with  serious  diminution,  if 
not  almost  extinction,  and  urges  that  means  ought  to  be 
taken  to  regulate  the  cultivation  and  supply  of  this  valuable 
article,  a  conclusion  in  which  most  people  must  agree  who 
feel  an  interest  in  Brazil,  as  well  as  the  great  river  whidi 
gives  access  from  Para  to  the  Andes,  and  whose  banios  are 
covered  with  primeval  forests,  many  as  yet  ahnost  untrodden 
by  the  foot  of  man. 

A  great  increase  in  the  value  of  the  article  is  exhibited, 
that    current  being  8,100  reis  per  kilogramme  for  fine 

rlitv,  whereas  in  the  year  1825  it  was  only  worth  300  reis 
kilogramme.  It  may  also  be  noticed  that  india-rubber 
contributes  25  per  cent  of  its  value  to  the  general  and 
municipal  taxes  of  Para. 


Magnetio  Units. — ^We  are  promised  shortly  an  article 
on  magnatic  unita  by  Professor  Silvanus  Thompson,  includ- 
ing an  account  of  a  magnetic  measuring  instrument  which 
he  has  lately -^devised.  This  instrument  is,  we  believe, 
almost  identical  with  that  described  in  our  columns  on 
12ih  August,  by  Mr.  F.  J.  Smith.  It  is,  however,  only 
fair  to  Professor  Thompson  to  state  that  he  mentioned  the 
existence  of  his  instminent  to  us  before  the  appearance  of 
Mr.  Smith's  description. 


PaasoNAL.— Lieut.-Colonel  0.  E.  Webber,  R.B.,  the 
President  of  the  Society  of  Telegraph  Engineers  and  of 
Electricians,  has  been  suddenly  called  to  Egypt,  having 
been  appointed  A.  Q.  M.  General  on  the  staff  of  Sir  Garnet 


Wolseley.  We  believe  the  Lieut-Colonel  left  England  on 
the  18th  instant.  Sir  Gam^  fass  ahready  bad  the  advantage 
of  Lieut.-Golouel  Webbet^s  assistance  during  tlie  Sonth 
African  campaign  of  1879. 

We  trust  that  before  the  meetings  of  the  Society  of 
Telegraph  Engineers  and  of  Electricians  commence  again, 
the  Egyptian  affair  will  be  settled  and  the  president  onoe 
more  amongst  us,  completing  the  term  of  office  which  he 
has  up  to  the  present  so  worthily  and  energetically  filled. 
Lieut.-Colonel  Webber  may  rest  assured  that  his  career  in 
Egypt  will  be  eagerly  watched  by  many  outside  military 
circles. 

Burglars  and  ELBCTBicrrY.— Mr.  W.  H.  Akester, 
F.8.A.,  electrician  to  the  'Universal  Electric  Company, 
Glasgow,  has  been  mucb  anni^ed  for  some  months  past  by 
midnight  burglars  attempting  to  break  into  his  residence 
at  BaJvaird,  Kutherglen,  near  Glasgow.  He  has  therefore 
been  under  the  necessity  of  devising  a  plan  of  adapting 
electric  bells  so  as  to  warn  him  of  the  approach  of  burglars, 
and  it  has  proved  at  once  effective  and  inexpensive.  Late 
on  WedncMsaay  night  last  week,  after  the  family  had  gope  to 
bed,  a  couple  of  burglars  opened  the  gate,  which  immediately 
caused  the. bell  in  Mr.  Akester*s  bed-room  to  ring.  From  the 
indicator  he  knew  that  they  were  just  entering  by  the  gate. 
Mr.  Akester  immediately  got  out  of  bed  and  dressed  in  haste, 
by  which  time  the  bell  rang  again,  the  indicator  showing 
that  the  thieves  were  at  the  front  bed-room  window,  on  the 
ground-floor.  Thinking  that  the  servant  had  not  retired 
for  the  night,  and  knowing  that  the  bell  is  sometimes 
inadvertently  rung  when  closinjg  the  shutters  of  the  window 
he  called  over  the  stair  to  see  whether  such  was  the  caK. 
No  response  was  made  and  he  proceeded  to  the  point 
indicated.  The  burglars,  who  by  this  time  had  obtained 
access  to  the  bed-room  by  the  window,  must  have  heard  his 
voice,  for,  without  taking  any  booty,  they  immediately 
cleai^  the  window,  took  to  their  heels  and  decamped.  Mr. 
Akester  has  had  no  further  annoyance  from  them  since.  It 
is  obvions  that  the  application  of  electricity  in  the  direction 
indicated  above  may  be  greatly  extended. 

A  New  1'heory.— Those  who  attended  at  the  City  Hall, 
Glasgow,  on  the  afternoon  of  Sunday  last,  heard  a  new 
theory  propounded  by  Dr.  Hately  Waddell  on  the  relation- 
ship of  electrical  science  to  his  Satanic  Majestv.  Choosing 
for  his  text  the  words,  " And  I  saw  an  angel  comedown 
from  heaven  having  the  key  of  the  bottomless  pit  and  a 
great  chain  in  his  hand,  and  he  laid  hold  of  the  dragon  and 
bound  him  a  thousand  years  and  cast  him  into  the  bottom- 
less pit,"  Dr.  Wadd^U  explained  that  the  terms  dragon 
and  aevil  were  figurative  e}q)ressions  for  falsehood,  ungodli- 
ness, &c.,  and  proceeded  to  ask  if  our  successors  on  this 
mundane  sphere  were  in  the  future  to  be  continually  los- 
ing up  to  the  clouds  for  the  angel  spoken  of  in  the  text  to 
come  down  and  bind  the  devil  for  a  thousand  years.  If 
ever  angel.  Dr.  Waddell  said,  came  down  from  heaven  to 
earth  for  a  work  like  this  it  was  the  angel  of  electrical 
science.  It  came  direct  from  heaven.  If  such  an  angd 
brought  a  chain  in  his  hand  it  was  the  telegnq>h  wire  and 
the  submarine  cable,  coiled  up  and  carried  on  his  arm.  If 
ever  such  an  angel  had  such  a  key  as  spoken  of  in  the  tex^, 
it  was  the  submarine  telegraph.  Although  a  thousand 
years  had  not  yet  been  accomplished,  thev  had  begun,  for 
of  aU  agencies  which  human  ingenuity,  human  industry, 
and  courage  ever  carried  out,  or  will  ever  carry  out,  this 
ve^  agency  of  electric  communication  ftom  door  to  door 
and  from  one  end  of  the  earth  to  the  other,  across  desert^ 
over  mountains,  and  under  rivers,  and  deep  oceans  like  the 
Atlantic  and  the  Pacific,  was  the  most  wonderfiil.  It  wa» 
unquestionably  a  revelation  from  heaven.  This  was  the 
moae  of  comtnimication  by  which  the  devil  himself  was  to 
be  circumvented,  surrounded,  bound,  and  imprisoned,  bo 
that  he  dare  not  at  the  peril  of  his  existence  utter  a  lie  in 
the  hearing  of  mankind.  If  there  was  any  place  deq)er 
than  the  bottom  of  the  Atlantic  in  this  terrestrial  gl<*®J^ 
would  soon  be  found ;  and  the  devil,  the  father  of  fabehoodt 
fraud,  and  imposition,  would  be  sent  headlong  into  penij- 
tion.  Just  in  proportion  as  electricity  circled  the  earta 
just  in  that  proportion  would  the  devil  b3  defeated ! 

[If  any  incentive  to  work  were  required  in  the  present 
state  of  electrical  knowledge  here  is  the  golden  opportonit;. 
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There  is  something  pleasant  in  the  thoughts  that  electrical 
men  have  contributed  in  no  small  way  to  their  own  salva- 
tion without  having  been  conscious  of  the  fact  until  brought 
home  to  them  by  Dr.  Waddell,  '•  which  is  tidings  of  comfort 
ondjoyy]  

Electrical  Phbnomcxa  in  thb  Alps,  Ac. — ^Mr. 
A.  S.  M.  Bnttemer,  in  a  letter  addressed  to  the  Tim&s^  and 
dated  Lausanne,  July  26,  gives  the  following  description  of 
some  electrical  phenomena  observed  by  him  during  a 
thunderstorm  which  took  place  on  the  Matterhorn  :^**  The 
morning  had  been  fine  and  warm,  but  about  noon  snow  fell. 
On  the  top  the  sun  came  out,  and  the  view  on  the  Italian 
aide  was  perfectly  clear.  About  five  minutes  after  com- 
mencing the  descent  the  sky  suddenly  became  dark,  and 
snow  fell  in  such  density  that,  as  one  of  our  party  described 
it,  you  could  grasp  a  handful  from  the  atmosphere.  A  peal 
of  thunder  maiie  our  guides  hurry  on.  Directly  afterwards 
we  heard  a  sharp  cracK  resembling  the  report  of  a  rifle,  and 
each  of  as  felt  a  slight  shock  in  the  head.  A  petfl  of  thunder 
followed  instantly.  The  guide,  who  was  carrying  an  ice 
axe,  threw  at  away  in  alarm.  A  second  and  much  louder 
crack  followed  in  about  a  minute,  and  we  all  experienced  a 
powerful  shock.  The  guides  felt  it  in  the  head,  and  one  of 
them  complained  of  a  severe  headache  for  the  rest  of  the 
day.  Mj  wife  described  it  as  passing  through  the  body.  I 
felt  it  entirely  in  the  knees,  which  seemed  as  if  momentarily 
didocated.  Thunder  followed  immediately  as  before. 
After  this  there  were  a  few  distant  peals  of  thunder,  and  • 
in  an  hour  the  snow  ceased  and  the  sun  came  out.'* 

A  number  of  years  ago  M.  Foumets,  in  an  interesting 
communication  brought  before  the  members  of  the  French 
Academy,  showed  that  on  the  Alpine  and  Jura  mountain 
chains  exist  points  which  are  remarkable  for  electrical 
phenomena.  The  following  are  some  of  the  effects  related 
in  the  paper : — 

Spontaneous  Illitminaiionjtf  the  Bocks  on  Mont  Blanc,  — 
During  the  night  of  the"  Ilth  of  August,  1854,  Mr. 
Blackwell  was  stationed  in  the  Grand  Mulets,  when  the 
guide,  M.  Couttet,  went  out  of  the  little  hut  about  eleven 
o'clock,  and  perceived  that  the  edges  of  all  the  rocks  around 
appeared  as  if  on  fire.  He  mentioned  the  fact  to  his  com- 
panions without  delay,  and  they  all  witnessed  the  pheno- 
menon in  question.  A  storm  raged  at  the  time,  and  under 
k&  electrical  influence  all  the  edges  of  the  mountains 
appeared  illuminated.  Moreover,  the  clothes  of  the  guides 
became  literally  covered  with  electric  sparks,  and  when  they 
raised  their  arms  into  the  air  their  fingers  became  phosphor- 
escent. At  the  same  time  (eleven  o'clock  at  night)  heavy 
rain  fell  at  Lyons,  with  some  thunder  in  the  south-west,  and 
the  whole  day  previously  the  weather  had  been  very  stormy. 
The  same  gnide,  M.  Gouttet,  of  Chamounix,  when  he 
uscended  Mont  Blanc  on  the  25th  of  August,  1841,  in  com- 
pany with  M.  Chenal,,was  overtaken  by  a  storm  which  was 
<?xtremely  dangerous  to  them,  for  they  were  completely  sur- 
rounded by  the  lij^htning.  All  the  rocks  and  stones  about 
the  spot  emitted  numerous  electric  sparks,  whilst  the 
summit  of  Mont  Blanc  and  the  sky  above  were  perfectly 
serene. 

Electricity  on  the  Breven, — The  curious  phenomena  wit- 
nessed by  De  Saussure,  Jalabert,  and  Pictet  on  the  Breven 
(altitude  2,520  metres)  in  1767  is  thus  related :—"  The 
>veather  was  very  stormy.  The  travellers  had  only  to 
extend  their  fingers  or  to  raise  their  hands  in  order  to  feel 
a  peculiar  pricking  irritation  at  their  extremities.  Pictet 
was  the  first  to  remark  this,  but  the  phenomena  became  in 
a  short  time  much  more  intense,  and  was  accompanied  by  a 
kind  of  hissing  or  buzzing  noise.  Jalabert,  whose  hat  was 
olnamented  with  gold  braid,  according  to  the  fa&hion  of  the 
period,  heard  a  fearful  buzzing  noise  around  his  head. 
8ome  electric  sparks  were  obtained  when  the  others 
i»pproached  their  hands  to  the  gold  button  on  M.  Jalabert's 
hat,  or  to  the  iron  tip  of  his  walking  stick.  The  storm 
becoming  tqjj  violent,  the  thi*ee  travellers  found  it  neces- 
sary to  descend  some  thirty  yards  lower  down  on  the  moun- 
tain side,  when  they  no  longer  felt  these  electrical  effects. 

Electric  Snow  on  the  Jtinjifrau, — On  the  10th  July,  1863, 
Mr.  Watson  and  several  companions  visited  the  Col  de  la 
Jnngftrau.  The  morning  had  been  very  fine,  but  on  ap- 
proaching the  Col  they  perceived  that  heavy  clouds  had 
ofrllected  there,  and  as  soon  as  they  reached  it  the  whole 


party  was  plunged  in  a  strong  gust  of  wind,  accompanied 
with  hail.  Forced  to  return  they  mistook  the  road,  and 
wandered  for  some  time  in  the  Latoch-Sittel.  At  this 
moment  a  formidable  peal  of  thunder  burst  forth,  and  soon 
afterwards  Mr.  Watson  heard  a  kind  of  hissing  noise  emanate 
from  his  stick.  It  was  like  the  noise  of  a  kettle  boiling  on 
the  fire.  The  sticks  and  axes  carried  by  the  others  pre- 
sented the  same  phenomena.  One  of  the  guides  took  off 
his  hat,  exclaiming  that  his  head  was  barning ;  and,  in 
fact,  his  hair  stoi^'on  end,  like  that  of  Mr.  Watson's. 
The  snow  during  this  time  emitted  a  sound  similar  to  what 
might  have  been  produced  by  a  rapid  shower  of  hailstones. 
No  phosphorescent  phenomena  were  observed,  but  it  is  highly 
probable  that  lights  would  have  been  seen  if  this  had 
occurred  at  night.  Many  of  the  excursionists  received 
electric  shocks  more  or  less  intense.  At  about  half-past 
twelve  o'clock  the  clouds  passed  away  and  the  above  effects 
disappeared,  after  having  lasted  some  five-and-twenty 
minutes. 

Electricity  on  the  Piz  Surley.— On  the  22nd  June,  1865, 
M.  A.  de  Saussure  ascended  the  Piz  Surley,  starting  from 
Saint  Moritz  in  the  Orisons.  The  Piz  Surley  is  a  granite 
mountain  some  2,800  metres  high.  About  one  o'clock  in 
the  day  small  hailstones  fell  abundantly,  and  a  kind  of  sleet 
covered  the  rocky  needles  and  the  snow-capped  peaks  around. 
The  cold  increased  as  our  observer  arrived  at  the  summit  of 
the  Piz  Surley  about  half-past  one  o'clock.  The  sleet  and 
hail  becoming  more  abundant,  it  was  determined  to  make  a 
halt,  and  to  lunch  under  a  pyramid  of  dry  stones  which 
crowns  the  peak.  Besting  his  stick  against  this  rough  con- 
struction, Saussure  felt  a  sharp  pain  in  his  lefc  shoulder  ;  it 
was  like  a  pin  penetrating  slowly  into  his  flesh.  Thinking 
that  a  pin  had  found  its  way  into  his  cloak,  he  to  )k  it  off, 
but  the  pain  only  increased,  and  spread  firom  one  shoulder 
to  the  other.  He  then  took  off  hw  coat,  and  whilst  doing 
so,  discovered  the  electrical  nature  of  the  phenomenon  by 
the  peculiar  buzzing  noise  which  issued  from  his  stick.  A 
little  time  afterwards  he  saw  electric  radiations  emanate 
from  his  fingers  when  he  raised  his  hands  in  the  air.  His 
companions  noticed  the  same  curious  effects.  A  thunder- 
clap towards  the  west  warned  them  that  it  was  time  to  leave 
the  summit,  and  they  descended  some  hundred  yards  down 
the  mountain.  These  various  effects  diminished  as  the 
travellers  descended,  and  they  stopped  when  their  sticks 
ceased  making  any  noise.  The  same  day  a  violent  storm 
broke  over  the  Bernese  Alps,  and  a  youn^  English  lady  on 
her  wedding  tour  in  these  mountains  was  killed  by  li^tning. 

Field  Lightning  in  the  Jura. — Sometunes  certain  pasture 
grounds  in  the  Jura  district  are  seen  literally  covered  by 
flashes  of  lightning,  hence  the  phenomenon  has  been 
denominated  field  lightning.  On  the  25th  August,  18G5, 
between  nine  o'clock  and  mid-day  two  successive  storms 
were  noticed  by  M.  Quiquerez,  at  Porentray,  near  Courtavon, 
at  the  foot  of  the  Jura.  At  three  o'clock  in  the  afternoon 
a  third  storm  arose,  and  the  clouds  were  observed  to  be 
very  low.  Electrical  effects  manifested  themselves  with 
fearful  intensity  on  the  entire  surface  of  the  fields.  The 
electric  flashes  succeeded  each  •ther  with  extreme  rapidity, 
and  formed  long  luminous  tracts  along  the  pasture  land, 
instead  of  through  the  air.  The  general  noise  was  such  as 
to  prevent  isolated  explosions  or  decrepitations  being  heard. 
No  rain  fell ;  but  the  observers  of  this  strange  phenomenon 
were  almost  in  the  cloud  itself,  and  the  ground  wa^  very  wet 
by  the  rain  which  had  fallen  in  the  morning.  The  same 
day,  some  three  or  four  leagues  to  the  east  of  Morimont, 
along  the  same  chain  of  mountains,  but  a  few  minutes  later, 
fearful  lightning  played  along  the  surface  of  the  fields  and 
pasture  grounds,  as  if  the  herbage  had  been  on  fire.  These 
storms  spread  as  far  as  Lyons.  Phenomena  similar  to  what 
has  just  been  narrated  arc  occasionally  observed  at  the 
surface  of  lakes  and  ponds.  Arago  tells  that  a  farmer  of 
Parthenay,  in  Vendue,  saw  a  vivid  flame  spread  over  a  pond 
during  a  storm  which  occurred  in  the  night  of  the  4th 
September,  1767,  and  the  next  day  all  the  fish  in  the  pond 
were  found  dead  upon  the  surface  of  the  water.  Something 
very  similar  happened  on  the  2nd  August,  1850,  at  eight  or 
nine  in  the  evening  on  the  Lac  de  Moret,  and  moi*e  recently 
on  the  Lac  de  Bienne. 

Thb  Post  Office  and  thb  Telephones. — ^With  respp-' 
to   the  letter  of  "Pairplay"  which  wo   publish    in 
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*  Notes,*'  and  referring  to  that  portion  of  bis  letter  concern- 
ing the  charge  of  £10  per  subscriber  between  Leeds  and 
Bradford,  we  may  remind  our  readers  that  the  Post  Office 
Private  wire  rentals  for  the  provinces — are,  for  the  wire  over 
house,  or  underground  £7,  and  for  roads  £5,  per  mile  per 
annum.  If  a  double  wire  is  rented  the  charge  per  mile  i^ 
£18  lOs.  Hence  if  a  single  wire  is  used  between  Leeds  and 
Bradford  the  charge  will  be  £70,  if  a  double  wire  £135. 
Notwithstanding  the  "  conditions  "  by  "  Fairplay,"  there  is 
evidence  from  all  parts  that  the  development  of  the  tele- 
phone has  received  a  great  impulse  from  the  Postmaster- 
Generars  statement  that  there  should  be  fair  competition. 


NEW  COMPANY  REGISTERED. 

Medical  Constant  Ccjruent  ELECTaic  Company 
(Limited).— Capital,  £100,000,  in  £1  shares.  Objects  :  'J'o 
purchase  for  £48,000  in  fully  paid  shares  the  letter  patent. 
No.  8443  of  year  1882,  for  an  improved  medical  battery. 
Signatories  (with  1  share  each) :  ♦H.  Stanbrough,  Gipsy  Hill ; 
♦J.  Wild  Hukeberg,  M.R.C.S.,  Upper  Norwood  ;  ♦VViUiam 
Allison,  22,  Grosvenor  Mansions ;  *Major-General  C.  J. 
Richards,  Southsea  ;  *Major  A.  Campbell- Walker,  Walton- 
on- Thames  ;  C.  F.  Tombs,  88,  Lombard  Street ;  E.  Erskine 
Scott,  88,  Lombard  Street. 

Directing  qualification,  £250,  in  shares.  Remuneration, 
£150  per  annnum  to  each  director,  with  an  additional  £150 
to  the  chairman.  Registered  17th  instant  by  W.  T.  Manning, 
2,  Westminster  Chambers,  Victoria  Street. 

^  Signatories  denoted  bj  an  asterisk  are  directors. 


NEW  PATENTS— 1882. 


E.  Des- 


andW 
39U. 

sime." 
3946. 


3869.     **  An  improved  dynamo-electric  motor  engine.' 
F06s^.    Dated  August  14. 

3881.  **  Electric  lamps  and  conductors  therefor."  F.  R.  Welles. 
(Communicated  by  C.  £.  Scribner  and  W.  K.  Patterson.)  Dated 
August  15.     {Complete,) 

3882.  **  Telephone  apparatus  (switches)."  F.  R.  Welles. 
(Communicated  by  C.  E.  Scribner  and  W.  R.  Patterson.)  Dated 
August  15.      {Complete.) 

3393.  "Secondary  or  storage  batteries."  H.  J.  Hi.DDi.x. 
(Communicated  by  H.  Axon.)    Dated  August  15. 

3906.     '*  Electric  lamps  or  lighting  apparatus."     W.  R.  L\kb. 
(Communicated  by  P.  Tihon  and  E.  Regard.)    Dated  August  15. 
3912.     '*  Strengthening  and  checking  electric  currents."     P.  Adis 
I.  SncpsoN.     Dated  August  16. 

''Secondary  batteries,  and  methods    of    constructing  the 
N.  C.  CooKSON.     Dated  August  17. 

"Receiving  and  recording  telegraphic  signals."      B.   H. 
CHAsmsBOT.    Dated  Augfust  17. 

3949.  "Means  or  apparatus  employed  in  or  for  supplying  elec- 
tricity for  light,  power,  or  other  purposes."  T.  J.  Ha.ndfobd. 
(Communicated  by  T.  A.  Edison.)    Dated  August  17. 

3950.  "  Dynamo-eleotrio  machines,  or  elostrio  gjnoratora,  and 
apparatus  connected  therewith."  S.  Z.  de  Frrslajxti  and  A. 
fHOicpsoy.    Dated  August  17. 

3951.  "  Improvemsnts  in  water-motors,  and  in  utilising  the  force 
of  rivers  and  streams  for  the  purjfose  of  generating  electricity,  and 
in  the  means  employed  therefor."     S.  S.  Allin.     Dated  August  18. 

3955.  "  Incandeiioing  electric  lamp3j  and  means  connected  there- 
with." T.  J.  Handfobo.  (Commauicated  by  T.  A.  Elisja.) 
Dated  August  18. 

3961.  "Secondary  batteries."  T.  J.  H^ndfobd.  (Co-nmuni- 
cated  by  T.  A.  Edison.)    Dated  August  18. 

3961.  "  Improvemdntj  in  secondary  or  storage  batteries,  and 
apparatus  connected  therewith. "     H.  T.  Bennett.    Dated  August  1 8 . 

3971.  '^' Improvemonts  in  insulating  compositions  to  be  U'sod  in 
coating  or  covering  wires  and  appliances  employed  in  candujting 
electricity  for  telegraphic,  telephonic,  lighting,  and  other  purpojcd." 
C.  J.  AiIfobt  and  R.  Punshon.    Dated  Aug^t  19. 

3974.  "  Dynamo  electric  power  creating  machines."  J.  E.  T. 
Woods.    Dated  August  19. 

"  SdCDndary  batteries  and  electric  accuTnulators."    J.  E.  T. 
Dated  August  19. 

"Electric  lights."     T.  J.  IIa.nd702D.     (Conmiaicatel  by 
T.  A.  Edison.)    Dated  August  19. 

3980.  "  Improvements  in  the  insulation  of  wire?  ani  other  electric 
conductors  used  for  the  production  an  I  trari amission  of  electric 
currents."  J.  H.  Johnson.  (Communicated  by  I.  M.  Hirsch.) 
Dated  August  19. 

3982.  "Electric  signalling  apparatus."  R.  H.  Bbanoon.  (Com- 
municated by  H.  W.  Southwood.)     Dated  August  19.     (Complete.) 

niM^n  <«  Manufacture  of  incandescing  conductors  for  electric 
'  T.  J.  Handfobd.  (Communicated  by  T.  A.  Edison.) 
Lugust  19. 


3975. 

Woods. 

3976. 


3995.  "Underground  conductors  for  electrical  distributioxL** 
T.  J.  Handpoed.  (Communicated  by  T.  A.  Edison.)  Dated 
August  21. 

3996.  "Dynamo  and  magneto -electric  maohiaes  fop  regulating- 
the  generation  of  current  by  such  machines."    T.  J.  H.un)FOBv 
(Communicated  by  T.  A.  Edison.)    Dated  August  21. 

4003.  "  Improved  safety  devices  for  use  with  electric  apparatus  or 
conductors  designed  chiefly  for  preventing  or  diminishing  fire  riaks*'*^ 
8.  P.  THOiiPSON.     Dated  August  22. 

4005.  "Manufacture  anl  composition  of  non-conducting  tabe» 
for  electrical  and  other  useful  purposes.  J.  C.  Mabsh  and  R.  J.  Sxith. 
Dated  August  22. 

4025.  "  Working  gear  and  appliances  used  in  electriclighting.'*' 
K.  W.  Hedges.    Dated  August  22. 

4034.  "Generation,  storage,  distribution,  regpilation and  ntiliga- 
tion  of  electncity  and  apparatus  or  means  therefor."  J.  S.  Wn.- 
LU.MS.    Dated  August  22. 


ABSTRACTS  OF 
PUBLISHED    SPECIFICATIONS,  188U 


6477.  "  Electric  lamp."  W.  R.  Lake.  (A  communication  froni 
abroad  by  C.  F.  de  la  Roche,  of  Paris.)  Dated  December  14.  6d. 
Relates  to  improvements  in  electric  lamps  or  lighting  apparatus. 
According  to  tne  said  invention,  the  inventor  develops  the  voltaic  are 
in  the  interior  of  n  chamber  or  space  provided  in  a  block  of  any  kind 
of  refractory  material,  having  in  its  walls  or  sides,  openiogs  in  th« 
form  of  the  frustum  of  a  cone,  so  as  to  allow  the  light  produced  to 
emerge  in  determined  directions. 


1882. 

157.  "Apparatus  for  electric  lighting."  O.  Hawkbs.  Dated 
January  11.  8d.  Relates  to  the  construction  of  electric  lamps,  with 
a  view  to  simplify  the  mechanism,  shunts,  and  regulating  gear  in  con- 
nection therewith.  In  constructing  an  electric  lamp  according  to  thi» 
invention,  the  inventor  employs  mercmy  or  weights  for  the  purpose  of 
forcing  the  lower  or  negative  carbon  by  means  of  tubes  into  proper 
position  with  the  upper  or  positive  carbon,  and  he  regulates  the 
ascent  of  the  lower  carbon  by  the  varying  action  of  a  magnet  or  sole- 
noid, which  is  .placed  in  a  branch  circuit  in  the  lamp.  The  du^  of 
this  magnet  is  to  operate  on  a  movable  armature  or  keeper  combined 
with  a  clutch  or  jam  ring,  turning  on  two  centres,  together  with  a 
spring  descending  from  the  outer  one  of  two  screws  which  operate 
from  the  upper  one  of  two  metal  plates  in  the  negative  circuit. 
This  spring  in  the  first  instance  by  its  operation  prevents  the  ascent 
of  the  lower  or  metal  carbon,  but  gradually  yields  and  allows  it  to 
approadi  towards  the  positive  carbon,  staying  the  progress,  howerer, 
of  the  lower  carbon  at  a  proper  distance  to  form  the  arc  and  accord- 
ing to  the  strength  of  the  branch  magnet.  This  action  continues 
until  both  carbons  are  consumed  or  the  current  be  shunted  to  the 
next  pair. 

169.  "  Electro-motors  and  djmamo -electric  machines,  &e.*'  H. 
S.  Raison.  Dated  January  12.  8d.  According  to  this  invention 
the  inventor  has  endeavoured  to  make  the  inducing  electro-magnet 
and  the  armature  both  active  by  taking  the  form  of  two  balls  of  pre- 
ferably spherical  or  oval  form,  one  rotating  inside  the  other.  The 
outer  one  revolves  in  an  opposite  direction  to  the  inner  one,  but  there 
may  be  several,  that  is  to  say,  supposing  that  five  globular  electoo- 
magnets  of  this  form  were  employed,  three  maybe  connected  together 
and  revolve  in  one  direction,  and  the  remaining  two  intervening  ones, 
also  coupled,  revolving  in  the  opposite  direction.     The  annexed  figore 


represents  a  longitudinal  section  of  a  machine  constructed  in  accord- 
ance with  the  invention,  a  a  is  the  inner  core  of  cast  iron,  witH 
projections,  a»  a>,  forming  pole  pieces.  This  core  is  cast  in  two  Wt«. 
and  is  mounted  on  the  shaft,  r,  being  fixed  thereon  by  a  key,  «. 
and  steady  pins,  b:  m  is  a  fixed  brass  tube,  with  a  groove  cut 
therein  to  receive  the  wires,  w  w^  and  conduct  them  to  the  J9?"Jv* 
tator.  The  face,  y,  and.  collar,  p,  serve  as  a  goide  against  ▼'^*°^J 
outer  bearings  revolve.  The  core  of  the  outer  coil  is  preferably  bnUt 
up  of  segments,  «»  n^  which  may  be  wound  separately  before  &un^ 
in  position.  The  two  segments  which  form  the  bearings  are  prntt- 
ably  of  brass  or  other  non-magnetic  material.  A  number  of  opening 
are  left  which  admit  of  air  circulation  to  keep  the  machine  f^oUna 
to  lessen  the  heating  or  induction  currents,  or  the  core  may  be  owe 
of  some  non-conductor  such  as  ebonite.    The  commutator  is  shown  m 
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the  figure,  a  and  b  are  oomplete  brass  rings,  o  and  o^  are  half  ringfs, 
dTjr  are  the  brushes  pressing  on  the  rings,  the  ooorse  of  the  currents 
ii  shown  bj  the  arrows. 

178.  "  Signalling  upon  railwajs  by  means  of  electridty."  C.  B. 
SpAOWOLsm.  Dated  .January  12.  6a.  Has  for  its  object  improve- 
ments in  railway  signals  and  signalling,  and  is  also  particularly  suit- 
able for  woildng  junctions  and  large  station  yards,  where  main  lines 
are  intersected  by  crossings,  and  shunting  operations  are  frequent 
or  continuous. 

231.  ''Telephonic  conductors."  C.  W.  SnocBira.  (A  communi- 
cation from  abroad  by  Fnuik  Jacob,  at  present  on  board  the  steam- 
ship Faraday,  on  the  high  seas.)  Dated  January  17.  6d.  As  tele- 
phone msteumente  are  usually  arranged,  a  complete  circuit  is  formed 
including  in  each  case  a  battery,  a  sending  instrument  and  a  receiving 
instrument,  these  two  instruments  being  connected  by  two  insulated 
wires  for  the  forward  and  backward  electrical  currents  respectively. 
The  two  wires  are  often  twined  together  in  one  cord,  this  having  the 
effect  of  preventing  interference  by  induction  from  adjacent  wires. 
When  a  number  of  sets  of  telephonic  instruments  are  employed  it  is 
necessary,  as  they  are  at  present  arranged,  to  provide  in  the  manner 
described  a  complete  circuit  for  each  receiver,  that  circuit  requiring 
the  two  wires  as  stated  above.  Now  the  object  of  this  invention  is 
to  render  a  number  of  such  pairs  of  wires  capable  of  supplying  an 
increased  number  of  instruments,  by  arrangements  su(m  that  one 
receiver  can  be  worked  for  each  wire  instead  of  one  receiver  for  each 
pair  of  wires,  as  at  present.  In  order  to  illustrate  the  invention,  let 
it  be  supposed  that  there  are  two  adjacent  circuits,  a  and  b,  as  at 
present  arranged,  each  circuit  having  its  battery,  its  sender,  its 
receiver,  and  its  pair  of  wires,  making  in  all  four  wires.  Now  the 
mvoitor  fomas  an  additional  circuit,  o,  with  its  battery,  sender,  and 
receiver,  using  the  pair  of  wires  of  the  A  circuit  for  the  forward 
current  and  the  pair  of  wires  of  the  b  circuit  for  the  backward 
current.  There  is  also  formed  a  fourth  circuit,  with  its  battery, 
Bender,  and  receiver,  using  the  four  wires  of  the  c  circuit  for  the 
forward  current  and  earth  for  the  backward  current.  In  this 
manner  four  sets  of  instruments  can  be  worked  by  the  use  of  four 
wires.  As  another  illustration  let  it  be  assumed  as  before  that  there 
are  the  two  oomplete  circuits,  a  and  b,  and  that  there  are  two  other 
Bimilar  adjacent  circuits,  a  and  b,  Thei«  is  formed  as  above  de- 
Bcnbed  a  third  circuit,  c,  by  using  the  pair  of  wires  of  a  for  forward 
and  the  pair  of  wires  of  b  for  backward  currents,  and  in  a  similar 
manner  there  is  formed  another  circuit,  e,  by  like  use  of  the  wires  of 
a  and  *,  or  that  there  are  six  circuits  with  eight  wires.  But  a 
seventh  circuit,  d,  can  be  formed  by  using  the  four  wires  of  o  and 
the  four  wires  of  c,  and  an  eighth  circuit,  b,  by  using  ^e  eight  wii«s 
of  D  and  earth  for  return.  Ajidi  thus  eight  circuits  can  be  effected  by 
the  use  of  eight  wires. 

In  carrying  out  this  invention  as  above  described,  any  known  kind 
of  conductors  may  be  employed,  and  ^ong  with  them  suitable 
resistances,  condensers,  or  other  Imown  arrangements  for  deter- 
mining the  various  circuits.  Fig.  1  of  the  accompanying  drawings 
illustrates  a  simple  combination  in  which  the  two  wires,  l,  connecting 
two  instruments,  a  and  a^,  are  utilised  as  a  single  line  with  ex- 
tensions, /  /*,  of  any  required  length  for  connecting  two  other  instru- 


Fio.  1. 


Fio.  2. 

ments,  b  and  b^  earth,  b,  being  used  for  the  return  part  of  the 
circuit  of  the  latter  pair  of  instruments.  The  first  instruments,  A  A^ 
are  conveniently  situated  within  a  bridge,  in  the  limbs  of  which 
resistances,  b,  are  introduced,  these  resistances  being  arranged  so  as 
to  equalise  the  potentials  on  the  two  sides  of  each  instrument, 
fig.  2  illustrates  a  combination  for  working  four  pairs  of  instru- 
ments with  four  wires,  employing  earth  for  the  return  part  of  the 
circuit  of  the  last  pair.  In  uiis  case  the  two  pairs,  A  a^  and  a^  a', 
are  connected  by  tneir  double  wires,  l  l^  respectively.  These  two 
pairs  of  wires,  l  d^,  complete  a  circuit  for  a  third  pair  of  instruments, 
c  c^,  and  the  four  wires  of  l  l\  with  earth  for  return,  complete  a 
circuit  for  a  fourth  pair  of  instruments,  d  d^  The  instruments, 
A  a\  a^  a'  c  c\  are  situated  in  bridges,  with  resistances,  b,  arranged 
in  the  limbs  of  the  bridges.  As  stated  above,  it  is  usual  to  protect 
telephonic  conductors  against  interference  by  induction  by  twining 
together  the  pairs  of  wires  forming  their  respective  circuits.  When 
two  such  pairs  are  combined  to  operate  for  another  circuit  it  is  of 
advantage  also  to  twine  together  the  two  strands,  each  consisting  of 
a  twined  pair,  thus  producing  a  strand  which  in  its  turn  may  be 
twined  wiu  a  similar  strand  when  four  pairs  are  combined,  and  so 
on  according  to  the  number  of  pairs  of  wires  entering  into  the 
combination. 

232.  "Permanent  way  for  electric  and  telephonic  conductors." 
H.  R.  Hbteb.  Dated  January  17.  6d.  Belates  to  an  improved 
perxnanent  way  for  electric  and  telephonic  conductors,  such  as  wires, 
or  ribbons  used  for  telegraphic  electric  lighting,  telephonic,  electric 
power,  and  various  other  luce  purposes.  According  to  the  invention 
the  inventor  constructs  an  underground  or  subterranean  permanent 


way  for  electric  and  telephonic  purposes  in  the  following  manner. 
The  inventor  uses  blocks,  or  slabs,  or  channels  of  any  suitable  non- 
conducting material  such  as  glass,  earthenware,  porcelain,  terra 
cotta,  cement,  or  asphalte.  The  blocks,  slabs,  or  channels  are  formed 
of  any  convenient  section,  and  are  tongued  and  grooved  and  other- 
wise attached  together  end  to  end.  The  upper  surface  of  the  block, 
slab,  or  chaimel  formed  with  ridges  projecting  up  on  each  side,  and 
there  are  also  provided  such  upper  siuf aces  with  grooves  running 
longitudinally  and  the  wires,  ribbons,  or  their  equivalent,  are  placed 
in  these  grooves.  The  wires,  ribbons,  or  their  equivalent,  and  all 
the  joints  of  the  permanent  way  are  then  covered  with  a  suitable 
non-conducting  material  such  as  asphalte,  tar,  pitch,  resinous  gums, 
cement,  paraffin,  or  stearines.  The  blocks,  slabs,  or  channels  are 
covered  with  slabs,  flags,  or  slates  of  the  same  material  as  the  blocks, 
or  other  suitable  material.  These  covers  are  pitched  to  lap  the  joints 
of  the  underneath  blocks,  and  are  arranged  to  lap  over  each  other 
and  over  the  sides  of  the  blocks,  slabs,  or  channels. 

234.  "  Dvnamo-electrio  machines.*'  W.  R.  Lace.  ^A  com- 
munication from  abroad  by  G.  A.  Hussey  and  Amzi  Smitn  Dodd, 
both  of  the  City  and  State  of  New  YorkO  Dated  January  17.  6d. 
Relates  to  dynamo-electric  machines,  it  is  known  that  in  these 
machines  as  ordinarily  constructed,  oidy  those  coils  of  wire  which 
are  passing  between  the  poles  or  consequent  points  of  the  field- 
magnets  are  effective  in  producing  currents  of  electricity,  and  that 
the  other  coils  of  the  armature  are  for  the  time  rather  detrimental 
than  otherwise  because  they  offer  a  resistance  to  the  passa^  of  the 
current  of  electricity  produced.  One  object  of  the  present  miprove- 
ments  is  to  effectually  obviate  this  defect  and  to  this  end  the  said 
improvements  consist  in  the  combination  in  a  dynamo-eleotiic  machine, 
of  a  field  magnet  and  an  armature  severally  having  cores  composed 
of  arc-shaped  portions  wound  with  wire,  intervening  arc-snaped 
portions,  and  raoial  portions  connecting  the  two  series  of  arc-shaped 
portions ;  the  radial  portions  of  both  the  field-magnet  and  armature 
forming  poles,  polar  extensions,  or  consequent  points,  and  extending 
towards  each  other.  The  field-magnet  core  wul  preferably  be  made 
of  one  integral  piece  of  metal  ana  the  armature-core  of  many  thin 
pieces  of  metal. 

245.  *' Apparatus  for  regulating  electric  currents."  W.  R.  Lake. 
(A  communication  from  abroad  by  AchiUe  de  Khotinsky,  of  Paris.) 
Dated  January  17.  6d.  This  invention  has  for  its  object  to  provide 
an  automatic  current  reg^ator  which  is  based  on  the  following  prin- 
ciples : — First.  To  establish,  by  means  of  a  conductor  with  variable 
resistance,  a  derivation  in  the  circuit  of  the  current  operating  upon 
the  bobbin  of  a  dynamo-electric  machine  (either  an  exciting  or  a 
generating  machine)  before  its  entrance  into  the  coils  of  tho  inducing 
electro-nuignets,  and  so  provide  means  for  varjring  the  electromotive 
force  of  the  principal  current.  Secondly.  To  establish  a  derivation 
with  variable  resistance  in  the  circuit  of  the  current  operating  upon 
the  bobbin  before  its  entrance  into  the  coils  of  the  electro-magnets, 
and  at  the  same  time  to  place  in  the  circuit  of  the  current  which 
excites  the  electro -magnets  of  the  inductor  another  resistance  whereby 
variations  in  the  intensity  of  the  principal  current  can  be  obtained. 

252.  '*  Electrical  accumulators."  H.  H.  Lake.  (A  communica- 
tion from  abroad  by  La  Soci^t^  Univeraelle  d*£lectricit^  Tommasi,  of 
Paris.)  Dated  January  18.  6d.  Relates  to  secondary  batteries  or 
accumulators,  its  chief  object  being  to  improve  the  working  and 
increase  the  power  of  such  batteries  by  means  of  a  considerable  aug- 
mentation of  the  surface  of  the  elements  combined  with  a  light  weight 
and  small  volume.    In  carrying  the  said  invention  int )  practice  each 
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element  of  the  accumulator  is  formed  of  two  continuous  sheets  of  lead 
bent  or  folded  several  times  and  placed  in  a  vessel  of  gutta-percha  or 
other  suitable  material  in  such  a  manner  that  a  double  bend  or  fold 
of  the  one  is  always  contained  in  a  double  bend  or  fold  of  the  other ; 
the  sheets  being  thus  placed  in  juxtaposition  at  a  certain  distance  from 
and  parallel  to  each  other.  The  plates  are  also  perforated  with  holes 
to  allow  of  the  circulation  of  the  liquid.  The  arrangement  is  shown 
by  the  figure. 

278.  ''Effecting  electro-hydo-therapeutic  treatment  of  patients 
affected  by  disease.  W.  A.  Bablow.  (A  conmiunication  from  abroad 
by  Messieurs  L.  Encausse  et  Gan§sie,  of  Paris.)  Dated  January  19. 
6d.  The  apparatus  is  disposed  in  a  chamber  so  that  the  whole 
treatment  by  both  the  cutaneous  absorption  and  by  olectricitv  is 
effected  in  a  reg^ated  and  simultaneous  or  successive  manner.  And 
this  will  be  done  without  exposing  the  patient  to  any  change  in  the 
temperature,  which  change  is  always  injurious. 

289.  **  Secondary  batteries  for  storage  of  electricity.*'  J.  Hux- 
FHBT8.    Dated  January  20.  4d.    Relates  to  improvements  in  the  con- 
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flkmotion  of  seoondair  batteries  for  storing^  electricity.  It  consists  in 
making  the  plates  of  which  the  soondarj  battery  is  composed  of  an 
open  lattice  form,  that  is  to  say,  the  sides  of  the  framework  of  each 
plate  are  connected  with  bars,  either  of  a  diamond  or  oval  section, 
these  bars  being  arrang^dat  an  angle  on  the  principle  of  a  ' '  Venetian  * ' 
blind,  thereby  exposing  a  maximum  area  or  surface  of  spongy  lead  to 
the  action  of  the  liquid  used  in  the  battery. 

290.  "Telephonic  conductors."  H.  J.  Haddan.  (A  communica- 
tion from  abroad  by  J.  B.  Morel,  of  Fi-ance.)  Dated  January  20.  2d. 
Has  for  its  object  to  record  the  conversation  carried  on  through  a 
tdlephonic  conductor  by  combining  with  the  same  a  phonograph. 
{Provisional  only.) 

302.  "  Voltaic  batteries."  A.R.Bennett.  Dated  January  21.  4d. 
Has  for  its  object  the  production  of  a  cheap  and  effective  single-fluid 
voltaic  battery.  To  form  the  negative  portion  of  the  battery  the 
inventor  places  an  electrode  of  iron  or  steel  packed  tightly  in  small 
fragments  of  the  same  metal,  such  as  iron  or  steel  turnings  or  borings, 
or  clippings  oif  iron  or  steel  wire,  in  a  solution  of  potassium  monoxide, 
potassium  hydroxide,  sodium  monoxide  or  sodium  hydroxide.  To 
form  the  positive  portion  of  the  battery,  which  should  be  separated 
from  the  negative  by  a  porous  cell  or  diaphragm,  the  same  solution 
is  used  immersing  in  it  an  electrode  of  zinc,  the  shape  of  which  is 
immaterial. 

316.  "Telephone  transmitters."  E.  G.  Bbeweb.  (A  communi- 
cation from  abroad  by  Joseph  Olmsted,  of  New  York.)  Dated 
January  21.  6d.  Relates  to  telephone  transmitters  in  which  the 
current  from  a  galvanic  battery  passing  through  contact  electrodes  or 
points  is  varied  by  the  impingement  of  the  air  waves  or  vibrations 
accompanying  vocal  sounds  upon  some  portion  of  the  instrument  to 
which  the  electrodes  are  connected.  The  invention  herein  described 
as  applied  in  connection  with  transmitters  employing  a  disc  or 
diaphragm,  but  the  novel  electrode  or  contact-piece  nerein  described 
is  applicable  to  other  constructions  of  telephones,  or  ma^r  be  used  as 
a  variable  contact  in  a  microphone.  In  telephone  transmitters  it  has 
heretofore  been  common  to  employ  but  one  electrode  for  making 
contact  with  the  electrode  which  receives  motion  from  the  diaphragm, 
and  in  those  cases  where  a  number  of  electrodes  have  been  employed 
making  contact  abreast  or  in  multiple  arc  with  a  number  of  opposite 
electrodes  or  a  single  electrode  common  to  them  all,  springs  have  been 
employed  for  holding  the  electrodes  in  contact  and  independent 
adjusting  devices  have  been  employed  for  the  various  electrodes. 
This  invention  consists,  first,  in  a  novel  construction  of  telephone  in 
which  is  employed  a  series  of  independently  pivoted  electrodes 
forming  together  a  compound  electrode,  and  resting  against  an 
opposite  electrode  by  their  own  gravity,  and  mounted  upon  a  conmion 
adjustable  support  whereby  the  same,  or  practically  the  same,  initial 
contact  is  secured  for  all,  and  all  may  be  adjusted  together  for  vary- 


Fio.  1. 


Fio.  2. 


ing  the  contact.  In  former  arrangements  employing  separate 
adjusting  devices,  it  is  impossible  to  determine  the  adjustment  that 
will  give  the  some  contact  for  all,  whereas  in  this  arrangement,  each 
electrode  being  actuated  only  by  an  invariable  force  like  gravity,  and 
all  having  a  common  adjustable  support,  the  adjustment  of  the 
instrument  can  be  accomplished  with  the  certainity  that  the  contact 
of  all  the  electrodes  has  been  varied  to  the  same  extent  for  idl.  This 
invention  consists,  secondly,  in  a  novel  contact  or  electirode  composed 
of  a  thin  sheet  of  carbonised  paper  or  cardboard,  or  of  a  number  of 
such  sheets  arranged  side  by  side  to  make  a  compound  electrode,  said 
sheet  or  sheets  being  mounted  so  as  to  rest  with  its  edge  against  the 
opposite  electrode.  A  compound  electrode  thus  constructed  is  very 
constant  in  its  action,  and  transmits  sounds  with  great  volume  and 
accuracy.  Instead  of  carbonised  paper  a  thin  sheet  of  metal,  like 
platinum  or  german  silver,  is  sometimes  used  resting  in  the  same 
manner  with  its  edge  against  the  opposite  electrode.  In  the  accom- 
panying drawings  fig.  1  is  a  partial  vertical  section  of  a  transmitter 
embodying  the  invention.  Fig.  2  is  a  rear  view  of  the  operative 
jMirts  of  the  instrument,  the  back  being  removed,  a  represents  the 
casing  of  the  transmitter,  b  its  mouth-piece,  and  o  the  metallic  disc 
or  diaphragm  which  is  clamped  between  a  ring,  d,  and  a  block,  e,  in 
any  suitable  manner,  and  is  provided  at  its  edge  with  a  rubber 
dampening  ring  after  a  manner  common  in  instruments  of  this  class. 
y  ia  an  electrode  which  is  attached  to  and  moved  with  the  diaphragm. 
'?ctrode  consists  of  a  longitudinal  bar,  having  a  bevelled  edge 
tvidcd  at  or  near  its  centre  with  a  lateraUy  projecting  stud 
ich  passes  a  screw  by  which  said  electrode  is  secured  to  the 
gm.    The  edge  of  the  bar,  f,  which  forms  the  contact  edge, 


is,  by  preference,  of  platinum,    o  o  represent  thin  sheets  o!  car- 
bonised cardboard  or  paper  strung  upon  a  rod,  h,  of  some  condaoting 
material  and  contained  between  two  blocks,  1 1,  also  attached  to  tihe 
rod.    The  plates,  o  a,  rest  with  their  edges  in  oontaot  with  the  edge 
of  the  bar  electrode,  f.    The  rod,  h,  is  mounted  in  braokeU,  x  x, 
which  are  of  hard  rubber  or  similar  non-oonduoting  material,  and 
are  suspended  or  attached  to  rods,  l  l,  mounted  upon  the  damping 
ring,  D,  or  any  suitable  portion  of  the  instrument.   The  non-oonduot- 
ing brackete  may  be  adjusted  horizontally  upon  the  rods,  l  l,  thns 
carrying  with  them  the  supported  bar,  n,  j^nd  the  electrodes,  o,  and 
adjusting  the  degree  of  initial  contect  between  the  electrodes  o!  the 
instrument.    Upon  the  end  of  the  conduoting-rod,  e,  is  a  bindbg 
screw,  N,  which  serves  for  the  attachment  of  one  portion  of  the 
circuit  wire  coming  from  the  galvanic  battery.    Electncal  connection 
is  made  with  the  electrode,  f,  by  means  of  binding-screw,  o,  which 
is  mounted  directiy  upon  the  clamping  iron,  »,  of  metal,  the  latter 
being  electrically  connected  with  the  diaphragm  by  means  of  a  screw, 
p,  which  passes  through  the  ring,  d,  and  against  or  inte  the  edge  of 
the  diaphragm,    h  x  are  set  screws  which  serve  to  hold  the  brackets, 
K,  at  any  desired  position  upon  the  rods,  l.    b  represents  the  induc- 
tion coil  of  the  transmitter,  the  primary  coil  of  which  makes  a 
portion  of    a  local  circuit,   including  the  electrodes,  o,  f,  and  a 
galvanic  battery,  while  its  secondary  coil  is  connected  te  line  in  the 
well-known  manner.  The  various  parte  are  electrically  coxmected  in  the 
ordinary  way  well  understood  in  the  art,  and  the  instrument  operates 
after  the  manner  of  any  contect  telephone  or  microphone.     The 
transmission  of  sounds  is,  however,  accomplished  with  great  distinct- 
ness and  volume  of  tene,   and  the  instrument  will  operate  for  an 
indefinite  period  without  adjustment.    The  carbonised  sheets,  o  o, 
may  be  of  any  desired  number,   and  may  be  supported  after  any 
suiteble  plan.    They  are  made  by  carbonising  thin  sheets  of  paper, 
cardboara,  or  other  suiteble  material  after  the  manner  emploved  in 
forming  the  carbon  strips  of  incandescent  electric  lamps,  or  m  anj 
other  suiteble  manner. 

392.  **  Obtaining  light  by  electricity,  &c."  W.  P.  Thoypsos. 
Ul  communication  from  abroad  by  the  Union  Electiic  Manufacturing 
Company,  of  New  York.)  Dated  January  26.  6d.  Relates  to  the 
electric  regulator,  described  in  the  number  of  this  Journal  lor  July 
29th,  page  66. 

2416.  "Electric  batteries."  H.  H.  Lake.  (A  communicatian 
from  abroad  by  J.  B.  Wallace,  of  America.)  Dated  May  22.  6d. 
The  object  of  the  said  invention  is  to  construct  a  battery  in  which 
the  largcb-t  carbon  surface  may  be  provided  in  the  smallest  space,  and 
in  the  nearest  or  most  uniform  relation  to  the  zinc ;  and  the  nod 
invention  comprises  a  glass  or  equivalent  non-oondncting  oovoing 
plate  for  the  battery  jar,  having  a  central  opening  to  reoeive  the  zinc, 
and  a  series  of  opemngs  around  the  central  opening,  oombiQed  ^th 
a  metallic  plate  resting  on  the  top  of  the  gclass  oover  and  having 
openings  corresponding  with  tiie  openings  which  surround  the  centtal 
opening,  each  of  the  said  openings  being  constructed  to  receive  and 
hold  a  **  carbon  "  (that  is  to  say,  a  rod  or  piece  of  carbon)  introduced 
through  the  op^ungs  in  the  glass  cover,  and  so  as  to  joake  an 
electrical  connection  between  all  of  the  carbons,  and  a  oonneotian  f or 
one  wire  with  the  central  zinc  independently  of  the  carbon  connecting 
plate,  and  the  said  carbon  connecting  plate  being  fitted  for  oonnectioa 
with  the  other  wire. 

DISCLAIMER. 

The  Edison  Electric  Light  CJompany  (Limited).  "Systems  of 
conductors  for  the  distribution  of  electricity,  &c."     No.  3880.    1880. 


CITY  NOTES. 


Old  Bboad  Stbekt. 


THE  NATIONAL  TELEPHONE  COMPANY 
(LIMITED). 

The  report  of  the  directors  for  the  year  ending  30th  June,  1882, 
stotes  that  a  reference  to  the  capital  account  will  show  the  amount 
expended  to  30th  June.  The  directors  beg  to  remind  the  sbire- 
holders  that  this  company  took  over  the  bttsinesses  of  several  others, 
especially  in  Glasgow,  Edinburgh,  and  Belfast,  and  has  had  to 
amalgamate  their  various  systems.  The  outlay  caused  by  tlii^ 
amalgamation  has  been  considerable,  but  it  has  enabled  the  com- 
pany to  nmke  important  reductions  in  the  staff  and  expenses.  1^ 
various  exchanges  are  now  in  good  working  order  and  the  serrioe 
offered  to  the  public  in  all  respecte  satisfactory.  The  gross  revCToe 
of  the  company  at  the  30th  of  June,  1881,  -was  at  the  rate  of 
£15,050  19s.  9d.  per  annum ;  at  the  end  of  the  month  of  June  this  yw, 
£26,996  38.  lOd.,  being  an  increase  of  80  per  cent.  The  net  pr<^^ 
after  allowing  for  interest  at  the  rate  of  5  per  cent,  upon  calls  paid 
in  advance,  are  £4,217  13s.  2d.,  which  will  enable  the  company  to 
pay  the  preference  shareholders  6  per  cent,  and  to  carry  oret 
£144  9s.  8d.  The  amount  of  rentals  and  subscriptions  credited  to  tltf 
year  was  £19,243  10s.  lid.,  and  the  amount  oairied  forward  u  grtjes 
revenue  available  for  the  current  year  £15,643  5s.  6d.  The  revenue 
is  steadily  increasing,  at  a  higher  ratio  than  the  expenditure,  aiw 
the  directors  anticipate  a  much  larger  profit  during  the  current  year. 
The  company  have  twenty-six  exchange  licences  from  the  Poetmsster- 
General.  The  stations  for  which  these  licences  are  held  are  dirided 
into  those  completed  and  contributing  to  the  ptt>fite  of  the  company, 
and  those  in  course  of  construction,  and  drawing  for  their  sappctt 
from  capital.  There  are  now  nine  stations  of  the  former  kind,  and 
it  is  the  anticipation  of  the  board  that  most  of  the  new  sUtioDS  wiB 
be  added  to  the  self-sustaining  list  during  the  current  year.  The 
private  wire  business  of   the  company  is  alao  steadily  inofeacoo^. 
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Your  diieotors  are  happy  to  be  able  to  report  that  the  United  Com- 
pAay's  defence  of  its  patents  in  the  courts  of  England  and  Scotland 
h^ been  decdalTe  and  successful,  making  good  its  claim  to  the  pos- 
session of  the  master  patents  for  both  trauosmitter  and  receiver.  Thej 
liATO  also  pleasure  in  reporting  to  the  shareholders  that  the  Post-office 
iiffioUls  throuff^hout  the  company's  districts  act  with  consideration  and 
courtesy  in  all  their  relations  with  its  staff,  and  that  so  far  as  is  con- 
sistentwith  the  lines  laid  down  by  the  Postmaster- General,  the 
])OT)artment  manifests  a  disposition  to  avoid  placing  unnecessary 
d^Sooltiee  in'the  way  of  the  operations  of  t^e  company.  The  Post- 
maater-G^eneral  has  decided  to  g^rant  exchange  licences  to  reroonsible 
parties  complying  with  certain  specified  conditions.  Your  directors 
do  not  apprehend  that  this  decision  will  embarrass  the  transactions 
of  the  company,  or  tell  against  its  prosperity.  So  long  as  the  United 
Company*Bpateaits  are  maintained,  and  equally  useful  inventions  not 
injbinging  tnem  remain  undiscovered,  the  decision  of  the  Postmaster- 
General  will  not  expose  the  company  to  legal  or  serious  competition. 
PFactically  the  company  remains  in  the  same  position  as  regards 
exdianffe  rivalry  as  if  uie  Postmaster- General  had  not  succeeded  in 
establiwing  bis  right  of  monopoly  in  the  public  telegraph  system. 

On  Friday  the  18th  instant  the  second  annual  ordinaiy  general 
meoHng  of  the  shareholders  of  the  above-named  company  was  held 
at  11,  Queen  Victoria  Street,  imder  the  presidency  of  Col.  It.  Rayns- 
ford  Jackson,  chairman  of  the  company. 

The  secretary,  llCr.  W.  B.  Campbell,  having  read  the  notice  con- 
vening the  meeting, 

The  Chairman  said:  Gentlemen,  you  have  all  received  the 
directors'  report ;  do  you  wish  to  hear  it  read,  or  will  you  take  it  as 
read? 

The  report  having  been  takmi  as  read,  the  Chairman  continued  : 
Gentlemen,   I  have  to  move  that  the  report  of  the  directors  be 
accepted  and  confirmed  by  the  shareholders.     It  is  not  my  intention 
to  dwell  at  any  great  lexigth  upon  the  position  and  prospects  of  the 
company.    They  are  sufficiently,  I  think,  indicated  in  the  balance- 
sheet  and  in  the  report.    You  will  see  that  the  company's  income  for 
last  year—or  rather  its  revenue  at  the  end  of  the  last  year — had 
reached  within  a  small  fraction  of  £27,000  ;  then  the  pronts  for  the 
year  were  £4,217  15s.  2d.,  which  has  enabled  the  directors  to  declare 
a  dividend  ai>on  the  preference  shares  of  6  per  cent,  and  to  carry 
forward  a  balance  of  £144  9s.  8d.     One  feature  in  l^e  position  of  the 
company,  which  I  think  will  be  regarded  as  favourable,  is  that  we 
carry  forward  £15,643  5s.  5d.  towards  the  gross  revenue  of  ^e  cur- 
rent year.    The  company's  business  is   divided   into  two   kinds. 
There  is  the  private  wire  business,  which  is  entirely  independent 
of  the  control  of  the   Post-office,   for  which  we  do  not  require 
Uio  Postmaster-General's  licence.    That  business  is  on  the  increase, 
and  I  have  no  doubt  that  in  the  course  of  the  current  year  and  in 
faturo  years  it  will  receive  a  very  large  development.    For  the 
exchange  business  we  require  the  Postmaster-GenenU's  licence,  and  it 
has  been  the  policy  of  the  Postmaster- G^eral  up  to  recently  not  to 
grant  licences  to  more  than  one  company  in  one  town.    I  do  not  mean 
to  say  that  there  has  been  no  exception  to  that  rule,  because  in 
Bnndee  two  existing  telephone  companies  were  granted  licences. 
But  the  Postmaster-General  has  resolved  to  alter  that  rule  that  there 
should  not  be  rival  telephone  companies  in  one  town,  and  to  allow 
responsible  parties  applving  for  licences  to  the  Department  to  enter 
into  rivalry  for  the  tmephone  business,  for  the  exchange  and  branch 
of  the  telephone  business.    This  company  is  under  no  apprehension 
whatever  as  to  the  consequences  of  the  competition  which  may  arise 
from  the  decision  which  I  have  just  mentioned  of  the  Postmaster- 
General.     In  the  first  place,  the  company's  business  is  based  to  a 
obtain  extent  upon  the  exclusive  license  it  holds  from  the  United 
Telephone  Company  to  use'its  telephones,  to  act  under  its  patents, 
and  as  the  United  Telephone  Company  has  with  great  spirit  defended 
its  practical  and  legal  possession  of  the  master  patents  which  control 
the  telephone  business,  the  Postmaster- Greneral's  licence  will  not  be 
of   any  great  value  to  any   rivalry.     Unless  a   company  entere 
into   Uie  exchange    business  with    full    possession   of    telephones 
it   is   practicf^  out    of   the   field.    Therefore    we    do    not    fear 
competition.    Tnere  is  another  and  stronger  reason  why  I  do  not 
think  we  have  much  to  fear  from  competition  of  that  character,  that 
is  that  we    have    the   Postmaster-Gtoeral's   licence    to    establish 
exchanges  in  many  of  the  most  important  towns  in  the  United  King- 
dom.   We  have  already  established  exchanges  that  are  giving  a  good 
and  satLsf aotory  and  cheap  service,  and  therefore  we  do  not  thmk  that 
any  competitor  would  have  very  much  chance  of  successfully  taking 
us  in  in  any  way  in  those  pla<^  where  we  have  established.    The 
Postmaster-G^eneral,  in  a  speech  which  he  made  in  the  House  of 
Commons  last  Saturday  has,  whilst  indicating  his  changpe  of  policy, 
made  some  remarks  which,  I  think,  are  deserving  of  attention  of  all 
who  are  interested  in  the  telephonic  enterprise.    He  says  that  if  the 
private  telephone  companies  do  the  telephone  business  better  than  the 
Poet-offioe,  the  Departonent  would  be  delighted  to  have  all  tihe  telephone 
business  of  the  country  conducted  by  private  companies.     He  says 
later,  if  on  the  other  hand  it  was  proved  that  the  business  was  done 
better  by  the  Government  than  by  the  companies,  the  Government 
would  have  beaten  the  companies  in  tiie  open  field  of  competitiony 
and  occupy  the  ground  without  any  question  of  purchase  arising. 
Now  the  JPostmaster-Gteneral  is  a  man  of  logical  mind,  who  wei^s 
most  minutely  all  his  utterances  hetoie  he  puts  them  into  speech 
before  the  House  of  Commons ;   and  I  think  we  may  fairly  conclude 
that  he    has  thoroughly  made  up  his  mind  before  mtJdng   this 
speech,  and  we  may  regard  it  as  indicating  truly  his  purpose.    If 
therefore,   he  is   prepared   to   welcome   the   development   of   the 
pxivBte  telephone  bumness,  if  he  will  be  quite  satisfied  should  the 
telephone  companies  beat  the  Post-office  in  fair  competition,  if  he  is 
prepared  that  the  competition  shall  be  a  fair  one,  then  I  think  that 
we  hare  very  little  to  apprehend  from  the  competition  of  the  Poet- 
offioe  ;    and   I  am   <|uite  convinced  that  so  long  as  the  present 
Poetmasrter-G^eneral  is  in  office  we  shall   only  be  opposed  by  iair 
competition  from  the  Department.  The  Department  has  some  advan- 


tages over  a  private  company.  It  is  in  the  position  of  having  a  very 
experienced  staff.  It  has  the  advantage  of  being  able  to  rest  upon 
Acts  of  Parliament.  It  has  also  behind  it  the  national  purse.  On 
the  other  hand  the  private  companies  have  advantages  of  another 
kind,  upon  which  they  may  rely  with  confidence,  'fiiey  have  more 
elastidfy^  of  action  ;^  they  are  better  able  to  secure  large  and  generous 
support  in  the  various  localities ;  the^  have  representatives  of  in- 
fluence and  importance  in  every  district  where  they  do  business  on 
their  board  of  directors  ;  and  they  are  assisted  by  local  boards  and 
influential  gentiemen  in  the  towns  where  they  do  business,  aiding  to 
carry  forward  the  business  of  the  company.  I  think  the  National 
Telephone  Company,  constituted  as  it  is  and  relying  as  it  does 
on  the  absolute  fairness  of  the  Post-office  department — I  think 
that,  bearing  aU  these  things  in  mind,  the  National  Telephone 
Company  may  rest  perfec^  satisfied  upon  the  basis  upon 
which  its  business  rests.  1  have  to  point  out  to  the  share- 
holdera  that  there  has  been  a  loss  during  the  current  year  in  the 
trunk  business  of  the  company,  and  it  may  be  necessarr  that  I  should 
explain  what  the  character  of  that  business  is.  When  the  Postmaster- 
G^eral  agreed  to  ffrant  exchange  licences  to  the  various  companies, 
he  determined  to  keep  the  trunk  business,  that  is  the  telephonic 
business  between  town  and  town,  because  he  apprehended  that  if  he 
did  not  the  Post-ffioe  would  loise  very  considerably  in  its  postal 
telegraph  revenue.  After  ropresentatK>ns  made  to  aim  he  agreed 
that  the  Post-office  should  itself  erect  communications  between  our 
central  exchanges  in  different  towns.  For  example,  Uie  Postmaster- 
General  has  given  us  communication  between  Leeds  and  Bradford 
by  a  wire  erected  by  the  Poet-office,  but  the  terms  upon  which  that 
privilege  was  granted  us  was  upon  terms  that  we  should  pay  the 
rostmaster-General  for  eight  subscribers,  whether  we  obtained  eight 
or  not,  and  we  have,  in  order  to  develop  the  telephonic  enterprise 
in  our  various  districts,  run  the  risk  of  paying  the  Postmaster-General 
for  a  trunk  wire,  without  having  in  the  first  instance  secured  eight 
subscribers.  In  some  places  we  have  only  three  subscribers  where 
we  have  paid  for  eight.  You  will  say,  perhaps,  that  it  was  imwise 
for  the  company  to  have  agreed  with  tiie Tostmaster-General  for  the 
erection  of  these  wires  wiuiout  having  first  secured  the  number  of 
subscribers  required  by  the  Poetmaster-GeneraL  It  was,  however, 
thought  that  it  was  necessary  in  the  public  interest  and  for  the  s^^e 
of  developing  the  telephonic  enterprise  to  run  some  risk,  and  in 
Yorkshire  we  ran  the  ride  of  coupling  up  the  various  towns  in 
which  we  are  interested,  and  agreeing  to  pay  the  Postmaster- 
General  for  nine  different  trunk  wires.  One  effect  of  the 
course  we  have  pursued  is  that  the  Leeds  Meremy  has  become  a  sub- 
scriber to  every  one  of  our  wires  and  to  every  one  of  our  exchanges, 
and  it  is  thus  enabled  to  hold  communication  with  its  agents  in  York- 
shire a  minute  or  two  before  goin^  to  pr^.  Now,  luul  we  not  run 
some  risk  of  incurring  some  loss  m  adopting  the  trunk  system  the 
Zoedt  Mercury  would  not  have  been  able  to  do  that,  and  the  force  of 
its  example  on  the  telephonic  enterprise  would  have  been  lost.  I  have 
an  idea  tnat  there  will  be  before-long  a  change  in  the  dedsion  of  the 
Department  with  regard  to  the  trunk  ^stem.  The  inclination  of  the 
Postmaster-Gteneral  and  of  the  Post-office  is  to  feel  its  way,  and  as  it 
discovers  that  the  alteration  is  beneficial  to  the  public  and  the  com- 
panies, without  being  detrimental  to  the  interests  of  the  Department, 
it  is  disposed  to  make  changes  which  seem  to  be  indicated  as  wise  by 
the  circumstances.  I  have  great' confidence  that  before  we  next  meet 
the  shareholders  at  an  annual  meeting  I  shall  be  able  to  announce 
that  the  trunk  system  is  on  a  better  f  ootmg.  I  am  sure  we  ehonld  be, 
if  we  were  as  free  with  the  trunk  system  as  vrith  the  exchange.  I 
have  thought  it  necessary  to  enter  into  these  explanations  for  two 
reasons,  one  that  the  shareholders  may  understand  our  position  in  this 
important  matter,  and  that  our  subMribers  may  understand  that  we 
are  ^ving  them  this  service  at  a  loss  to  the  company.  There  is 
nothmg  further  of  moment  that  it  is  necessary  to  bring  before  the 
shareholders.  I  think  they  will  be  satisfied  with  the  progress  that 
the  company  has  made,  and  I  feel  confident  we  shall  be  alue  to  put 
before  you  another  year  a  better  and  more  favourable  report, 
showing  a  larger  balance  on  ihe  year,  and  I  have  great  confidence  in 
the  success  of  our  enterprise.  I  may,  however,  return  to  the  Post- 
office  in  order  to  refer  to  a  matter  of  the  Postmaster-Gtoerars, 
which,  I  think,  it  is  weU  that  I  should  make  reference  to.  The 
Postmaster-General  is  apprehensive  lest  the  idea  that  the  Govern- 
ment intends  tddng  over  the  telephone  companies  should  lead  to 
speculation  in  the  shares,  and  thus  undoubtedly  enhance  their  value. 
I  must  say  that,  for  this  company,  I  learn  with  ^eat  satisfaction 
that  the  Postmaster- General  has  no  idea  of  purchasmg  the  telephone 
companies.  "When  the  Postmaster-General  granted  to  us  the  ex- 
change licences,  he  reserved  to  himself  the  right  to  take  over  the 
companies  at  certain  periods  upon  valuations  based  upon  certain 

Jrinciples.  I  think  he  proposed  to  take  over  the  exchangee  in  1890.  If 
could  put  him  off  till  1990 1  should  be  glad  (laughter).  Therefore 
I  learn  tiiat  it  is  not  the  intention  of  the  Postmaster- General  to  buy 
up  the  tedephone  companies.  We  ask  <mlv  to  be  left  free  to  enter 
into  competition  with  the  Post-office  and  other  telephone  companies, 
and  we  ShaSi  then  have  the  trait  of  our  enterprise  without  the  risk 
of  having  it  taken  over  by  the  Government.  I  beg  to  move  the 
adoption  of  the  directors'  report  by  the  shareholdere. 

Mr.  W.  A.  Smith  said  he  rose  to  second  the  adoption  of  the  report, 
but  after  the  Chairman's  very  exhaustive  statement,  he  did  not  uiink 
there  was  very  much  left  for  him  to  say.  He  could  only  heartily 
endorse  all  that  he  had  said.  He  should  nke  to  point  out  to  them  one 
of  the  best  features  in  the  report.  It  was  called  the  second  annual 
meeting,  but  it  really  was  the  nrst,  for  their  first  annual  meeting  was 
almost  a  statutory  meeting,  as  it  was  held  very  shortiy  after  the  for- 
mation of  the  company.  In  the  brief  spAoe  of  one  year,  tiien,  tiioy 
had  more  than  doubled  their  revenue.  He  did  not  require  to  point 
out  to  them  the  good  point  that  was  in  the  balance-sheet,  because 
there  were  many  charges  fixed,  or  practically  fixed.  If  their 
revenue  went  on  m  future  years  as  it  had  done  in  the  past  the  result 
could  not  fail  to  be  highly  satisfactory  to  the  shareholders. 
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The  proposition  was  then  put  hj  the  Chairman  and  carried  unani- 
moualj. 

The  le-eleotion  of  the  following  retiring  memberB  of  the  board, 
Messrs.  Jeremiah  Gkumett,  John  Bruce,  and  W.  A.  Smith  was  pro- 
posed by  the  Chairman,  and  having  been  dulj  seconded  thej  were  ao- 
oordinglf  declared  members  of  the  board. 

The  dhairman  also  proposed  the  re-election  of  the  auditors  of  the 
company,  Messrs.  Quilter,  Ball  k  Co.,  which,  haying  been  seconded 
by  Mr.  W.  A.  Smith,  was  declared  carried. 

Mr.  F.  F.  Begg  (Edinbui^gh),  in  proposing  a  vote  of  thanks  to  the 
chairman  and  directors,  said  Uiey  nad  listened  with  pleasure  to  his 
exposition  of  the  position  of  the  company.  He  thought  Colonel 
Jackson  had  shown  them  yery  clearly  tnat  he  had  a  thorough 
grasp  of  the  whole  subject,  and  did  not  neglect  any  opportunity 
of  advancing  the  interest  of  the  company.  But  there  was  one 
matter  upon  which  he  did  not  enter,  and  to  which  he  should  like  to 
refer,  "niey  might  suppose  that  in  making  up  a  report  the  figures 
were  made  up  t^m.  theoretrical  knowledge,  but  he  Imew  of  his  own 
knowledge  that  Colonel  Jackson  had  made  repeated  visits  to  all 
tlie  centres  of  the  company  during  the  year.  He  had  g^ne  as  far 
north,  he  believed,  as  Aberdeen,  certainly  to  Dundee.  In  fact, 
he  had  done  the  work  of  a  general  manager.  He  would  be  the  last, 
he  knew,  to  take  all  the  cr^it  to  himself,  for  he  was  surrounded  by 
a  board  of  directors  who  seconded  his  efforts  to  the  best  of  their 
power.  He  woidd,  therefore,  move  that  the  thanks  of  the  meeting  be 
g^ven  to  the  chairman  and  directors. 

Mr.  C.  J.  Bell  seconded. 

The  Chairman  briefly  returned  thanks  for  himself  and  his  col- 
leagues. The  board,  he  said,  were  representative  men  in  their  respec- 
tive districts  ;  they  were  men  of  energy  and  business,  and  had  been 
selected  for  their  local  influence  and  business  capacity. 

The  proceedings  then  terminated. 


Western  Union  TeleoraphCompany.— Measrs.Moiton, 

Rose  and  Company  notify  the  payment  on  September  1  of  the  interest 
due  on  the  bonds  of  this  company's  Six  per  Cent.  Sterling  Loan. 


THE  SOUTH  EASTERN  BRUSH  ELECTRIC  LIGHT 
AND  POWER  COMPANY  (LIMITED). 

On  Thursday  afternoon  an  extraordinary  general  meeting  of  the 
members  of  this  company  was  held  at  the  Cannon  Street  Hotel,  under 
the  presidency  of  Sir  Imchael  Kennedy,  for  the  purpose,  if  fought 
proper,  of  confirming  the  following  special  resolutions  modif3ring  the 
Articles  of  Association,  passed  at  the  extraordinary  general  meeting 
of  the  company  held  on  the  9th  inst.,  viz.: — "That  the  Articles  of 
Association  of  the  compan;^  be,  and  the  same  hereby  are,  altered  as 
follows : — (l)By  the  insertion  of  the  following  words  at  the  end  of 
Article  4  :  '  Provided  always  that  no  share  shall  be  issued  at  a  dis- 
count without  the  sanction  of  a  general  meeting ; '  (2)  by  the  altera- 
tion in  Articles  81  and  89  of  *  1886,*  therein  mentioned,  to  *  1884.' 
(3)  By  the  omission  of  Articles  85  and  100.'* 

There  being  just  a  quorum  of  shareholders  present. 

The  Secretaiy,  Mr.  Alfred  Jermyn,  having  read  the  notice  con- 
vening the  meeting. 

The  Chairman  said :  Gentlemen,  we  have  met  here  only  for  the 
formal  purpose  of  confinning  the  resolution  which  we  passed  at  our  last 
special  meeting.  There  is  no  other  business  to  be  done  at  this  meet- 
ing, and  I  need  not  address  you  at  any  lengfth  upon  this  matter.  I 
merely  propose  the  resolution  which  has  been  read  to  you,  and  I  sup- 
pose you  vml  take  it  as  read  ? 

Mr.  Fry  (a  Director) :  I  will  second  that. 

The  Chairman  then  put  the  resolution  to  the  meeting,  and  it  was 
carried  unanimously. 


BiRMiNOHAM  Musical    Festival. — There  is  to  be  a 

somewhat  extensive  installation  of  Electric  Light  at  this  festiyal, 
the  work  being  undertaken  by  Mr.  Crompton,  in  conjunction  with 
Messrs.  Winfield  &  Co.  Twelve  Borgin  machines  are  to  be  oaed, 
driven  by  a  120  horse-power  engine ;  these  to  be  stationed  about 
200  to  300  yards  away  from  the  hall. 


LATEST    QUOTATIONS. 


PROVINCIAL  (BRUSH)  ELECTRIC  LIGHT  AND 
POWER  COMPANY  (LIMITED). 

Sm  Michael  Kennedy  presided  on  Thursday  over  an  extraordinary 
general  meeting  of  the  members  of  this  company,  hold  at  Cannon 
Street  Hotel,  for  the  purpose,  if  thought  proper,  of  confirming  the 
following  special  resomtions,  modifying  the  Articles  of  Association, 
passed  at  the  extraordinary  general  meeting  of  the  company  held  on 
the  9th  inst.,  viz. : — "That  die  Articles  of  Association  of  the  company 
be,  and  the  same  are  hereby,  altered  as  follows: — (1)  By  the  insertion 
of  the  following  words  at  the  end  of  Article  4 : — *  Provided  always 
that  no  share  shall  be  issued  at  a  discount  without  the  sanction  of  a 
general  meeting.'  {2)  By  the  alteration  in  Articles  81  and  89  of 
^  1886. '  therein  mentioned,  to  '  1 884 .'  (3)  By  the  omission  of  Articles 
85  and  100." 

The  notice  convening  the  meeting  having  been  read  by  the  Score- 
tary,  Mr.  Alfred  Jermyn, 

The  Chairman  said :  Gentlemen,  our  meeting  is  very  special,  and  I 
think  will  be  very  brief.  It  is  merely  called  Uiat  I  should  move  the 
resolution  which  you  have  heard  read  by  the  secretary,  which  is  con- 
fiimatery  of  the  resolution  passed  on  the  occasion  of  Uie  last  meeting. 
I  beg  to  move  the  resolution  which  has  been  read  to  you  by  the 
secretly. 

Mr.  Fry  (a  Director) :  And  I  beg  to  second  it. 

The  resolution  having  been  put  to  the  meeting  was  carried  unani- 
mously, and  the  prooeeoungps  terminated. 
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United  Telephone  Oo.  


erOOO  123  -138 
'lO0llO3.-10» 
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TRAFFIC  RECEIPTS. 


H-n{\ 


July  ware  £0,^^ 


Brush  Midland  Electric  Light  and   Power  Com- 

PAKT,  Li]ciTED.->The  directors  have  elected  Mr.   R.   H.  Glyn  as 
ohainnftn. 

London  and  Globe  Telephone  and  Maintenance 

CoMFAKT. — ^The  letters  of  allotment  ot   this  conipanj  hare   been 
''^ed. 


The  Eastern   Telegraph  Company.     Hie  trafle  reoalpta  for 
against  £38.171  in  the  same  monUi  of  1881. 

The  Western  and  BradUan  Telegraph  Company.  Limited.  Hie  traAc  i^m^I^J^ 
the  ilTe  weeks  ending  31st  and  38th  July  and  4th.  Uth  and  18th  AtifiiA  I» 
were  £1.623.  £1.882,  and  £1.661.  £1.718.  £1.751  after  dodooting  the  "flflb'tf 
the  gross  receipts  payable  to  the  London  Platino-BiraiiUan  Telegraph  (^QOVIb'^' 
Limited.  / 

West  India  and  Panama  Telegraph  Company  (Umited).  The  eiMmalU  1^ 
jreoeipte  for  the  half-month  ended  the  15th  Angostare  £^388.  as  oooiAi^*** 
£L704  in  the  oonespondlng  period  of  1881.  The  May  nedpU.  nifciw* 
£6k5amliaed£6k50L  f^ 
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Electrical     ^ctttcnr. 


Vol.  XI.~No.  249. 


ASSOCIATION  FRANCAISE 
POUR  L'AVANCEMENT  DES  SCIENCES. 

(From  our  own  Correspondent.) 

ELEVENTH  SESSION. 

August  24th  to  31st,  held  at  La  Rochelle. 

General  Opening  Sitting, 

The  eleventh  meeting  of  the  "  Association  Fran9ai8e  pour 
TAvancement  des  Sciences "  was  opened  on  August  24th, 
1882,  at  half-past  two  o'clock  p.m.,  under  the  presidency  of 
M.  Janssen,  a  member  of  the  institute. 

M.  Janssen  tbauked  La  Rochelle  for  its  sympathetic  recep- 
tion and  called  attention  to  the  gratitude  which  it  owes  to 
one  of  its  members,  M.  Brunet,  a  wealthy  merchant  of  the 
French  Antilles,  lately  deceased,  who  left  a  considerable 
fortune  to  the  association,  a  fortune  of  which  it  will  make 
the  best  use  in  the  interests  of  the  progress  of  science. 

According  to  custom,  M.  Janssen,  who  has  devoted  all 
his  time  and  all  his  knowledge  to  the  study  of  physical 
astronomy,  took  for  the  subject  of  his  speech  :  "  The  Condi- 
tion of  Physical  Astronomy."  He  showed  how  this  science, 
purely  descriptive  at  its  commencement,  soon  developed  into 
celestial  mechanics  and  tends  now  to  become,  with  the  aid  of 
lenses,  of  spectrum  analysis,  and  of  photography,  a  physical 
science.  He  showed  what  advantages  can  be  derived  from 
the  new  photographic  processes,  which,  owing  to  their 
exquisite  sensibility,  enable  the  sun  to  be  photographed  in 
one  hundred  thousandth  part  of  a  second,  and  predicted  that 
before  long  the  gelatine  plate  would  become  the  veritable 
retina  of  the  savant. 

After  the  remarkable  speech  of  M.  Janssen,  of  which  we 
can  only  indicate  the  principal  points  in  a  review  devoted 
specially  to  the  progress  of  electricity,  M.  S.  Dor,  Mayor  of 
La  Rochelle,  welcomed  the  members  of  the  association,  and 
pointed  out  the  numerous  subjects  of  study  which  could  be 
found  in  the  department  of  La  CharentelnfSrieure. 

M.  Emile  Tr^lat,  Professor  at  the  Conservatoire  des  Arts 
et  Metiers,  general  secretary  of  the  association,  then  alluded 
to  the  history  of  La  Rochelle  ;  he  touched  upon  the  homage 
due  to  deceased  members,  the  honours  accorded  to  a  large 
number  of  the  members  of  the  association,  and  described 
the  salient  features  of  the  tenth  session,  held  at  Algiers  in 
the  spring  of  the  year  1881. 

M.  G.  Masson,  treasurer,  then  gave  a  report  of  the  in- 
creasing prosperity  of  the  financial  condition  of  the  asso- 
ciation, which  numbers  at  present  more  than  4,000  mem- 
bers. After  this  speech  the  meeting  concluded,  and  the 
members  met  in  their  respective  sections  to  proceed  to  the 
nomination  of  offices,  and  to  fix  the  order  of  the  section 
sittings. 

Section  Sittings. 

The  association  is  divided  into  four  groups ;  the  first 
devoted  to  mathematical  science,  the  second  to  physical  and 


chemical  science,  the  third  to  natural  science,  and  the 
fourth  to  economic  science.  These  groups  are  themselves 
sub-divided  into  sections  to  the  number  of  fifteen.  We  will 
only  give  account  here  of  the  labours  of  the  fifth  section — 
Physics— which  holds  its  sittings  in  the  physical  laboratory 
of  the  Lyc^e  de  La  Rochelle. 


PHYSICAL  SECTION. 
Sitting  of  the  24th  of  August. 

President — M.  Lallemand,  doyen  de  la  Faculte  des 
Sciences  de  Poitiers. 

Secretary — M.  Leblond,  professor  of  the  torpedo  school 
at  Boyardville. 

The  members  of  this  section,  very  few  in  number,  at  the 
first  sitting  separated,  fixing  the  order  of  procedure,  which 
it  is  useless  to  give  here,  since  we  shall  devote  an  analysis, 
more  or  less  detailed,  to  each  of  the  electrical  subjects 
treated  of  in  each  sitting. 


Sitting  of  the  25th  of  August. 

NEW  ELECTRO-DYNAMIC  BALANCE. 

(For  figure  see  next  page.) 
By  M.  Dbbbun,  Professor  at  the  Lyo6e  de  Pau. 

The  inventor  sought  to  construct  an  instrument  at  once  easily 
worked,  sensitive,  and  exact.  The  apparatus  is  composed  of  a  pair 
of  fixed  bobbins  and  a  pair  of  movable  bobbins,  placed  at  both  ends 
of  a  horizontal  beam.  The  current  to  be  measured  traverses  these 
four  bobbins,  arranged  in  circuit  in  such  a  manner  that  the  two  fixed 
bobbins  repel  the  movable  bobbins  placed  upon  the  beam.  To  pro- 
tect the  system  from  the  action  of  terrestrial  magnetism  the  beam  is 
placed  perpendicularly  to  the  plane  of  the  magnetic  meridian.  The 
beam  supports  two  scale-pans,  intended  to  hold  the  weights,  which 
give  equiUbrium  to  the  system.  The  method  consists  of  biJandng 
the  dynamic  action  of  the  current  by  weights,  until  the  beam 
recovers  its  equilibrium,  and  the  spirals  of  the  bobbins  are  at  the 
same  relative  ^stance  asunder. 

To  avoid  the  use  of  weights,  which  is  inconvenient,  M.  Debrun 
combined  a  hydraulic  compensatory  which  replaces  them.  Under  one 
of  the  scale-pans  is  fixed  a  platinum  cylinder,  dipping  half-way  into- 
water. 

By  altering  the  height  of  the  liquid  the  pressure  is  altered. 
Knowing  the  diameter  of  the  platinum  wire,  and  the  variation  of  the 
level  of  the  liquid,  one  easily  aeduces  the  value  of  the  pressure.  M. 
Debrun  increases  the  sensitiveness  of  the  apparatus  by  making  use  of 
a  large  cylindrical  vase,  in  communication  with  a  tube  and  a  narrow 
graduated  gauge.  Equilibrium  is  restored  by  forcing  the  water 
backwards  or  forwards  by  the  aid  of  an  india-rubber  bulb,  worked 
by  a  screw  and  filxed  to  the  end  of  it ;  thus  readings  are  more  easily 
and  more  exactly  taken  upon  a  g^raduated  scale,  occupying  the  length 
of  the  gauge.  For  accurate  experiments,  M.  Debrun  brings  the 
balance  always  to  the  same  position  by  providing  the  extremity  of 
the  needle  of  the  balance  with  a  net  formed  of  spider's  web,  and  by 
making  use  of  a  micrometer  microscope.  It  is  with  an  apparatus  of 
this  kind,  divided  for  the  purpose,  that  M.  Debrun  has  examined  the 
electrical  discharges  produced  by  surfaces  of  mercury  vibrating  in 
liquid  conductors. 

For  intense  currents,  such  as  those  employed  for  the  electric  Hght, 
M.  Debrun  replaces  ttie  hydrostatic  pressure  by  a  spiral  spring,  which, 
is  stretched  more  or  less  by  means  of  a  graduated  screw. 


RESEARCHES  UPON  THE  PHOTOMETRIC  COMPARISON 
OF  VARIOUSLY  COLOURED  SOURCES. 

Paper  by  MM.  MAot  de  LtriNAT  and  N.  Nioati,  read  by  M.  Mabcel 
Bbuxouin. 

This  question,  apparently  foreign  to  the  subject  which  we  are 
treating,  is  nevertheless  directly  attached  to  it,  and  is  espeoiaUy 
interesting  to  electricians  who  are  in  search  of  a  simple,  and  above  all,, 
exact  photometric  process. 

Two  quantities  of  light  may  be  considered  equal  when  they  iUu- 
minate  the  same  colourless  object  (black  upon  a  white  ground,  such 
as  printed  characters)  placed  always  at  the  same  distance  from  the 
same  observer,  and  make  him  perceive  the  details  of  it  with  the  same 
clearness,  that  is  to  say,  when  both  quantities  of  light  present  the 
same  clearness  of  outline. 

We  can,  besides,  consider  two  quantities  of  light  as  equal  when 
they  iUuminate  two  colourless  surfaces  (white)  and  these  surfaces 
appear  equally  iUuminated ;  for  example,  in  the  Kumford  photometer, 
when  they  give  two  shadows  of  the  same  intensity. 

Unfortunately,  it  is  difficult  to  appreciate  the  equality  of  deamess 
of  two  neighbouring  surfaces  differently  coloured— for  example,  one 
blue  and  tiie  other  yeUow.  It  is  necessary  in  such  a  case  to  limit 
considerably  the  iUuminated  surfaces,  as  the  smaller  a  surface  is  the 
less  can  the  eye  estimate  its  colouring. 

The  two  methods  above,  based,  one  upon  clearness  of  outHne,  the 
other  upon  the  equality  of  illumination  of  two  neighbouring  surfaces, 
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The  proposition  was  then  put  by  the  Chairman  and  carried  unani- 
mously. 

The  re-eleotion  of  the  following  retiring  members  of  the  board, 
Messrs.  Jeremiah  Gramett,  John  Bruce,  and  W.  A.  Smith  was  pro- 
posed by  the  Chairman,  and  having  been  duly  seconded  they  were  ac- 
cordingly declared  members  of  the  board. 

The  Chairman  also  proposed  the  re-election  of  the  auditors  of  the 
company,  Messrs.  Quilter,  Ball  &  Co.,  which,  haying  been  seconded 
by  Mr.  W.  A.  Smith,  was  declared  carried. 

Mr.  F.  F.  Begg  (£dinbui]gh),  in  proposing  a  vote  of  thanks  to  the 
chairman  and  directors,  said  tiiey  had  listened  with  pleasure  to  his 
exposition  of  the  position  of  the  company.  He  thought  Colonel 
Jackson  had  shown  them  very  clearly  that  he  had  a  thorough 
grasp  of  the  whole  subject,  and  did  not  neglect  any  opportunity 
of  advancing  the  interest  of  the  company.  But  there  was  one 
matter  upon  which  he  did  not  enter,  and  to  which  he  should  like  to 
refer.  They  might  suppose  that  in  making  up  a  report  the  figures 
were  made  up  from  theoretrical  knowledge,  but  he  Imew  of  his  own 
knowledge  that  Colonel  Jackson  had  made  repeated  visits  to  all 
the  centres  of  the  company  during  the  year.  He  had  gone  as  far 
north,  he  beUeved,  as  Aberdeen,  certainly  to  Dundee.  In  fact, 
he  had  done  the  work  of  a  general  manager.  He  would  be  the  last, 
he  knew,  to  take  all  the  credit  to  himself,  for  he  was  surrounded  by 
a  board  of  directors  who  seconded  his  efforts  to  the  best  of  their 
power.  He  would,  therefore,  move  that  the  thanks  of  the  meeting  be 
g^ven  to  the  chairman  and  directors. 

Mr.  C.  J.  Bell  seconded. 

The  Chairman  briefly  returned  thanks  for  himself  and  his  col- 
leagues. The  board,  he  said,  were  representative  men  in  their  respec- 
tive districts ;  they  were  men  of  energy  and  business,  and  had  been 
selected  for  their  local  influence  and  business  capacity. 

The  proceedings  then  terminated. 


THE  SOUTH  EASTERN  BRUSH  ELECTRIC  LIGHT 
AND  POWER  COMPANY  (LIMITED). 

On  Thursdav  afternoon  an  extraordinary  general  meeting  of  the 
members  of  tnis  compairp'  was  held  at  the  Cannon  Street  Hotel,  under 
the  presidency  of  Sir  Imchael  Kennedy,  for  the  purpose,  if  thought 
proper,  of  confirming  the  following  special  resolutions  modifying  the 
Articles  of  Association,  passed  at  the  extraordinary  general  meeting 
of  the  company  held  on  the 9th  inst.,  viz.: — "That  the  Aiiicles  of 
Association  of  the  company  be,  and  the  same  herebv  are,  altered  as 
follows : — (l)By  the  insertion  of  the  following  words  at  the  end  of 
Article  4  :  *  Provided  always  that  no  share  shall  be  issued  at  a  dis. 
count  without  the  sanction  of  a  general  meeting ; '  (2)  by  the  altera- 
tion in  Articles  81  and  89  of  *  1886,'  therein  mentioned,  to  *  1884.' 
(3)  By  the  omission  of  Articles  85  and  100.*' 

There  being  just  a  quorum  of  shareholders  present. 

The  Secretary,  Mr.  Alfred  Jermyn,  having  read  the  notice  con- 
vening the  meeting, 

The  Chairman  said :  Gentlemen,  we  have  met  here  only  for  the 
formal  purpose  of  confirming  the  resolution  which  we  passed  at  our  last 
special  meeting.  There  is  no  other  business  to  be  done  at  tMs  meet- 
ing, and  I  need  not  address  you  at  any  length  upon  this  matter.  I 
merely  propose  the  resolution  which  has  been  read  to  you,  and  I  sup- 
pose you  will  take  it  as  read  ? 

Mr.  Fry  (a  Director) :  I  will  second  that. 

The  Chairman  then  put  the  resolution  to  the  meeting,  and  it  was 
carried  unanimously. 


PROVINCIAL  (BRUSH)  ELECTRIC  LIGHT  AND 
POWER  COMPANY  (LIMITED). 

Sm  Michael  Kennedy  presided  on  Thursday  over  an  extraordinary 
general  meeting  of  the  members  of  this  company,  hold  at  Cannon 
Street  Hotel,  for  the  purpose,  if  thought  proper,  of  confirming  the 
following  special  resolutions,  modifying  the  i&ticles  of  Association, 

Sassed  at  the  extraordinary  general  meeting  of  the  company  held  on 
le  9th  inst.,  viz. : — "That  the  Articles  of  -^ociation  of  the  company 
be,  and  the  same  are  hereby,  altered  as  follows:— (I)  By  the  insertion 
of  the  following  words  at  the  end  of  Article  4 : — *  Provided  always 
that  no  share  shall  be  issued  at  a  discount  without  the  sanction  of  a 
general  meeting.'  (2)  By  the  alteration  in  Articles  81  and  89  of 
*  1886,'  therein  mentioned,  to  *  1884.'  (3)  By  the  omission  of  Articles 
86  and  100."  ^  ^ 

The  notice  convening  the  meeting  having  been  read  by  the  Secre- 
tary,  Mr.  Alfred  Jermyn, 

The  Chairman  said :  Gentlemen,  our  meeting  is  very  special,  and  I 
think  will  be  very  brief.  It  is  merely  called  ttiat  I  should  move  the 
resolution  which  you  have  heard  read  by  the  secretaiy,  which  is  con- 
fiimatoiy  of  the  resolution  passed  on  the  occasion  of  the  last  meeting. 
I  beg  to  move  the  resolution  which  has  been  read  to  you  by  the 


Western  Union  TBLBaoAPHCoMPANY.— Messw.Mor-fc. 

Rose  and  Company  notify  the  payment  on  September  I  of  the  int^ 
due  on  the  bonds  of  this  company's  Six  per  Cent.  Sterling  Loan. 


BiRMiNOHAM  Musical    Festival. — There  is 

somewhat  extensive  installation  of  Electric  Light  a^ 
the  work  being  undertaken  by  Mr.  Crompton,  iiin^kBteintitL 
Messrs.  Winfield  &  Co.  Twelve  Bdrgin  machines  are  to  l«  iiied, 
driven  by  a  120  horse-power  engine ;  these  to  be  stationed  about 
200  to  300  yards  away  from  the  hall. 
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XLEOrRIO  LIGHT. 


Anglo- American  Bnuh  Co. 


Do.  Do 

AasinOMlao  Elecirio  light.  Power  k  Storage  Co. 

BritiBb  InsoUte  Co..  Limited.  "A"  Shares 

Brush  Eiectric  (itght  k  Power  Co.  (Scotland)    ... 
Great  Western  Blectrio  Light  k  Power  Co 

Sammoad  Electric  Light  k  Power  Supply  Co. ... . 

Indian  k  Oriental  Bleotrical  Storage  Works  Ooi   . 
Maxim- Weston  Electric  Ught  and  Power  Oo.  ... 

PiUen.  Joel  ft  General  Electric  L^ht  Go    

Swan  United  iSlectrlc  Light  Co..  Limited 


TELEQBAPHS. 


Anglo-Amerloao.  limited 

Do.   Preferred!  Defd.  receiving  no  div  until  f 

Do.    Deferred  i  6  p.  0.  has  been  paid  to  Pref .  l 

Brazilian  Submarine.  Limited 

Cuba,  Limited  

Do.        10  per  cent.  Preference   

Direct  Spanish,  Limited 

Do.  10  per  cent.  Preference 

Direct  United  States  Cable.  Limited,  1877 

Do.        6  per  cent.  Debenture,  repayable  1884 

Eastern,  Limited 

Do.    6  per  cent.  Preference   

Do.    6     do.      Debentures,  repaorable  Oct.  1833 
Do.    5     do.  do.  Aug.  1887 

Do.    5     da  do.  Aug.  1899 

Ea^m  Extension,  Australasia  k  China,  Limited 
Do.  6  p.  c.  Debentures,  repayable  Feb.  1891 .  . . 
Do.  5  p.  c.  (Australian  Gov.  Subsidy)  Deb.  1900 
Do.  do.  registered,  repayable  190J 

Do.    5  per  cent.  Debenture.  1890 

f  Eastern  and  South  African  Limited  5  per  cent. ) 

I  Mort.  Deb.  Registered  redeemable  1  Jan.  1900  / 

Do.  do.  do.  To  Bearer  .. 

German  Union  Telegraph  and  Trust.  Limited .... 

Glob)  Telegraph  and  Trust.  Limited 

Do.  6  per  cent.  Preference 

Great  Northern   

Do.  5  per  cent.  Debentures  

India-Bubber.  Gutta-Percha  and  Telegraph  Works 
Do.  6  per  cent.  Debentures,  1886 

Indo-European,  Limited 

London  Piatino-Urasilian.  Limited  

Mediterranean  Extensiou.  Limited   

Do.  8  per  cent.  Preference 

Renter's.  Limited   

Submarine 

Do.       Scrip 

Submarine  Cables  Trust 

Telegraph  Construction  and  Maintenance 

Do.  6  per  cent.  Bonds.  1884 

Do.  2nd  Bonus  Trust  Cert. 

West  Coast  of  Amertoa.  Limited 

Do.  8  per  cent.  Debentures 

Western  and  Brazilian.  Limited    

Do.        Opercent.  Debentures  "A"    1910 

Do.  6  p.c.  Mart.  Deb.  series  B  of  '80.  red.  Feb..  191U 

Western  Union  of  U.  S.  7  p.cl  Mort.(Building)Bds. 

Do.  6  per  cent.  Sterling  Bonds   . 

West  India  and  Panama.  Limited 

Do.  6  per  cent.  1st  Preference  . . . 

Do.  6      do.     2nd      do. 


TELEPHONES. 

Con.  Telephone  k  Maintenance.  Ld.NoB.  1  to  154, 165 
Oriental  Telephone  Co.,  Not.  100.000  to  80Q.000 
United  Telephone  Oo 
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Mr.  Fry  (a  Direotor) :  And  I  beg  to  second  it. 
The  resolution  baviiiff  been  put  to  the  meeting  was  carried  onani- 
mously,  and  the  prooeecUngs  terminated. 


TRAFFIC  RECEIPTS. 


The 


July  were  JB>1,G0^ 


Brush  Midland  Blectrio  Light  and   Power  Com- 

PAHY,  LnoTED.— The  directors  hare  elected  Mr.  R.   H.  Glyn  as 
chairman. 

London  and  Globe  Telephone  and  Maintenance 

CoMFAKT.>— The  letters  of  allotment  of   this  company  have   been 
posted. 


Telegraph  Company.     The  traffie  noeipta  for 
acainst  £38.m  in  the  same  month  of  1881. 

The  Weitem  and  BradUan  Telegraph  Company.  limited.  Hie  tralBo  reeelpta  for 
the  Are  weeka  ending  21et  and  28th  July  and  4th.  11th  and  18lh  Aagnat.  188^, 
were  £1.623,  £1.882,  and  £1,661,  £1,718.  £1.752.  after  dedaoiini  the  *'flrtih"  oC 
the  grosi  reoeipts  payable  to  the  London  Platina-BraiUlaa  Telecnvh  C 
Limited. 

West  India  and  Panama  Telegraph  Company  (Limited).      The 

receipts  for  the  half -month  ended  the  15th  Angustare  £3^388.  as  c 
£1.704  in  the  camspondinc  peiiod  of  1881.     The  May  noOj^  ( 
£6k6amlised  £6^501. 


« 


■Am  26,  m^  ^'  '^^^!:^ . 


ELECTRICAL    KKVIKW 


^s<i 


■^m$.Mon\    THE  TELEGRAPHIC  JOUBXAL  AXP 
Vol.  XI.-Xo.  249- 


1^ 

f  ASSOCIATION  FRANCAISE 

POUE  L'AVANCEMENT  DES  SCIEXCE& 

I  {From  our  own  CorresponJent.) 

'  ELBVENTH  SESSION. 

AUGUffT  24TH  TO  31ST,  HELD  AT  La  RoCHELLE. 

General  Opening  Sitting. 
Thb  elerenfch  meeting  of  the  "  Association  Fnmc*«  F^- 
I'ATancement  des  Sciences"  was  opened  on  August  fltb, 
1882,  at  half-past  two  o'clock  p.m.,  under  the  presideiicT  .-f 
M.  Janssen,  a  member  of  the  institute. 

M.  Janssen  thanked  La  Rochefle  for  its  sympathedc  recep- 
don  and  caUed  attention  to  the  gratitude  which  it  owes  to 
one  of  its  members,  M.  Brunet,  a  wealthy  merchant  of  the 
Ymch  Antilles,  lately  deceased,  who  left  a  considerii.ie 
fortnne  to  the  association,  a  fortune  of  which  it  will  make 
tie  best  nse  in  the  interests  of  the  progress  of  science. 
According  to  custom,  M.  Janssen,  who  has  devoted  all 
t  ha  time  and  all  his  knowledge  to  the  study  of  physical 
jBtionomy,  took  for  the  subject  of  his  speech  :  "  The  Cvndi- 
I  tbn  of  Physical  Astronomy."  He  showed  how  this  science, 
porely  descriptive  at  its  commencement,  soon  developed  into 
celestial  mechanics  and  tends  now  to  become,  with  the  aid  of 
lenses,  of  spectrum  analysis,  and  of  photography,  a  physical 
science.  He  showed  what  advantages  can  be  derived  bom 
tie  new  photographic  processes,  which,  owing  to  their 
exquisite  sensibility,  enable  the  sun  to  be  photographed  in 
one  bondred  thousandth  part  of  a  second,  and  predicted  tha: 
bdbre  long  the  gelatine  plate  would  become  the  veritable 
retina  of  the  «aran/. 

After  the  remarkable  speech  of  M.  Janssen,  of  which  we 
can  only  indicate  the  principal  points  in  a  review  devoccd 
gjedally  to  the  progress  of  electricity,  M.  S.  Dor,  Mayor  of 
La  RodieUe,  welcomed  the  members  of  the  association,  and 
pointed  out  the  nnmerons  subjects  of  study  which  could  be 
found  in  the  department  of  La  Charente-Inf^rieure. 

tf.  Emile  Trilat,  Professor  at  the  Conservatoire  des  Arts 
et  Models,  generd  secretary  of  the  association,  then  alluded 
to  the  history  of  La  Rochelle  ;  he  touched  upon  the  homage 
due  to  deceased  members,  the  honours  accorded  to  a  large 
number  of  the  members  of  the  association,  and  described 
the  Balkmt  features  of  the  tenth  session,  held  at  Algiers  in 
the  spring  of  the  year  1881. 

M.  G.  M^BOft,  treasurer,  then  gave  a  report  ^' 
creasing  prospentr  of  the  financial  con-'* 
ciatioD,  whiA  unabe!?  at  present eonSri^Uy  round  the  axle  o,  o'. 
bers.    After  this  speeA  the  ^^^  ^®  weight  p. 
memberB  met  in  theifi^  ^^,^,1^^  edges  upon  itea^^ 

^^  "^\his  aS^  the  aid  of  a  counterpoise,*  sub- 
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ELECTRICAL  INCANDESCENT  LAMt.  '^J 
OPEN  AIR. 
By   M.   Emile   Bbtnieb. 


of  Ha  dctonnlnation. 


The  process  of  !"««»*««*?;««  >J^^  Trfou" 
lown    in    1878,    is  now   abandoned.      Vanous 


air,  whicn 


known 


causes   brut 


164 


THE  TELBQBAPmO  JOl^BNAL  AND 

ELECTRICAL    REVIEW. 


[Sept.  2,  1882. 


are  evidoxLtlj  equivalent  when  luminous  sources  of  the  same  colour 
are  being*  tested.  For  variously  coloured  lights,  the  experiments  of 
M.  Siemens  and  those  of  MM.  Mac^  de  Lepinay  and  Kicati  prove 
that  they  are  inapplicable. 

Two  quantities  of  light  capable  of  giving  two  shadow*  of  the  satne 
clearness,  will  not  make  eq'ialUj  di^tinctj  black  printed  characters  upon  a 
white  ground. 

MM.  Maoe  de  Lepinay  and  Nicati  have,  therefore,  undertaken 
some  comparative  experiments,  and  have  established  numerical  rela- 
tions which  have  led  them  to  conclusions  particularly  interesting  to 
electricians.     We  will  reproduce  them  here. 

It  is  quite  evident  that  the  principal  object  of  public  and  private 
illumination  is  not  to  produce  upon  the  eye  a  more  or  less  intense 
sensation  of  light,  but  rather  to  enable  us  to  distinguish  what  is 
round  about  us.  Consequently,  with  equal  illuminating  power,  there 
IB  evidently  every  advantage  in  the  emplovment  of  a  yellow  illumi- 
nating source— intense  gas  jots  or  electric  incandescent  lamps— in 
preference  to  the  employment  of  a  source  rich  in  blue  rays,  as  is  the 
eloctrie  arc. 


screw  actuated  by  an  electric  motor.  Its  emplovment  presents  two 
advantages— absence  of  fire  and  constancy  of  weight.  After  having 
made  experiments  on  a  small  scale  with  accumulators  and  bichiomate 
of  potash  batteries  on  the  model  of  M.  Trouv^,  and  calculated  that 
the  bichromate  batteries  present  greater  constancnr  than  is  oommonly 
supposed,  M.  Tissandier  conceived  the  idea  of  the  model  which  wo 
shall  describe,  graving  the  results  obtained  from  it. 

Each  element  is  composed  of  a  parallelopipedical  trough  of  ebonite 
containing  10  plates  of  zinc  alternated  wifli  11  carbon  plates.  The 
weight  of  each  element  is  expressed  thus  : — 

_.  GraoimcH. 

Zmcs        1^200 

Carbons 900 

Ebonite  vessel 860 

Liquid  (about  four  litres)        4,800 

Accessories         200 


Total  

Or  eight  kilogrammes,  in  round  numbers. 


7,960 


,>>^rH^ 


Electeo-dtnamio  Balance. — ^M.  Debbun. 


This  conclusion  results  from  the  fact  that  experiments  made  by 
both  methods  lead  to  results  that  correspond  for  all  radiations  less 
refrangible  than  greenish  yellow,  but  that  completely  differ  for 
radiations  more  refrangible. 

Also,  in  order  to  characterise  the  practical  value  of  a  source  of  light, 
it  is  not  sufficient  to  give  its  value  in  Carcels,  a  value  deduced  from 
the  comparison  of  the  shadows  produced  by  these  two  sources,  but 
there  will  be  every  advantage  in  determining  at  the  same  time  the 
illuminating  power  of  the  source  by  a  method  deduced  from  clearness 
of  outline.  In  this  manner  two  numl^ers  would  be  obtained  which 
in  some  cases  might  be  widely  different,  according  to  the  nature  of 
tho  souree  employed. 


Parti. 

100 

16 

37 


SiTTIXa  OF  THE   26TH  AuGUST,    1882. 

LIGHT  BICHROMATE  OF  POT^VSH  BATTERY. 

Result  of  the   preliminary  experiments  performed  by  the  aid  of  a 
dynamo -electric  motor  actuating  an  aerial  screw.) 

By  M.  Gaston  Tissandieb. 
The  writer  proposed  in  hlH  researches  to  realise  the  experiment  made 
by  M.  Qiffard  in  1852  with  a  steam  motor,  making  use  of  an  aerial 


The  solution  is  composed  (by  weight)  thus  :  — 

Water      

Bichromate  of  potash 

Sulphuric  acid 

With  the  addition  of  a  little  bisulphate  of  mercury  to  maintain  the 
amalgamation  of  the  zincs.     The  great  concentration  of  the  solution 
diminishes  the  internal  resistance  of  the  element,  increases  its  dis- 
charge per  unit  of  time,  and  reduces  the  weight  of  water,  which  i* 
a  dead  weight,  to  its  minimum. 
The  constants  of  the  element  are  :  — 
E  =  2  volts. 
r=  0-01  ohm. 
A  battery  of  18  elements  in  tension  weighs  140  kilogrammes.*^ 
can  supply  upon  an  external  cireuit  of  0*64  ohm  resistance  *£^j^  ^^ 
of  60  amperes  for  about  an  hour  and  a  half,  and  a  ^^°V*!S!ub. 
foree  of  136  kilogramme tres  per  second,  from  which  could  "Jj^TjIn'ol 
100  kilogrammfetres  of  effective  work  (1}  horse -powe^JtB^n^yi, 
90  minutes. 

We  will  pass  over  the  description  of  the  screw  r^^^ 
the  motor.  AstH, 

TEe    motor  is  a  continuous    current    dynamcj^ 
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on  the  Siemens  system,  oonstracted  and  adapted  specially  for  this 
porpose  at  the  Siemens  establishment  at  Paris,  directed  by  M. 
Boistel. 

All  its  parts,  except  the  induced  part,  are  of  cast-steel,  but  they 
ha^-e  been  reduced  to  a  minimum  of  weight  and  dimensions,  for  the 
machine,  constructed  to  furnish  100  kilogramm^res  with  a  current 
of  50  amp5res,  making  1,200  revolutions,  only  weighs  55  kilo- 
grammes. 

The  battery  and  the  machine,  therefore,  weigh  no  more  than 
200  kilogrammes;  an  elongated  balloon  of  1,000  cubic  metres, 
27  metres  long  and  9  metres  diameter  at  the  centre,  is  sufficient  to 
support  them.  With  a  machine  giving  100  kilogramm^tres  and  a 
screw  of  2*86  m.  diameter,  making  100  revolutions  per  second,  M. 
Tissandier  expects  to  obtain  an  average  speed  of  4  metres  per  second, 
which  will  allow  him  to  deviate  sensibly  from  the  line  of  the  wind, 
and  even  to  direct  himself  in  any  direction  in  calm  weather. 


ON  THE  METHODS  OF  COMPARING  THE  CO-EFFICIENTS 
OF  INDUCTION;  CAUSES  OF  ERRORS,  AND  MEANS  OF 
PREVENTING  THEM. 

By  M.  Marcel  BEiLLOinN. 

The  nature  of  this  communication,  of  an  order  at  once  theoretical 
and  experimental,  does  not  admit  of  a  succinct  analysis,  and  could 
find  no  place  here  except  with  developments,  which  would  lead  us  out 
of  the  course  which  we  have  traced  for  ourselves. 


REGISTERING  CAPILLARY  ELECTROMETER. 
By  M.  E.  Debetjn. 

In  certain  investigations  which  demand  an  almost  continuous 
observation  of  the  difference  of  potential  between  two  given  points, 
it  is  very  fatiguing  to  observe  and  record  the  variations  of  height  of 
the  column  of  mercury  of  the  electrometer. 

M.  Debrun  has  combined,  with  the  object  of  suppressing  this 
fatigue,  and  of  obtaining  continuous  and  more  precise  results,  a 
recording  system,  which  is  ingenious,  but  rather  complicated.  It 
would  be  impossible  to  make  the  mechanism  understood  without  the 
assistance  o:f  a  figure. 


ELECTRO-MAGNETIC  DETERMINATION  OF  THE 
MECHANICAL  EQUIVALENT  OF  HEAT. 

By  M.  Mabcel  Defbez. 

The  experiments  hitherto  made  to  determine  the  mechanical  equi- 
valent of  heat  have  given  numbers  which  vary  between  420  and  432. 
The  errors  arise  chiefly  from  the  imperfect  process  which  serves 
to  determine  the  labour  expended.  The  method  proposed  bv  M. 
Marcel  Deprez  depends  in  principle  upon  a  measurement  of  the 
effects  of  induction  in  the  Foucault  disc.  To  understand  this  method, 
it  is  necessary,  in  the  first  place,  to  remember  the  magnetic  speed- 
indicator  of  M.  Marcel  Deprez.      This  apparatus  is  composed  of 
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Speeo-indicatob. — Maboel  Depbez. 


A,  B.  Horse-shoe  magnet. 

c,  D.  Knife  edges. 

K.  Iron  tube.        F.  Copper  tube. 

The  two  tubes  turn  concentrically  round  the  axle  o,  o '. 

L.  Lever  supporting  the  weight  p. 

jj^  a  horizontal  horse-shoe  magnet,  bearing  two  knife  edges  upon  its  axis. 

^^Bttween  the  poles  of  this  magnet  is  an  iron  tube,  surrounded  by 

copper  tube,  to  which  a  rapid  rotary  motion  is  imparted.     The 

xis  of  induction  tend  to  attract  the  magnet  in  the  direction  of  the 

Tf  motion,  and  it  is  necessary,  in  order  to  maintain  equilibrium, 

^mterbalance  this  action  by  the  aid  of  a  counterpoise,*  sus- 

The  asodfth'^  speed-indicator  properly  bo  called,  tbe  magnet,  which  has  been  properly 
^^""•^'^^nclined  at  a  certain  angle  dependent  on  this  speed,  and  It  ia  this  angle 


X>endod  at  the  extremity  of  a  horizontal  lever,  perpendicular  to  the 
common  axis  of  the  magnet,  and  the  revolving  copper  and  iron 
tube. 

Knowing  the  speed  of  rotation  and  the  couple  which  equalises  the 
inductive  action,  it  is  very  easy  to  deduce  therefrom  the  induf^tive 
energy  absorbed  by  the  system,  energy  which  is  transformed  entirely 
into  heat. 

To  obtain  a  constant  speed,  the  copper  and  iron  tube  is  set  in  motion 
by  means  of  an  electro-motor  provided  with  a  centrifugal  interrupter, 
invented  by  M.  Marcel  Deprez.  Wo  can  thus,  and  this  is  the 
preferable  means,  utilise  the  tendency  to  displacement  of  the  magnet, 
under  the  influence  of  feeble  variations  of  speed,  to  break  or  close 
the  circuit  of  the  electric  motor  which  actuates  the  apparatus.  The 
speed  varies  then  only  to  a  very  small  degree.  The  speed-indicator 
is  therefore  transformed  into  a  Foucault  disc,  with  a  constant  speed 
and  of  a  peculiar  form,  in  which  the  quanti^  of  inductive  energy, 
transformed  into  heat,  is  measured  very  exactly  by  means  of  the 
speed  of  rotation,  and  of  the  couple  which  equalises  the  magnet.  It 
is  important  to  observe  that  this  method  eliminates  aU  passive 
resistances,  only  taking  account  of  the  inductive  energ^y  transformed 
into  heat  in  the  copper  and  iron  tube.  It  remains  now  to  measure 
the  quantity  of  heat  given  out  in  the  system  in  rotation. 

To  this  end  M.  Marcel  Deprez  applies  the  principle  of  the  sulphurous 
acid  calorimeter  of  M.  d'Arsonval.  The  apparatus  designed  for 
measurement  comprises  a  movable  magnet  and  a  fixed  copper  and 
iron  tube,  that  is  to  say,  an  arrangement  the  reverse  of  that  for  the 
speed-indicator.  The  interior  of  the  fixed  tube,  closed  at  both 
extremities,  is  filled  with  sulphurous  acid  in  communication  by  a 
small  tube  with  an  external  reservoir.  The  evaporation  of  the 
sulphurous  acid  and  its  condensation  in  the  external  tube  are  effected 
by  the  most  slight  elevation  of  temperature.  The  volume  of  ^  acid 
condensed  in  a  given  time  indicates  the  number  of  calories  furnished 
by  the  apparatus.  Condensation  occurring  at  the  temperature  of  the 
surrounding  air,  there  is  no  correction  to  make  in  this  respect.  In 
order  that  the  feeble  elevation  of  temperature  of  the  tube  of  copper 
and  iron  may  not  produce  any  radiation  and  any  loss  of  heat,  this 
tube  is  enveloped  in  swanks  down,  which  opposes  radiation. 

The  tube  being  fixed  and  the  magnet  movable,  the  tube  tends  to 
be  attracted  by  the  magnet.  The  torsion  couple  is  equalised  by  a 
platinum  wire,  the  effect  of  which  is  measured,  applying  the  laws 
of  elasticity. 


Apparatus   fob   Measttbiko   the   Mechanical   Eqittvalent   op 
Heat.  — Mabcel  Depbez  . 

A,  B.  Ends  of  the  revolving  magnet. 

E.  Tube  of  iron.        f.  Tube  of  copper. 
H.  Envelope  of  swan's  down. 

B.  Interior  of  tube  enclosing  sulphurous  acid. 
T.  Tube  of  communication. 

s.  Sulphurous  acid  condensing  chamber. 

"We  have  thus,  on  one  hand,  the  exact  measurement  of  inductive 
energy,  and  on  the  other  hand  the  measurement  of  the  heat  liberated 
by  this  inductive  energy.  He  deduces  from  it  directly  the  value  of 
the  mechanical  equivtuent  of  heat,  writing  that  the  inductive  energy 
in  a  given  time,  when  the  regime  is  established,  is  equal  to  the  heat 
evolved  deducted  from  the  quantity  of  sulphurous  acid  condensed 
during  the  same  time,  multiplied  by  the  mechanical  equivalent  of 
heat,  the  only  unknown  quantity  in  the  problem.  The  apparatus  is 
constructed  with  great  accuracy,  and  gives  the  hope  of  determining 
the  mechanical  equivalent  of  heat  as  near  as  1-1000  owing  to  the 
ingenious  method  of  which  M.  Marcel  Deprez  has  just  presented 
the  principle  to  the  association. 


'Ife^ottdto 


matW 


mits  of  its  determination. 


Sitting  of  the  28th  August,  1882. 

ELECTKICAL  INCANDESCENT   LAMPS  ACTING   IN  THE 
OPEN  AIR. 

By    M.   Exile   Hetnieb. 

The  process  of   incandescence   in   the  open  air,  which  I  made 
known    in    1878,    is   now    abandoned.       various    causes    brought 
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this  about ;  not  to  mention  those  of  a  technical  order.  I  recognise 
that  my  old  lamps  have  a  rather  low  photo- 
metric effect;  that  certain  of  their  parts 
are  delicate,  and  call  for  attentions  some- 
times incompatible  with  the  requirements  of 
practice. 

But  these  defects,  connected  with  one 
system  of  lamp,  and  to  the  dispositions  which 
have  been  given  to  it,  are  not  inherent  to  the 
process  of  incandescence  in  the  open  air  itself. 
I  was  therefore  able  to  seek,  with  the  same 
view,  new  systems,  giving,  like  the  old  one, 
a  white  and  fixed  light,  and  in  which  the 
defects  recognised  in  the  old  lamps  will  be 
eliminated  or  decreased.  It  is  the  results  of 
these  new  researches  which  I  wish  to  explain 
clearly. 

I  shall  only  illustrate  by  figures  the 
principle  of  my  old  system  (fig.  1)  and 
its  most  usual  form  (fig.  2),  to  bring  im- 
mediately  to    the    fore    the   description    of 

the  unpublished  details. 

Second  System. 

With  a  given  electric  conductor,  one  can  considerably  increase  its 
resistance  by  cutting  it  transversely  in  various  places.    The  increase 


Fig.  1. 


thin  carbons  in  the  transverse  direction  ;  carbons  of  roimd  or 
square  section  take  a  wolf's  tooth  form  (fig.  6),  which  is  unfavourable 
to  the  luminous  effect  of  the  apparatus,  for  the  pomts  relativelY 
cold  which  stand  out  from  the  dissected  conductor  are  the  leat  of 
a  very  important  superfluous  emission  of  heat. 

We  have  overoome  thia  diffi- 
culty  in  the  atrangement^ 
fig.  6.  The  dissected  con- 
ductor describes  a  broken  line, 
and  the  current,  traverain^ 
the  end  of  each  rod  obliquely, 
leaves  no  point  out  of  dicuit! 
Fig.  7  represents  an  electric 
lamp  constructed  upon  this 
principle.  The  carbons, 
guided  between  two  pumice- 
stone  plates,  are  respectively 
propelled  towards  the  open- 
ing of  the  lamp  by  unequal 
weights,,  sliding  in  grooves 
made  in  a  brass  tnangle. 
The  insulated  pieces,  ▲  and  b» 
serve  as  stops  and  as  termin&l 
Fio.  6.  contacts. 

This  lamp  acts  well,  but  we 
must  wait,  to  judge  of  it,  until  it  is  provided  with  carbons  of  a  verj 


of  resistance  is  more  considerable  in  proportion  as  the  sections  are 
more  numerous  and  smaller. 

Fig.  3  shows  a  conductor  of  graphite  composed  of  a  certain  number  of 
superposed  layers,  moderately  pressed  together  between  two  contacts. 


Fig.  7. 


Fio.  3. 


Fio.  4. 


flattened  section,  which  will  allow  of  multiplication  and  of  approxi- 
mating the  contacts,  to  simplify  the  lamp  and  <liTniTii>b  its  size. 

Provisionally,  I  prefer  the  following  recent  inyention,  which  is 
more  simple,  less  Yoluminous,  and  acting  with  any  carbons  whatever. 


TJdrd  System, 

I  utilise  here  the  thin  form  which  we  notice  in  the  two  preceding 
systems. 

There  are  two  rods  of  carbon  made  thinner  at  one  end  (fig  8) ;  thej 
are  placed  in  the  same  plane,  ahnoet  piuuUel  to  each  ol^er,  and  are 
approximated  until  they  touch ;   their  point  of  contact,  x,  will  W 


Such  a  conductor,  mounted  in  a  transparent,  hollow,  and  completely 
closed  receptacle,  would  constitute  a  good  electric  lamp  ;  but  its  con- 
struction gives  rise  to  difficulties  which  have  not  been  overoome. 
In  air  the  combustion  of  the  incandescent   carbon  necessitates 

the  renewal  of  tihe  material  of 
the  luminous  matter.  This  is 
how  the  difficulty  may  be  sur- 
mounted. 

The  dissected  conductor  is 
composed  of  the  converg^g 
extremities  of  small  rods  of 
carbon,  which  come  together 
between  the  two  contacts, 
▲  and  B  (fig.  4),  each  rod  is 
traversed,  transversely  and  at 
its  extremity  only,  by  the  elec- 
tric current.  With  n  carbons, 
one  obtains  ft  -f-  1  contacts. 
The  renewal  of  the  carbon  as 
consumed  is  brought  about  by 
the  continual  progression  of 
the  carbons,  which  ooindde, 
which  the  contact  pieces  will 


Fio.  8. 


Fio.  9. 


Fio.  10. 


Fio.  5. 


of 


like  the  voussoirs  of    an  arch, 
be  the  piers. 
The  arrangement  indicated  in  fig.  4  is  only  realisable  with  very 


situated  above  the  points,  towards  the  base  of  the  coning.  The  jwiiitt 
being  free,  one  can  make  them  rest  upon  two  contacts,  ▲  and  b  (fig.  9), 
and  thus  obtain  an  incandescent  system  in  which  the  electric  comnt 
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traTenefl  8UCoeBBiTel7,  in  the  opposite  direction,  the  two  pointed  ends, 
passing  from  one  to  the  other  by  their  lateral  mutual  contact. 

To  maintain  the  parts  in  this  condition, 
notwithstanding  the  combustion  of  the 
points,  it  is  necessary  continuously  to 
nnpel  the  carbons,  in  a  longitudinal 
direction,  and  to  give  to  the  supporting 
contacts  a  suitable  obliquity  (ng.  10) ; 
the  rods  ought  also  to  be  guided  in  their 
oommon  plane.  Under  these  conditions, 
the  pointed  form  is  maintained;  the 
carbons  continue  to  impinge  upon  their 
respective  contacts,  and  to  touch  each 
•other  at  a  certain  distance  above  the 

Cts.  Fig.  1 1  represents  one  practical 
I  given  to  the  apparatus.  The  car- 
bons, ▲  and  B,  are  respectively  impelled 
by  weights,  p  and  q,  sliding  upon  two 
metallic  guides,  o  and  d.  The  oblique 
contacts,  e,  p,  are  two  sheets  of  copper, 
fixed  upon  bronze  arcs,  o,  h.  Two  pairs 
of  insulated  clamps,  i  and  j,  connect  the 
two  halves  of  the  lamp ;  the  first  pair  is 
of  wood,  the  second  is  of  slate,  and  forms 
a  slot,  which  guides  the  two  carbons  in 
their  common  plane. 

The  weights,  p  and  q,  are  insulated 
from  the  carbons  which  they  impel,  by 
^OTY  caps,  r  and  s. 

The  electric  current,  entering  by  the 
terminal,  x,  follows  the  brass  gn^de,  c, 
the  bend,  o,  the  contact,  e,  goes  up  the 
pointed  extremity  of  the  carbon,  a, 
passes  over  the  contact,  x,  descends  by 
the  carbon  end,  b,  and  foUows  the  con- 
tact, F,  the  bend,  h,  and  the  guide,  d,  to 
iSie  terminal,  l. 

The  two  extreme  contacts  make  little 
shadow;  the  middle  contact  causes  no 
loss  of  heat  or  light,  and  usefully  in- 
creases the  total  resistance  of  the  lamp. 

This  combination  of  two  very  approxi- 
mate incandescent  points,  and  of  three 
neighbouring  contacts,  procures  a  con-  C^H     |n 

centration   of    heat    favourable    to  the 
photometric  effect  of  the  apparatus. 

The  exp»eriment8  in  progress  will  give,  \i\i     l 

on  this  point,  figures  which  will  confirm  viZsUH 

the  favourable  impression  produced  by  ^MTil  y  ^ol 

the  first  trialf  • 

The  apparatus  is  simple,  easily  manipu- 
lated, and  of  certain  action ;  its  narrow 
.and  symmetrical  form  allows  of  using  it 
everywhere. 

As  to  the  necessity  of  renewing  the 
carbons  daily,  it  has  been  necessary,  up 
to  this  day,  to  submit  to  it  in  all  systems 
capable  of  giving  white  light  with  a 
g(X)d  photometric  effect.  Yiq.  11. 

The  most  grave  defect  of  my  incan- 
descent lamps  is  their  too  feeble  resistance,  which  necessitates  the 
employment  of  intense  currents,  the  transmission  of  which  is  costly. 

From  this  point  of  view,  the  third  system,  is  superior  to  the  first, 
^ut  inferior  to  the  second. 


A    DIFFERENTIAL    ELECTRIC 
THERMOSCOPE. 


By     W.     F.     NOSWORTHY. 


It  has  of  late  freqneQtly  been  pointed  ont  to  students  and 
others  that  little  real  progress  can  be  made  in  any  branch 
of  science  from  tlie  cursory  reading  of  a  book ;  that  by 
experiment  alone  can  such  subjects  be  successfully  grappled 
with. 

This  is  undoubtedly  true  ;  but  it  must  be  remembered 
that  by  far  the  greater  portion  of  such  persons  are  unable  to 
attend  lectures,  join  societies,  or  otherwise  avail  themselves 
of  the  facilities  oflfered  to  those  who  have  the  good  fortune 
to  reside  in  London  or  other  large  city  where  these  institu- 
tions exist,  while  the  excessive  cost  of  scientific  apparatus, 
oven  of  the  most  elementary  nature  (frequently  exceeding 
imany  times  the  intrinsic  value  of  the  articles),  forbids  their 
procuring  the  necessary  instruments  wherewith  to  experi- 
ment at  home. 

This  latter  fact  is  undeniably  a  great  obstacle  to  the  pro- 
gress of  science,  therefore  whatever  steps  are  taken  tenaing 
to  reduce  the  price  of  scientific  apparatus  generally  will,  I 
venture  to  say,  be  welcomed  by  all,  and  prove  a  material  aid 
to  science  by  increasing  the  number  of  workers  in  the  field. 

To  persons  engaged  in  the  study  of  radiant  heat,  or  even 
those  who  have  occasionally  to  measure  small  diflferences  of 


temperature,  the  possession  of  a  thermopile  is  of  paramount 
importance.    The  cost  of  this  instrument  is  about  £4  4s. 

The  object  of  the  present  communication  is  to  call  the 
attention  of  those  interested  to  a  simple  arrangement  which 
may  with  advantage  replace  the  thermopile,  and  be  con- 
structed by  any  one  at  a  cost  not  exceeding  five  shillings. 

It  has  long  been  known  that  the  electrical  resistance  of  a 
wire  varies  with  every  change  of  temperature,  the  resistance 
increasing  with  a  rise  and  diminishing  with  a  fall  of  tem- 
perature. This  fact  forms  the  principle  upon  which  the 
instrument  about  to  be  described  is  based. 

Four  coils  of  fine,  silk-covered  copper  wire  are  joined  up 
with  a  delicate  galvanometer  and  a  couple  of  Daniell's  cells 
as  a  Wheatstone's  bridge  (fig.  1).    If  the  resistances  of  the 


Fio.  1. 

coils,  a,  b,  c,  (/,  are  equal  and  at  the  same  temperature,  the 
points,  D  and  e,  will  be  at  the  same  potential ;  therefore  no 
current  will  flow  through  the  galvanometer,  G. 

Suppose,  now,  the  temperature  of  one  of  the  coils,  o,  for 
example,  be  raised,  the  resistance  of  that  coil  will  be  increased 
and.  the  potential  of  the  point,  B,  thereby  reduced  relatively 


Fio.  2. 

to  that  of  D,  consequently  a  current  will  flow  through  o  in 
the  direction  from  d  to  e,  causing  a  deflection,  say,  to  the 
left.  On  the  other  hand,  if  it  be  the  temperature  of  (f  that 
is  increased  the  potential  of  e  will  be  raised  above  that  of  d, 
and  the  direction  of  the  current  through  g  reversed,  the 
deflection  in  this  case  being  to  the  right.  If  however  the 
temperature  of  both  c  and  o'  be  increased  or  reduced  by 
exactly  equal  amounts,  no  change  will  take  place  in  the 
potential  at  E,  and  there  will  be  no  deflection  of  the 
galvanometer. 

From  what  has  now  been  stated  fig.  2  will  be  readily 
understood. 

The  two  coils,  a,  h  (fig.  1),  are  embedded  in  the  base  of 
the  instrument,  while  the  coils,  c,  c ,  are  supported,  as  shown, 
by  the  four  glass  tubes,  m  n,  op^qr^st,  through  which  the 
connecting  wires  from  the  respective  coils  pass  to  the  ter- 
minals on  the  base.  The  battery  may  be  connected  to  the 
terminals,  b,  a,  and  the  galvanometer  to  d,  e,  or  vice  versa. 
Arranged  thus,  the  instrument  forms  a  differential  thermo- 
scope  of  great  sensibility,  and  can  be  used  in  every  case 
where  the  thermopile  has  hitherto  been  employed. 

In  the  instrument  represented  by  the  drawing  the  four 
coils  are  composed  of  No.  40  silk-covered  copper  wire  and 
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have  a  resistance  of  20  B.  A.  units  each.  The  coils,  c,  c/,  are 
farther  coated  with  lampblack.  The  galvanometer  used  in 
connection  therewith  is  an  astatic  mirror,  of  which  a  section 
having  a  resistance  of  125  ohms  has  been  employed. 

It  will  be  seen  that  the  relation  between  the  resistance 
of  the  galvanometer  and  coils  is  not  such  as  to  give  the 
maximum  sensibility  to  the  arrangement,  nevertheless  the 
comparisons  made  between  this  instrument  and  a  thermopile 
of  forty-eight  pairs  of  antimony-bismuth  plates,  having  a 
resistance  of  1*4  units,  and  joined  up  with  an  astatic  reflect- 
ing galvanometer  of  1*5  units  resistance,  specially  constructed 
for  use  with  the  pile,  are  extremely  satisfactory,  for  when 
a  source  of  heat  is  placed  equidistant  from  the  two  the 
galvanometer  in  connection  with  the  thermoscope  invariably 
gives  the  highest  deflection,  and  is  also  the  first  to  sink  to 
zero  when  the  source  of  heat  is  removed. 

For  those  who  have  not  the  means  of  measuring  the 
resistance,  the  coils  may  be  made  of  equal  lengths  of  wire. 
As,  however,  owing  probably  to  mechanical  defects  in 
manufacture,  two  equal  lengths  of  the  same  wire  seldom 
have  exactly  the  same  resistance,  it  will  be  necessary  to 
finally  adjust  the  coils  by  adding  or  cutting  off  a  small 
piece  of  the  wire  until  the  galvanometer  shows  no  move- 
ment when  the  battery  circuit  is  closed.  Sufficient  time 
should  elapse  between  touching  the  coils  and  making  this 
trial  to  allow  the  wire  to  assume  the  temperature  of  the 
atmosphere,  otherwise  the  coil  last  touched  will  appear  to 
have  the  greatest  resistance. 

Many  improvements  in  the  construction  of  the  instrument 
will  readily  suggest  themselves,  the  form  shown  in  the 
figure  has,  however,  answered  all  my  requirements,  indeed 
since  its  completion  I  have  seldom  used  the  thermopile. 


CHASTER'S  TELEPHONIC  APPARATUS. 


This  arrangement,  which  is  shown  in  general  appearance 
by  fig,  1,  is  the  invention  of  ]\Ir.  J.  E.  Chaster.     It  is  a 


'^H--^ 

i 

^gjii: 

pr 

"^^^ 

The  receiver  of  this  apparatus  (the  essential  portion  of 
which  is  shown  in  section  by  fig.  2)  will  be  readily  under- 
stood by  those  conversant  with  telephonic  matters.  The 
metal  case  in  which  the  electro-magnetic  coil  is  enclosed  is 
of  iron,  and  practically  forms  a  prolongation  of  the  lower 
pole  of  the  electro-magnet.     The  edges  of  the  ferrotype 


Fig.  2. 

diaphragm  rest  on  the  edge  of  the  metal  box,  and  are 
secured  by  means  of  a  screw  cap.  The  magnetisation  of 
the  electro-magnet  is  effected  by  means  of  the  line  current, 
there  being  no  induction-coil  in  the  apparatus. 

The  microphonic  transmitter,  which  is  a  feature  in  the 
apparatus,  can  be  seen  in  fig.  3.  It  is  formed  of  four 
vertical  carbon  pencils  connected  up  in  sets  of  two,  the 
cuiTcnt  passing  down  one  set  and  up  the  other,  as  can  be 
seen.  The  microphones  are  set  on  a  thin  board,  ^Yhich  is 
hinged  at  the  top,  and  which  is  kept  pressed  gently  forward 
against  its  frame  by  means  of  a  lead  weight.  The  front 
surface  of  the  board  is  opposite  a  round  orifice  (seen  in 
^g,  1),  into  which  the  operator  speaks.  We  may  mention 
in  conclusion  that  the  four  upright  pieces  of  carbon-pencil 
belonging  to  the  microphone  transmitter  are  each  wrapped 
round  their  middles  with  a  band  of  sheet  lead  for  the  pur- 
pose of  increasing  their  weight. 


FtS 


Fig.  3. 


very  convenient  and  n«at  adaptation  of  an  electro?magnetic 
telephone  with  a  microphonic  transmitter. 


oning. 


The  apparatus  [is  provided  with  the  '^su^.^ 
alarum  bell,  and  push  button.  "^^^ 


sfildibver 
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REPORT  OF  ELECTRICAL  TESTS  OF 
THE  "1881"  AND  "1882"  ATLANTIC 
CABLES  OF  THE  AMERICAN  TELE- 
GRAPH AND  CABLE  COMPANY. 

Taken  at  Penzance  on  the  Ist  and  2nd  July,  1882. 


Siemens  Brothees  &  Co.*8  Telegraph  Works, 
Mbsbbs.  Siemens  Bbob.  &  Ck>.,  Charlton  Pier,  Woolwich,  Kent. 

12,  Queen  Anne's  Gate,  Westminster.  July  21th,  1882. 

Dear  Sirs, — In  accordance  with  yonr  instructions,  I  proceeded  to 
Penzance  for  the  purpose  of  testing  the  **  1881 "  and  **  1882  "  cables 
of  the  American  Telegraph  and  Cable  Company,  to  which  end  every 
facility  was  afforded  me  by  the  Company's  Superintendent  there,  Mr. 
Modmiige.  On  the  evening  of  the  Ist  instant,  I  tested  the  '*  1881  " 
and  **  1882"  cables  separate! v,  and  on  the  2nd  instant,  took  a  series 
of  tests  of  both  cables  together,  their  ends  being  joined  at  Canso. 
1  enclose  a  detailed  description  of  the  metliods  employed,  the  obser- 
vations recorded,  and  the  results  deduced  therefrom.  I  was  fortunate 
in  finding  the  cables  remarkably  free  from  disturbance  b^  earth 
currents  during  the  whole  time  I  tested,  and  the  results  obtained  are 
therefore  the  more  accordant,  and,  as  you  will  gather  from  inspection 
of  the  results,  highly  satisfactory,  and  evidencing  both  cables  to  be 
in  perfect  electrical  condition. 

I  am,  dear  Sirs,  yours  faithfully, 

Frank  Jacob,  M.S.T.E.,  M.P.S.  Lond.,  &c. 


METHODS   OF  TESTING. 

Conductor  Resistance. 

This  was  determined  by  '*  reproduced  deflection  "  as  follows  : — 
The  cable,  with  its  distant  end  to  earth,  is  connected  through  a 
suitably  shunted  galvanometer  and  battery  with  reversing  key  to 
earth,  and  a  series  of  deflections  (the  batterv  being  reversed  between 
each  reading)  are  taken  as  rapidly  as  possible  and  recorded ;  a  resist- 
ance box  is  then  substituted  in  place  of  the  cable,  and  varied  until 
the  some  deflections  are  reproduced ;  the  resistances  thus  obtained 
are  equal  to  the  apparent  resistances  offered  by  the  cable  to  either 
current.  The  harmonic  mean  of  the  results,  with  positive  and  nega- 
tive current  to  line  respectively,  gives  the  true  resistance  of  the 
conductor.  The  advantage  gained  by  this  over  the  usual  **  bridge  " 
method  is,  that  reversals  can  be  taken  far  more  rapidly,  and  the 
variation  caused  by  earth  currents,  as  well  as  being  continuously 
under  observation,  be  most  easily  eliminated;  and  if  an  "inferred 
zero"  be  used,  by  having  the  spot,  when  no  current  is  passing  through 
the  galvanometer  coils,  considerably  off  the  scale,  the  results  can  be 
determined  to  the  same  degree  of  accuracy  as  in  the  method  referred 
to  above.  ^ 

Electro-static  Capacity. 

This  was  determined  by  the  **  Balance"  method,  as  described  by 
Sir  W.  Thomson  in  his  Report  of  Testing  the  Direct  United  States 
Cable  Company's  cable,  on  the  16th  and  17th  December,  1875. 

Dielectric  Resiotanoe. 

This,  as  the  earth  currents  were  found  to  be  remarkably  steady, 
was  measured  in  the  ordinary  way  by  the  •*  deflection  "  method. 

A  battery  of  40  Darnell's  elements  in  series  was  used  for  aU  the 
tests. 

Length  of  Cables  from  Sennen  (Cornwall)  to  Dover  Bay  (Nova 
Scotia) : 

'*  1881  "  cable 2517*76  nautical  miles. 

"1882"  cable    ..  ..         ..    2562-70        „ 

At  the  Cornwall  end  there  is  a  quadruple  imderground  cable  laid 
to  Penzance,  the  resistance  of  each  core  being  19*5  Siemens  units, 
and  electro-static  capacity  3' I  microfarads.  On  the  Nova-Scotian 
side  four  undergrouna  cables  connect  to  Canso,  having  each  a  resist- 
ance of  16*5  Siemens  units,  and  a  capacity  of  2*5  microfarads.  The 
dielectric  resistance  of  these  may  be  neglected,  in  comparison  with 
that  of  the  submarine  cables,  without  introducing  any  perceptible 
error. 

Earth  is  obtained  for  each  cable  by  one  of  the  underground  cables, 
which  is  connected  at  the  landing  place  by  well-soldered  and  massive 
joints  to  the  sheathing  wires  of  each  shore-end  cable  respectively. 


ELECTRICAL  TESTS  OF  THE  "  1881 "  CABLE. 

From  8.15  to  8.25  p.m.,  on  July  1st,  this  cable  was  earthed  and 
then  insulated  until  9.15  p.m.  at  Canso. 

Conductor  Resistanoe. 

Negative  current  to  line  8,670  S.U.  ">       harmonic  mean  = 
Positive        „  „     7,650  S.U.  j      8,084  Siemens  units. 

Subtracting  70  S.U.  for  the  resistance  of  the  undergroimd  cables 
at  each  side,  we  obtain  8,014  Siemens  units  as  the  resistance  of  the 
sahmarine  cable,  or  a  mean,  per  nautical  mile,  of  3*184  Siemens 
units. 

Electro-static  Capacity. 
Ne^tive  ciUTcnt  to  lino  904*9  mfds. ")        mean  =.  892*6 
Positive  „  „     880*3    „     j  microfarads. 

Subtracting  6|6  microfarads  for  &at  of  the  underg^und  cables, 
wo  obtain  887  microfarads  as  the  capacity  for  the  submarine  cable,  or 
L  of  0*352  microfarad  per  nautical  mile. 


Dielectric  Resistance. 

The  "constant"  of  the  galvanometer  or  the  resistance  which  with 
inflnite  resistance  in  the  shunt  would  give  a  deflection  of  one  division, 
was  19,700  millions  Siemens  units,  and  the  deflections  through  the 
cable  were  taken  with  a  shunt  ha\ing  one-ninth  of  the  galvanometer's 
resistance. 

The  results  are  exhibited  in  tabular  form. 

Column     I.  gives  the  time  of  electrification ; 

the  mean  deflection  observed  each  minute ; 

the  resistanoe  oaloulated  from  *  *  II . "  ; 

these  resistances  reduced  for  electrification  to 
the  value  for  the  firat  minute's  electrification, 
so  as  to  obtain  Uie  mean  first  minute  result 
from  the  ten  minutes'  test. 


II. 

in. 
rv. 


Positive  Cihirent  to 

Line. 

I. 

II. 

i 

m. 

Millions 

IV. 

Mil  linns 

Minutes. 

Deflection. 

Sicmen-i 

Siemens 

1 

unit*. 

unit«. 

1 

1       320 

0*16 

6*2 

2 

,       230 

8*56 

71 

3 
4 
5 
6 

7 
8 
9 

]       300 

230 

100 

;       180 

1       150 

1       120 

120 

6*57 
8*56 
19*70 
10*95 
13*14 
16*42 
16*42 

51 
6*3 

Mean  of  results  reduced  to 

8*9 
10*9 
10-6 

electrification  after  fimt 
minute   =   8*3  millions 
Siemens  units, 
or  20,900  millions  Siemens 
units  per  nautical  mUe. 

10 

100 

19*70 

11*9 

Negative  Current  to  Lini 


II. 


Minutes.   Deflection. 

I 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


410 
330 
200 
100 
50 
180 
180 
200 
200 
170 


III. 

Millions 

Siemens 

units. 


4*80 

5*97 

9*85 

19*70 

39*40 

10*95 

10*95 

9*85 

9*85 

11*59 


IV. 

Millions 

Siemens 

units*. 


4*8 
4*9 
7*6 
14*6 
[28*3]* 
7-6 
7*4 
6*5 
6*3 
7*3 


\  Mean  of  results  reduced  to 
!     electrification  after  first 

minute   =    7*4   millions 
'     Siemens  units, 
or  18,640  millions  Siemens 

units  per  nautical  mile. 


The  cable  was  earthed  for  ten  minutes  between  the  tests  with  the 
two  currents. 

Mean  of  results  with  both  curi'entsj  to  lino,  reduced  to  electrification 
after  first  miniHe : 

7*85  millions  Siemens  units  for  the  wliole  cable,  or  19,770  millions 
Siemens  units  per  nautical  mile. 


ELECTRICAL  TESTS  OF  TUP:  "  1882"  C^VBLE. 

Earthed  at  Canso  9.15  to  9.25  p.m.,  and  insulated  till  10.15  p.m. 

Conductor  Resistance. 

Negative  current  to  line  8,331  S.U. ")  Mean  : 

Positive  „  „      8,334     „     )    8,331  Siemens  units. 

No  difference  between  the  results  with  each  current,  thus  evi- 
dencing tiie  smallness  of  the  earth  currents.  Subtracting  70  Siemens 
units  for  the  resistance  of  the  underground  cables,  this  gives  8,264 
Siemens  units  for  the  resistance  of  the  submarine  cable,  or  a  mean, 
per  nautical  mile,  of  3*225  Siemens  units. 

Electro -STATIC  Capacity. 

The  same  with  both  currents  to  line,  viz.,  930*6  microfcrads. 
Subtracting  5*6  microfarads  for  the  underground  cables,  the  sub- 
marine cable  has  a  capacity  of  925  microfarads,  or  a  mean  of  0*361 
microfarad  per  nautical  mile. 

Dielectric  Resistance. — Positive  Current  to  Line. 


I. 

II. 

Minutes. 

Deflection. 

1 

3*20 

2 

270 

3 

260 

4 

250 

5 

220 

6 

210 

7 

170 

8 

160 

9 

160 

10 

140 

ni. 

HUlions 

Siemens 

units. 


IV. 

MilliouH 

Siemens 

units. 


6*16 

6*2 

7*30 

6*1 

7*58 

6*9 

7*88 

5*8 

8*95 

6*4 

9*39 

6*5 

11*59 

7*8 

12*31 

81 

12*31 

7*9 

14*07 

8*9 

Monn  of  results  reduced  to 
olcctrification  after  first 
minute  =  7*0  miDiona 
Siemens  units, 

or  17,940  millions  Siemens 
units  per  nautical  mile. 


•  The  flgurcs  in  brackets  are  c:;cludtd,  Jx^lng  cue  to  a  variation  in  eartli 
currents.  ^^ 
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Negative  Cubbbnt  to  Line. 


NeGATITB  CUBIIENT  TO  LiNB. 


n. 


Minutes.    Deflection. 


III. 

Millions 

Siemens 

unit.'. 


IV. 

Millions 

Siemens 

uults. 


1 

320     ' 

6-16 

01 

2 

170 

11-59 

9-6 

3 

170 

11-59 

90 

4 

220 

8-95 

6-6 

Mean  of  results  reduced  to 

6 

170 

11-59 

8-3 

electrificatioii  after  first 

6 

160     1 

13-14 

9-1 

7 

180 

10-95 

7-4 

Siemens  units, 

8 

100     , 

19-70 

nv 

or  20,000  millions  Siemens 

9 

220     1 

8-95 

imits  per  nautical  mile. 

10 

150    1 

,  13-14 

8-3 

The  cable  was  earthed  for  ten  minutes  between  each  series. 

Mean  of  results  with  both  currents  to  line,  reduced  to  electrification 
after  first  minute, 

=  7*4  Siemens  units  for  the  whole  cable,  or  18,970  millions 
Siemens  units  per  nautical  mile. 


ELECTRICAL  TESTS  OF  THE  "  1881 "  AND  '*  1882  " 
CABLES  JOINED. 

July  2nd,  8.15  a.m.,  both  cables  were  joined  at  Canso. 

Conductoe  Resibtancb. 

Measured  by  the  "  bridge  "  method. 

—  16,409  Siemens  units  ) „_        i/jo^n.j;  a:««,«^„  „«:*„ 

+  16^284  Siemens  units  ]    ""^^^  =  ^^^*^^  Siemens  unite. 

Subtracting  70  Siemens  unite  for  the  resistance  of  the  underground 
cables  at  each  end,  gives : 

16276*5  Siemens  unite  for  the  sum  of  the  resistance  of  the  two 
cables,  which  agrees  rery  closely  with  the  sum  of  the  resistances  of 
the  two  cables  taken  separately  the  day  before,  viz.,  16,278  Siemens 
unite. 

Dielectbio  Resistance. 

The  deflections  were  taken  with  a  shunt  having  a  resistance  l-99th 
of  that  of  the  galvanometer,  and  the  *' constant  *"  was  19,600  millions 
Siemens  unite. 

For  these  two  series  the  ends  of  both  cables  were  connected  at 
Penzance,  and  thus  the  circuit  was  charged  simulteneously  from  both 
ends. 

Neoativb  Cubeent  to  Line. 


I. 

II. 

III. 

IV. 

Minutes. 

Deflection. 

MlUioni 

Siemens 

units. 

Millions 

Siemens 

units. 

1 

70 

2-80 

2-80 

2 

58 

3-38 

2-82 

3 
4 
5 
6 

32 
55 
20 
60 

6-12 
3-66 
9-80 
3-26 

4-74 
2-64 
7-05 
2-27 

Mean  reduced  to  electri- 
fication after  first  minute 
=  3*946 millions  Siemens 

7 
8 
9 

26 
35 
40 

7-84 
5-60 
4-90 

6-30 
3-71 
316 

unite, 
or  20,040  millions  Siemens 
unite  per  nautical  mile. 

10 

2o 

7-84 

4-96 

Cable  earthed  for  ten  minutes,  then 

Positive  Cubeent  to  Line. 


I. 

II. 

III. 

rv. 

1 

Minions 

Millions 

Minutes. 

Deflection. 

Siemens 

Siemens 

1 

1 

units. 

units. 

1 

1       90 

218 

2-18 

2 

60 

3-26 

2-72 

3 

47 

4-17 

3-23 

4 

35 

5-60 

416 

5 

35 

6-60 

4-03 

6 

20 

9-80 

6-80 

7 

1       *^ 

4-90 

3-31 

8 

'       20 

9-80 

6-49 

9 

40 

4-90 

316 

10 

35 

5-60 

3-54 

Mean  reduced  to  electri- 
fication after  first  minute 
=  3*961  millions  Siemens 
unite, 

or  20,120  millions  Siemens 
unite  per  nautical  mile. 


The  cable  was  again  earthed  for  fifteen  minutes,  and  then  the 
following  series  token  by  charging  the  end  of  the  *♦  1881  **  cable  and 
leavinKthe  end  of  the  "1882  *' cable  insulated  free  in  air  at  Penzance. 
It  wilTbe  noticed  that  the  first  three  minutes*  readings  give  higher 
deflections  than  in  the  former  series;  this  is  due  to  the  leng£  of 
cable  now  existing  between  the  charging  battery  and  the  distant  end, 
which  is  insulated,  tlius  increasing  the  time  required  for  the  cable  to 
arrive  at  a  uniform  tension  throughout. 

•  The  ftgurvs  in  br.icktta    arc  exc:ude(l,  being  due  to  a  variation  in  earth 


I. 

II. 

in. 

Millions 

rv. 

MUllons 

Minutes. 

Deflection. 

Siemens 
units. 

Siemens 
unit^ 

1 

190 

103 

103 

2 

76 

2-61 

2-18 

3 

50 

3-92 

3-04 

4 

45 

4-36 

3-23 

Mean  of  resulte  reduced  to 

5 

30 

6-63 

4-70 

electrification  after  fint 

6 

20 

9*80 

6*80 

minute  =  4*25  millioiis 

7 

20 

9-80 

6-62 

Siemens  units. 

8 

20 

9*80 

6-49 

or  21,600  millions  Siemens 

9 

30 

6-53 

4-21 

unite  per  nautical  mile. 

10 

16 

1806 

[8-26]» 

The  cable  was  then  earthed  for  ton  minutos,  and  the  following 
series  taken,  with  the  end  of  the  **  1882  **  cable  charged,  and  tbe  end 
of  the  *'  1881  *'  cable  insulated  free  in  air  at  Penzance. 

Positive  Cubeent  to  Line. 


I. 

II. 

III. 

Millions 

IV. 

Millions 

Minutes. 

Deflection. 

Siemens 
units. 

Siemens 
untt8. 

1 

200 

0-98 

0-98 

2 

75 

2-61 

2-18 

3 

60 

3-27 

2-53 

4 

30 

6-53 

4-84 

6 

30 

6-53 

4-70 

electrification  after  first 

G 

10 

19-60 

[13-61]* 
4-4i 

7 

30 

6-53 

Siemens  unite. 

8 

25 

7-84 

6-19 

or  20,070  millions  Siemens 

9 

30 

6-53 

4-21 

unite  per  nautical  mile. 

10 

20 

9-80 

6-20 

The  mean  of  the  four  series  of  teste  of  the  two  cables  joined  at 
Canso  gives  a  result  for  the  first  minute's  electrification  of  4*026 
millions  Siemens  unite,  or  20,450  millions  Siemens  units  per  nsutical 
mile. 


Appended  is  a  summary  of  the  teste  of  the  two  cables  since  com- 
pletion of  laying  up  to  date,  as  well  as  of  the  resulte  obteined  from 
the  sum  of  the  teste  of  the  separate  coils  composing  each  cable,  which 
were  token  at  the  works  during  the  manufacture  of  the  cable  at  the 
two  fixed  tomperatures  of  75''  and  50'^  Fahrenheit. 

SUMKAET    OF    RESULTS    OP    ElECTBICAL     TeSTS     OP    THE     **  1881  " 

AND   "1882"    Atlantic   Cables. 


"1881"   CABLE. 

"1888"    CABLK. 

Length  -  351776  imatloa 

Length  -  'iSerr  Mntkal 

mUes. 

ifiilce. 

B 

CaUcuUt^d  from  tbe 

CaleuUtod  fMBtt* 

m 

srnu  of 
ih»  teaU  of   the 

ill 

•am  of 
the  tMt*  o<  tk« 

•eparateooUs 

■epantee»lk 

doting  nuuiufAetttr*. 

during  nuuiaffectiN. 

«if 

1 

isr 

At7i»F. 

At60*F. 

HP 

AtrrF.  AthT. 

Conductor  resistance  in  Sie- 

1 

mens  units Total 

8036 

8727 

8281 

8267   1      8993 

»ss 

Conductor  resistance  mean 

per  nautical  mile 

8192 

8-4  6 

3-289 

3*236 

i-5U9 

3-3» 

Eloctro-^tatic    capacity    in 
microfarads         ...    Total 

918 

936  3 

9351 

929*3 

937^ 

93W 

Elect  ro-static  capacity  mean 

per  nautical  mile 

0-3646  1  0-3720 

0-3714 

0*8636 

0-3657 

0-JWl 

Dielectric  resistance  in  .mil- 

lions Siemens  units  after 

one    minute's    elcctriflca- 

tion Total 

7-1 

0-2025 

ICOO 

6*5 

01982 

im 

Dielectric    resistance  mean 

per  nautical  mUe 

17880 

510 

4030 

16660 

50d        4014 

2  —~  —  Co-efflcient  for  re- 

1 

l***'     duction     of    total 

resistance  to  that 

per  nautical  mile 

at  76«»  F.  and  pres- 

sure  of  one  atmo- 

, 

ophere       

92-0 

2617-7 

318  7 

81-65      2562  7  1    3S4J 

Dielectric    resistance     thus 

reduced,   In   millions  Sie- 

1              1 

mens  units  

660 

610 

610 

630   ]        608  1       «» 

FRANK  JACOB,    Chief  £Mneisn. 


•  Tbe  figures  in  brackets  are  exc'uded,  being  tuc  to  a  var*r.iio:i  in  earth 
currents. 
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ADDRESS    TO    THE    MATHEMATICAL    AND 
PHYSICAL  SCIENCE  SECTION. 


Bt  lord  RAYLEIGH,  M.A.,  F.R.S.,  F.R.A.S. 


Ik  oommon  with  some  of  mj  predecessors  in  this  chair,  I  recognise 
that  prohably  Uie  most  useful  form  which  a  presidential  address 
oould  take  would  be  a  summary  of  the  progress  of  physics^  or  of 
some  important  branch  of  physics,  during  recent  years,  ^ut  the  diffi- 
culties of  sndi  a  task  are  considerable,  and  I  do  not  feel  myself  equal 
to  grappling  with  them.  The  few  remarks  which  I  have  to  offer  are 
of  a  gener^ — I  fear  it  maybe  thought  of  a  commonplace — character. 
All  I  can  hope  is  that  they  may  have  the  effect  of  leading  us  into  a 
frame  of  mind  suitable  for  uie  work  that  lies  before  us. 

The  diversity  of  the  subjects  which  come  under  our  notice  in  this 
section,  as  well  as  of  the  methods  by  which  alone  they  can  be 
adequately  dealt  with,  although  a  sign  of  the  importance  of  our  work 
is  a  source  of  considerable  difficulty  In  the  conduct  of  it.  From  the 
almost  inevitable  specialisation  of  modem  science,  it  has  come  about 
that  much  that  is  familiar  to  one  member  of  our  section  is  unin- 
telligible to  another,  and  that  details  whose  importance  is  obvious  to 
the  one  fail  altogether  to  rouse  any  interest  in  the  mind  of  the  other. 
I  must  appeal  to  the  authors  of  papers  to  bear  this  difficulty  in  mind, 
and  to  ocmfine  within  moderate  Imuts  their  discussion  of  points  of  less 
general  interest. 

Even  withm  the  limits  of  those  departments  whose  foundation  is 
evidently  experimental,  there  is  room,  and  indeed  necessity,  for  g^^at 
variety  of  treatment.  One  class  of  investigators  relies  mainly  upon 
reiterated  appeals  to  experiment  to  resolve  the  questions  which 
appear  still  to  be  open,  while  another  prefers,  with  Thomas  Young, 
to  base  its  decisions  as  far  as  possible  upon  deductions  from  experi- 
ments already  made  by  others.  It  is  scarcely  necessary  to  say  that  in 
the  present  state  of  science  both  methods  are  indispensable.  Even 
where  we  may  fairly  suppose  that  the  fundamental  principles  are 
well  established,  careful  and  often  troublesome  work  is  necessary  to 
determine  with  accuracy  the  constants  which  enter  into  the  expression 
of  natural  laws.  In  many  cases  the  accuracy  desirable,  even  from  a 
practical  point  of  view,  is  hard  to  attain.  In  many  others,  where 
the  interest  is  mainly  theoretical,  we  cannot  afford  to  neglect  the 
confirmations  which  our  views  may  derive  from  the  comparison  of 
measurements  made  in  different  fields,  and  in  face  of  different 
experimental  difficulties.  Examples  of  the  inter-dependence  of 
measurements  apparently  distinct  will  occur  to  every  physicist.  I 
may  mention  the  absolute  determinations  of  electrical  resistance,  and 
of  the  amounts  of  heat  developed  from  electrical  and  mechanical 
woik,  any  two  of  which  involve  also  the  third,  and  the  relation  of  the 
velocity  of  sound  to  the  mechanical  and  thenhal  properties  of  air. 

Where  a  measurement  is  isolated,  and  not  likely  to  lead  to  the 
solution  of  any  open  question,  it  is  doubtless  possible  to  spend  upon  it 
time  and  attention  that  might  with  advantage  be  otherwise  bestowed. 
In  such  a  case  we  may  properly  be  satisfied  for  a  time  with  work  of  a 
leas  severe  and  accurate  character,  knowing  that  with  the  progress  of 
knowledge  the  way  is  sure  to  be  smoothed  both  by  a  better  appre- 
ciation of  the  difficidties  involved  and  by  the  invention  of  improved 
experimental  appliances.  I  hox>e  I  shall  not  be  misunderstood  as 
underrating  the  importance  of  great  accuracy  in  its  proper  place  if  I 
express  the  opinion  that  the  desire  for  it  has  sometimes  bad  a  prejudi- 
ciid  effect,  in  cases  where  a  rough  result  would  have  sufficed  for  all 
immediate  purposes,  no  measurement  at  all  has  been  attempted, 
because  the  circumstances  rendered  it  unlikely  that  a  high  standard 
of  precision  oould  be  attained.  Whether  our  aim  be  more  or  less 
ambitious,  it  is  important  to  recognise  the  limitations  to  which  our 
methods  are  necessarily  subject,  and  as  far  as  possible  to  estimate 
the  extent  to  which  our  results  are  uncertain.  The  comparison  of 
estimates  of  uncertainty  made  before  and  after  the  execution  of  a 
set  of  measurements  may  sometimes  be  humiliating,  but  it  is  always 
instructive. 

Even  when  our  results  show  no  greater  discrepancies  than  we  were 
oripnaUy  prepared  for,  it  is  well  to  err  on  the  side  of  modesty  in 
estimating  their  trustworthiness.  The  history  of  science  teaches 
only  too  plainly  the  lesson  that  no  single  method  is  absolutely  to  be 
relied  upon,  that  sources  of  error  lurk  where  they  are  least  expected, 
and  that  they  may  escape  the  notice  of  the  most  experienced  and 
conscientious  worker.  It  is  only  by  the  concurreiice  of  evidence  of 
various  kinds  and  from  various  sources  that  practical  certainty  mav 
at  last  be  attained,  and  complete  confidence  justified.  Perhapis  I 
ma^  be  allowed  to  illustrate  my  meaning  by  reference  to  a  subject 
which  has  engaged  a  good  deal  of  my  attention  for  the  last  two  years 
— ^the  absolute  measurement  of  dectrical  resistance.  The  unit 
commonly  employed  in  this  country  is  founded  upon  experiments 
made  about  twenty  years  ago  by  a  distinguished  committee  of  this 
association,  and  was  intended  to  represent  an  absolute  resistance 
of  10».  C.G.8. — f.tf.,  one  ohm.  The  method  employed  by  the  com- 
mittee at  the  recommendation  of  Sir  W.  Thomson  (it  had  been 
originally  proposed  by  Weber)  consisted  in  observing  the  deflection 
^xiim  the  magnetic  meridian  of  a  needle  suspended  at  the  centre  of  a 
coil  of  insulated  wire,  which  formed  a  closed  circuit,  and  was  made 
to  roTolve  with  uniform  and  known  speed  about  a  vertical  axis. 
From  the  speed  and  deflection  in  combmation  with  the  mean  radius 
of  the  ooil  and  the  number  of  its  turns,  the  absolute  resistance  of  the 
coil,  and  thence  of  any  other  standard,  can  be  determined. 

About  ten  years  later  Kohlrausch  attacked  the  problem  by  another 
method,  which  it  would  take  too  long  to  explain,  and  arrived  at  the 
result  that  the  B. A.  unit  was  equal  to  1  *02  ohms — about  2  per  cent. 
too  large.    Rowland,  in  America,  by  a  comparison  between  the 


steady  battery  current  flowing  in  a  primary  ooil  with  the  transient 
current  developed  in  a  secondary  coU  when  the  primary  current  is 
reversed,  found  that  the  B.A.  umt  was  -991  ohms.  Lorentz,  using  a 
different  method  again,  found  -980,  while  H.  Weber,  from  distinct 
experiments,  arrived  at  the  conclusion  that  the  B.A.  unit  was  correct. 
It  will  be  seen  that  the  results  obtainsd  by  these  highly  competent 
observers  range  over  about  4  per  cent.  Two  new  determinations 
have  lately  been  made  in  the  Cavendish  laboratory  at  Cambridge, 
one  by  myself  with  the  method  of  the  revolving  coil,  and  another  by 
Mr.  Glazebrook,  who  used  a  modification  of  the  method  followed  by 
Rowland,  with  the  result  that  the  B.A.  unit  is  '986  ohms.  I  am  now 
engaged  upon  a  third  determination,  using  a  method  which  is  a 
modification  of  that  of  Lorentz. 

In  another  important  part  of  the  field  of  experimental  science, 
where  the  subject-matter  is  ill  understood,  and  the  work  is  quali- 
tative rather  than  quantitative,  success  depends  more  directly  upon 
sagacity  and  genius.  It  must  be  admitted  that  much  labour  roent  in 
this  kind  of  work  is  ill-directed.  Bulky  records,  of  crude  and  unjfi- 
terpreted  observations  are  not  science,  nor  even  in  many  cases  the  raw 
material  out  of  which  science  will  be  constructed.  The  door  of 
exi>eriment  stands  always  open ;  and  when  the  question  is  ripe,  and 
the  man  is  found,  he  will  nine  times  out  of  ten  find  it  necessarv  to  go 
through  the  work  again.  Observations  made  by  the  way,  and  under 
unfavourable  conditions,  may  often  give  rise  to  valuable  suggestions, 
but  these  must  be  tested  by  experiment,  in  which  the  conditions  are 
simplified  to  the  utmost,  before  they  can  lay  claim  to  acceptance. 

When  an  unexpected  effect  is  observea,  the  question  will  arise 
whether  or  not  an  explanation  can  be  f  oimd  ux>on  admitted  principles. 
Sometimes  the  answer  can  be  quickly  given ;  but  more  often  it  will 
happen  that  an  assertion  of  what  ought  to  have  been  expected  caiL 
only  be  made  as  the  jpsult  of  an  elaborate  discussion  of  the  circum- 
stances of  the  case,  and  this  discussion  must  generally  be  mathematical 
in  its  spirit,  if  not  in  its  form.     In  repeating,  at  the  beg^inning  of  the 
century,  the  well-known  experiment  of  the  inaudibility  of  a  bell  rung » 
in  vacuo,  Leslie  made  the  interesting  observation  that  the  presence  of 
hydrogen  was  inimical  to  the  production  of  sound,  so  that  not  merely" 
was  the  sound  less  in  hydrogen  than  in  air  of  equal  pressure,  but  that 
the  actual  addition  of  hydrogfcn  to  rarefied  air  caused  a  diminution  in  • 
the  intensity  of  sound.     How  is  this  remarkable  fact  to  be  e2q)lained  P 
Does  it  prove  that,  as  Hcrschel  was  inclined  to  think,  a  mixture  of 
gases  of  widely  different  densities  differs  in  its  acoustical  projterties 
from  a  single  g^?     These  questions  could  scarcely  be   answered, 
satisfactorily  but  by  a  mathematical  investigation  of  the  process  by 
which  vibrations  are  communicated  from  a  vibrating  solid  body  to  the 
surrounding  gas.     Such  an  investigation,  founded  exclusivexy  upon  f 
principles  well  established  before  the  date  of  Leslie's  observation,  was  • 
undertaken  years  afterwards  by  Stokes,  who  proved  that  what  Leslie  i 
observed  was  exactly  what  ought  to  have  been  expected.      The 
addition  of  hydrogen  to  attenuated  air  increases  the  wave-length  of 
vibrations  of  given  pitch,  and  consequently  the  facility  with  whichi 
the  gas  can  pass  round  the  edge  of  the  bell  from  the  advancing  to  the 
retr^ting  face,  and  thus  escape  those  rarefactions  and  condensations 
which  are  essential  to  the  formation  of  a  complete  sound  wave.  There 
remains  no  reason  for  supposing  that  the  phenomenon  depends  upon 
any  other  elements  than  the  density  and  pressure  of  the  gaseous 
atmosphere,  and  a  direct  trial,  e.g.^  a  comparison  between  air  and  a 
mixture  of  carbonic  anhydride  and  hydrogen  of  like  density,  is  almost 
superfluous. 

Examples  such  as  this,  which  might  be  multiplied  ad  libitumj  show 
how  difficult  it  often  is  for  an  experimenter  rightly  to  interpret  his 
results  without  the  aid  of  mathematics.  It  is  eminently  desirable 
that  the  experimenter  himself  should  be  in  a  position  to  make  the 
calculations,  to  which  his  work  g^ves  occasion,  and  from  which  iu 
return  he  would  often  receive  valuable  hints  for  further  experiment. 
I  should  like  to  see  a  course  of  mathematical  instruction  arranged 
with  especial  reference  to  physics,  within  which  those  whose  bent 
was  plainly  towards  experiment  might,  more  or  less  completely, 
confine  themselves.  Probably  a  year  8j»ent  judiciously  on  such  a  course 
would  do  more  to  qualify  the  student  for  actual  worlc  than  two  or  three 
years  of  the  usual  mathematical  curriculum.  On  the  other  side 
it  must  be  remembered  that  the  human  mind  is  limited,  and  that  few 
can  carry  the  weight  of  a  complete  mathematical  armament  without 
some  repression  of  their  energies  in  other  directions.  With  man^  of 
us  difficulty  of  remembering,  if  not  want  of  time  for  acquiring, 
would  impose  an  early  limit.  Here,  as  elsewhere,  the  natural  advan- 
tages of  a  division  of  labour  will  assert  themselves.  Innate  dexterity 
and  facility  in  contrivance,  backed  by  unflinching  perseverance,  may 
often  conduct  to  successful  discovery  or  invention  a  man  who  has 
little  taste  for  speculation  ;  and  on  the  other  hand  the  mathematician, 
endowed  with  genius  and  insight,  may  find  a  sufficient  field  for 
his  energies  in  interpreting  and  systcmatising  the  work  of  others. 

The  different  habits  of  mind  of  the  two  schools  of  physicists 
sometimes  lead  them  to  the  adoption  of  antagonistic  views  on  doubt- 
ful and  difficult  questions.  The  tendency  of  the  purely  experimental 
school  is  to  rely  almost  exclusively  upon  direct  evidence,  even  when 
it  is  obviously  imperfect,  and  to  disregard  argfuments  which  thej" 
stigmatise  as  theoretical.  The  tendency  of  the  mathematician  is  to 
overrate  the  solidity  of  his  theoretical  structures,  and  to  forgot 
the  narrowness  of  the  experimental  foundation  upon  which  many  of 
them  rest. 

By  direct  observation,  one  of  the  most  experienced  and  successful 
experimenters  of  the  last  generation  convinced  himself  that  light  of 
definite  refrang^bility  was  capable  of  further  analysis  by  absorption. 
It  has  happened  to  myself,  in  the  course  of  measurements  of  the 
absorbing  power  of  various  media  for  the  different  rays  of  the 
spectrum,  to  come  across  appearances  at  first  sight  strongly  con- 
firmatory of  Brewster's  views,  and  I  can  therefore  understand 
the  persistency  with  which  he  retained  his  opinion.  But  the  poe- 
sibihbr  of  further  analysis  of  light  of  definite  refrangibility  (except 
by  pc&risation)  is  almost  irreconcilable  with  the  wave  theory,  which  on 
the  strongest  grounds  had  been  already  accepted  by  most  of  Brewster*  a 


172 


THE  TBLBaR^PinO  JOUBNAL  AKD 

ELECTRICAL    REVIEW. 


[Sept.  2,  1882. 


oontemporaries ;  and  in  consequence  his  results,  though  urgently 
pressed,  failed  to  convince  the  scientific  world.  Further  experiment 
has  fully  justified  this  Bcopticism,  and  in  the  hands  of  Aiiy,  Helmholtz, 
and  others,  has  shown  that  the  phenomena  by  which  Brewster  was 
misled  can  bo  explained  by  the  unrecognised  intrusion  of  difiPused 
light.  The  anomalies  disappear  when  sufficient  precaution  is  taken 
that  the  refrangibility  of  the  light  obsenred  shall  really  be  definite. 

On  similar  grounds  undulationists  early  arrived  at  the  conviction 
that  physically  light  and  invisible  radiant  heat  are  both  vibrations  of 
the  same  kind,  differing  merely  in  wave-length;  but  this  view 
Appears  to  have  been  accepted  slowly,  and  almost  reluctantly,  by  the 
experimental  school. 

When  the  facts  which  appear  to  conflict  with  theory^  are  weU- 
defined  and  lend  themselves  easily  to  experiment  and  repetition,  there* 
ought  to  be  no  groat  delay  in  arriving  at  a  judgment.  Either  the 
theory  is  upset,  or  the  observations,  if  not  altogether  faulty,  are  found 
•osoeptible  of  another  interpretation.  The  difficulty  is  greatest  when 
th^ece<}sary  conditions  are  uncertain,  and  their  fulfilment  rare  and 
uncontrollable.  In  many  such  cases  an  attitude  of  reserve,  in  expecta- 
tion of  further  evidence,  is  the  only  wise  one.  Premature  judgments 
err  perhaps  as  much  on  one  side  as  on  the  other.  Certainly  in  the 
past  many  extraordinary  observations  have  met  with  an  excessive 
inoreduUty.  I  mar  instance  the  fire-balls  which  sometimes  occur 
during  violent  thunderstorms.  When  the  telephone  was  first  invented, 
the  early  reports  of  its  performances  were  discredited  by  many  on  quite 
insufficient  grounds. 

It  would  be  interesting,  but  too  difficult  and  delicate  a  task,  to 
enumerate  and  examine  the  various  important  questions  which  remain 
still  undecided  from  the  opposition  of  direct  and  indirect  evidence. 
Merely  as  illustrations  I  will  mention  one  or  two  in  which  I  happen 
to  have  been  Interested.  It  has  been  sought  to  remedy  the  inconve- 
nience oaused  by  excessive  reverberation  of  sound  in  cathedrals  and 
other  large  unfurnished  buildings  by  stretching  wires  overhead  from 
one  wall  to  another.  In  some  cases  no  difference  has  been  perceived, 
bat  in  others  it  is  thought  that  advantage  has  been  gained.  From  a 
theoretical  point  of  view  it  is  difficult  to  believe  that  the  wires  could 
be  of  service.  It  is  known  that  the  vibrations  of  a  wire  do  not 
oommunicate  themselves  in  any  appreciable  degree  directly  to  the  air, 
but  require  the  intervention  of  a  sounding-board,  from  which  we  may 
infer  diat  vibrations  in  the  air  would  not  readily  communicate  them- 
selves to  stretched  wires.  It  seems  more  likely  that  the  advantage 
supposed  to  have  been  gained  in  a  few  cases  is  imaginary  than  that 
the  wires  should  really  have  played  the  part  attributed  to  them. 

The  other  subject  on  which,  though  with  diffidence,  I  should  like 
to  make  a  remark  or  two,  is  that  of  Frout's  law,  according  to  which 
the  atomic  weights  of  the  elements,  or  at  any  rate  of  many  of  them, 
stand  in  simple  relation  to  that  of  hydrogen.  Some  chemists  have 
reprobated  strongly  the  importation  of  <i  priori  views  into  the  con- 
sideration of  the  question,  and  maintain  that  the  only  numbers 
worthy  of  recognition  arc  the  immediate  results  of  experiment. 
Others,  more  impressed  by  the  argument  that  the  close  approxi- 
mations to  simple  numbers  cannot  be  merely  fortuitous,  and  more 
alive  to  the  inevitable  imperfections  of  our  measurements,  consider 
that  the  experimental  evidence  against  the  simple  numbers  is  of 
a  very  slender  character,  balanced,  if  not  outweighed,  by  the  d  priori 
argument  in  favour  of  simplicity.  The  subject  is  eminently  one 
lor  farther  experiment ;  and  as  it  is  now  engaging  the  attention  of 
ohemists,  wo  may  look  forward  to  the  settlement  of  the  question  by 
the  present  generation.  The  time  has  perhaps  come  when  a  redeter- 
mination of  the  densities  of  the  principal  gases  may  be  desirable — an 
undertaking  for  which  I  have  made  some  preparations. 
•  If  there  is  any  truth  in  the  views  that  I  have  been  endeavouring  to 
impress,  our  meetings  in  this  section  are  amply  justified.  If  the 
progress  of  science  demands  the  comparison  of  evidence  drawn 
from  different  sources,  and  fully  appreciated  only  by  minds  of 
different  order,  what  may  we  not  gain  from  the  opportunities  here 
given  for  public  discussion,  and,  perhaps  more  valuable  still,  private 
interchange  of  opinion  P  Let  us  endeavour,  one  and  all,  to  turn  them 
to  the  best  account. 
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I  wiSB  to  speak  of  Mr.  Edison's  system  as  it  has  appeared  to  mo 
after  a  thorough  investigation  and  study  of  the  same,  extending  over 
several  months  and  with  great  facilities  at  my  command,  and  my 
oonolosions  are  based  not  on  Mr.  Edison's  claims,  or  those  of  his 
friends,  but  as  the  result  of  a  candid  investigation.  Mr.  Edison's 
ambition  has  been  far  reaching,  and  he  designs  to  establish  a  system 
of  distribution,  not  alone  for  lighting,  but  for  almost  every  purpose 
to  which  the  electric  current  can  be  put ;  and  he  recognises  the  all-im- 

Sortant  principle  that  all  parts  of  such  a  system  are  mutually 
ependent ;  that  thorough  mathematical  and  engineering  talent  must 
be  used ;  that  no  detail  is  so  unimportant,  no  real  objection  so  trivial, 
but  that  it  requires  patient  consideration;  that  dynamos,  meters, 
lamps,  motors,  conductors,  districts  laid  out,  capital  invested,  and 
energy  wasted,  must  all  bo  calculated  with  reference  to  each  other ; 
in  short,  that  economy  and  reliability  are  the  great  ends  to  be  attained. 
The  result  is  that  he  comes  now  before  the  world,  after  three  years  of 
hard  work  and  patient  experimenting,  feeling  fully  equipped  and  able 
to  establish  thoroughly  reliable  and  extensive  installations.  I  have 
stated  some  of  the  requirements  of  a  system  of  general  distribution, 
and  will  consider  that  of  Mr.  Edison  in  detail  and  as  a  whole .  I 
shall  not  give  a  full  description  of  all  the  parts,  but  intend  rather  to 
consider  it  from  a  practical  and  economic  point  of  view. 


Dtnaxos. 

These  generators,  which  have  armatures  wound  or  connected  on  a 
modification  of  the  Hefner- Alteneck  system,  may  be  divided  into 
three  classes. 

1.  Those  having  wire-wound  armatures,  the  coils  being  wonndtm 
a  wooden  cylinder  wrapped  with  a  soft  iron  wire.  These  armatures 
are  driven  by  belting,  and  rotate  between  the  faces  of  long  vertical 
magnets  at  a  speed  of  800  to  1,200  revolutions  per  minute,  aooordbjf 
to  uie  size  of  machine  and  the  number  of  lamps.  By  using  a  lar« 
mass  of  metal  a  powerful  magnet  may  be  created,  rendering  neoessarv 
a  less  number  of  convolutions  of  wire,  and  consequently  less  heat  and 
waste  in  the  armature  for  a  given  electromotive  force  By  using  lomr 
magnets  the  mean  resultant  of  the  convolutions  of  wire  is  brought 
much  nearer  the  centre  of  the  core  than  would  be  the  case  with  the 
same  weight  of  metal  and  a  shorter  length.  On  account  of  this  a 
more  active  magnetic  field  is  produced,  one  with  a  greater  projec- 
tive power,  and  less  current  may  be  used  in  the  field  coils.  This 
can  be  exemplified  in  a  striking  manner  by  reforging  the  cores  with 
the  same  amount  of  iron,  but  making  them  shorter  and  rewinding 
with  the  same  amount  of  wire  as  now  used.  With  the  same  speed 
of  armature  and  the  same  number  of  convolutions  the  electromotivo 
force  of  the  machine  will  fall  very  appreciably ;  and  this  lower 
electromotive  force  can  be  obtained  by  using  the  large  magnets  with 
the  faces  at  a  much  greater  distance  from  the  surface  of  the  armature. 
The  commutator  is  long ;  its  life  or  time  of  running  without  repair  is 
thus  increased,  and  should  a  movable  commutator  be  fitted,  the 
trouble  of  taking  care  of  a  machine  would  be  reduced  to  a  minimTtTti 
There  are  four  varieties,  or  classes,  with  capacities  of  70, 150,  250,  and 
600  lamps,  and  the  number  of  magnets  depends  on  the  size  of  the 
machine.  Each  pair  of  cores  are  in  series.  If  two  or  more  pairs  are 
used,  the  pairs  are  thrown  in  parallel  circuit. 

The    resistance    of  the    field    coils    may   be    roughly   expressed 


by 
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where  l  is  the  maximum  number  of  lamps.     In  the 


70  lighter  this  resistance  is  40*4  ohms  cold,  and  41*5  warm,  and  the 
field  is  in  parallel  circuit  with  the  external  circmt.  The  machine 
generates  an  electromotive  force  of  about  110  volts  and  runs  very 
quietly.  Ordinarily  60  lamps  would  be  the  proper  load  if  running  for 
a  long  time,  but  85  can  be  readily  carried  for  a  shorter  period.  The 
ordinarv  limit  to  th  3  power  of  a  machine  is  the  heating  of  the  armature, 
which  depends  upon  the  total  volume  of  current  flowing.  The  arma- 
ture has  a  resistance  of  -16  ohms  cold  and  -20  warm.  With  a  dif- 
ference of  potential  of  100  volts  at  the  terminals,  the  field  coils  would 
require  10,650  foot-pounds  of  electrical  energy  exi)ended  per  minute, 
or  '32  horse-power,  i.e.y  about  a  pound  of  coal  per  hour.  The  energy- 
lost  in  tho  armature  would  be  c^  x  8*848,  o  being  total  current 
in  amp5rcH.  With  a  circuit  of  seventy  HO-ohm  lamps,  the  external 
resistance,  including  the  field  coils,  but  not  the  conductors  which  are 
very  low,  would  be  two  ohms,  over  9-5  times  the  internal.  My  expe- 
rience  with  the  larger  machines  of  this  type  does  not  warrant  me  in 
commenting  on  their  performance,  but  from  tho  knowledge  of  their 
construction,  I  should  judge  their  efficiency  to  be  about  the  same. 
9  or  10  horse-power  should  be  delivered  to  the  pulley  of  the  70-Ught 
machine. 

2.  The  second  class  comprises  machines  with  magnets  as  in  the 
first,  which  may  be  coupled  in  series,  or  in  parallel  circuit  making 
their  resist  ince  about  i,  and  enabling  a  given  electromotive  forc«  to 
be  obtained  with  a  lower  speed.  The  armature  is  built  up  of  iron  diacs, 
and  has  a  sheathing  of  copper  bars,  connected  across  the  ends  br 
copper  discs.  It  is  of  very  low  resistance,  in  the  ordinary  size  1-lOtn 
of  that  of  the  70 -lighter.  It  is  run  at  the  same  speed,  develops 
a  lower  locomptive  force,  and  is  suitable  for  hunps  of  lower  resistance. 
Tho  following  table  is  from  a  careful  test  of  this  machino  by  Mr.  J. 
A.  Howell,  at  Stephen's  Institute.  These  tests  were  made  —tho  first. 
by  means  of  the  voltameter ;  the  second,  by  calorimeter ;  and  the  third, 
by  the  electromotive  force  and  resistance  method.  By  **  efficiency"  la 
meant  the  ratio  of  tho  total  electrical  energy  developed  to  the  power 
required  to  turn  the  armature  in  the  magnetic  field.  By  "com- 
mercial efficiency  **  is  meant  the  ratio  of  energy  appearing  in  the 
external  circuit  to  the  power  required  to  drive  the  machine,  including 
friction. 


DATA. 

l8t  Kx- 

2m1  Ex- 

SnlKx- 

perlmcnt. 

periment 

jierini«*nL 

Time  of  duration           

•15 

•16 

— 

Speed  of  dynamometer 

400-5 

394- 

355- 

Resistance  of  armature 

•010 

•016 

•016 

Total  resistance  of  ci  rcui  t         

•773 

•696 

•658 

E.M.F 

64-74 

55-10 

53-00 

C 

83-75 

7917 

80-55 

Efficiency 

-965 

•967 

•935 

Commercial  efficiency 

•861 

•901 

•87 

Foot-pounds  of  electrical  energy  in— 

1.  Armature            

4965- 

5604- 

5026- 

2.  Field  coihj           

4647- 

4216- 

3317- 

3.  External  circuit 

230268- 

j>33940- 

19,S301- 

Percentage  of  same  appearing"  in— 

1.  Armature            ' 

2-07 

2-30 

2-43 

2.  Field  coils           

1-94 

1-73 

% 

3.  Both         

401 

4  03 

4.  External  circuit 

1 

95-99 

95-97 

95-95 

These  armatures  are  somewhat  diffictilt  of  construction,  bu^' 
seems  to  me  their  efficiency  is  so  remarkable  that  the  extra  exi^. 
is  warrantable,  and  I  should  like  to  see  all  the  machines  constfu^tt 
on  this  rather  than  on  the  wire  principle.  f^ 
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3.  Thw  class  comprises  machines  with  armatures  on  the  same  plan 
as  the  last,  but  are  much  larger,  of  lower  resistance  and  of  double 
the    electromotive  force.    The  field   magnets  are  horizontal,  have 
twelve  cores,  and  their  resistance  is  about  1- 7th  that  of  the  70  lighter. 
The  armature  is  connected  directly  to  the  engine,  which  is  a  well  pro- 
portioned, high  speed,  non- condensing  engine,  known  as  the  Porter - 
Allen ;  only  three  of  these  dynamos  are  in  Europe,  one  being  in  Paris 
and  two  at  the  central  station  at  Ilolbom  Viaduct.      The  normal 
capacity  of  No.  3  is  1,000  lights,  but  it  can  be  readily  run  up  to  1,200 
or  1,300,  and  by  coupling  the  field  magnets  bo  that  tiieir  rcBistance  is 
about  4-9ths  of  the  Holbom  macliine,  Mr.  Ediwon  recently  ran  1,630 
lamps  at  twenty  candle-power,  and  I  have  been  informed  that  No.  3, 
before  leaving'New  Yoric,  was  tested  with  1,320  lamps  for  fifteen 
consecutive  hours,  I    suppose  at  sixteen  candles.     From  Howell's 
experiments,   one  lamp  of    140  5  ohms  resistance  required  for  an 
illumination  of  sixteen  candles  a  potential  of   99  volts,   and  used 
3,107*41   foot-pounds  of    energy  per  minute.     The  potential   and 
resistance  give  a  current   of   0*7046  amperes,  which  is  about   the 
average  of  five  lamps.     1,320   lamps  would   then  require  930*072 
ampdres,  and  the  external  resistance  would  be  '1064  ohms,  or  twenty- 
eight  times  the  internal.     Call  the  resistance  of  leading  wires  -01  ohm, 
a  tenth  of  the  lamp  resistance,  wliich  will  give  a  lamp  circuit  resist- 
ance of  •1164  ohm.     The  resistance  of  the  field  magnets  is  6*73  cold. 
Allow  6  per  cent,  increase  in  these  coils,  and  10  per  cent  in  the  arma- 
ture for  heating,  and  consider  the  conductor  resistance  as  between  the 
lamps  and  machines.    Thence  we  have  a  difference  of  potential  at  the 
bruMies,  and  terminals  of  the  field  coils,  of  108*05  volts  and  a  field 
current  of  15*29  amperes,  giving  a  total  current  in  the  armature  of 
945*36  amperes,  and  an  electromotive  force  of  1 1 1  '67  volts.     This  gives 
an  equivalent  of  73,090  foot-pounds  in  the  field  coils,  387,200  in  the 
leading  wires,  163,690  in  the  aimature,  and  4,064,050  in  the  lamps, 
making  a  total  of  4,688,030  foot-pounds  of   electrical  energy  per 
minute.     In  the  absence  of  exact  data,  suppose  the  efficiency  of  this 
machine  to  be  93  per  cent.,  two  less  than  that  of  the  small  machine 
before  considered;  then  we  would  have  5,010,860  foot-pounds   per 
minute  applied  to  the  axis  of  the  armature,  or  152*75  horse-power,  of 
which  there  was  expended  in  the  lamp  circuit  123*15,  in  the  external 
conductors  11*73,  in  the  field  circuit  2*22,  in  the  armature  4*96,  and 
wasted  10*69 — i.e.,  80*6,  7*6,  1*5,  3*3,  and  7*0  percent,  respectively. 
Although  4*96  horse-power  may  seem  a  large  loss  in  the  armature,  it 
is  a  very  small  percentage  on  the  whole;  yet  a  diminution  of  '0001 
ohms  would  dimmish  the  loss  by  3,916  lbs.  per  minute.     We  thus  see 
how  absolutely  necessary  it  is  to  have  the  lowest  possible  resistance 
in  the  armature  when  dealing  with  large  currents,  the  energy  of 
which,  expended  within  a  circuit  of  given  resistance,  increases  with 
the  square  of  the  current.    Were  this  same  current,  945*36  amperes, 
to  flow  through  an  armature  of  a  tenth  of  an  ohm  resistance,  there 
would  be  a  loss  of  over  118  horse-power,  and  were  the  resistance  one 
ohm,  nearly  20,000  foot- tons  would  be  converted  into  heat  per  minute. 
In  fact,  it  would  be  practically  an  impossibility  to  build  an  armature 
of  this  resistance  to  stand  the  current.    Another  instructive  calculation 
may  be  made  by  reducing  a  armature  to  a  nominal  equivalent  foot 
conductor.     In  this  it  is  not  necessary  that  we  mav  compare  with 
another  machine  to  consider  the  relative  intensities  of  the  field.     All 
machines  have  certain  parts  of  the  conductors  which  are  inactive,  and 
the  less  this  proportion  the  better  for  the  machine  and  higher  its  effi- 
ciency.  In  this  generator  there  are  98  bars  on  the  armature,  the  average 
length  being  four  feet  nine  inches.     The  circle  of  revolution  is  27*5 
inches  in  diameter.     At  each  end  are  49  circular  plates,  each  of  these 
being  the  equivalent  of  a  conductor  27*5  inches  long.   The  speed  of  the 
engine  is  about  320  revolutions.   From  thcso  data  I  find  the  useful  part 
of  the  armature  equivalent  to  a  conductor  one  foot  long,  moving  with 
a  velocity  of  15,682  feet  per   second,  and  the  inactive  part  equal  to  a 
foot  conductor  with  a  second  velocity  of  6,507  feet,  or  the  whole 
equivalent  to  a  foot  conductor  with  velocity  of  22,189  feet  per  second. 
With  an  electromotive  force  of  111*67  volts  this  gives  a  foot  conductor 
a  second  velocity  of  198*7  feet  per  volt  developed,  and  with  5,040,860 
foot-pounds  per  minute,  an  absorption  of  3*78  foot-pounds  in  a  foot 
conductor  per  foot  per  second,  of  which  93  per  cent,  is  developed  into 
electrical  energy.      This  is  an  admirable  showing,  and  affords  some 
data  on  which  to  build  a  still  larger  machine.     I  am  inclined  to  think 
that  were  the  armature  bmlt  of  rings  instead  of  discs,  even  less  power 
would  be  wasted.     The  limit  to  the  size  of  machines  to  be  built  is 
reached  when  we  determine  how  much  waste  can  be  afforded,  and 
how  much  must  of  necessity  be  lost  in  the  armature.     The  curreut 
generated  is  taken  off  by  four  pairs  of  independent  brushes,  the  sur- 
face of  the  commutators  being  slightly  amalgamated.     The  sectional 
area  of  the  brushes  on  one  side  is  about  4  square  Inches.     The 
commutator  blocks  should  be  movable,  and  I  understand  all  largo 
machines  now  are  so  constructed.     I  have  seen  the  largest  machine 
here  run  one  lamp  of  about  16  candles,  and  at  other  times  800  to 
1,000  at  from  20  to  25  candles,  or  even  higher. 

The  potential  is  such  that  the  commutator  brushes  can  be  readily 
grasped.  The  armature  heats  moderately — the  radiation  being 
hindered  by  a  thorough  insulation — but  a  blower  forces  air  around 
it  to  prevent  undue  rise  of  temperature.  The  engine  seems  to  me 
an  excellent  one,  and  now  that  certain  opposition  to  large  dynamos 
has  been  hushed,  the  engine  becomes  the  moot  point.  The  general 
experience  has  been  that  high  speed  engines  on  variable  work  and 
long  runs  have  given  a  great  deal  of  trouble  with  lost  action,  back 
lajsh,  loosening  nuts,  and  wear  of  piston,  cylinder,  valves,  and 
guide-bars.  In  a  large  system  of  distribution  the  variation  of  load 
is  much  more  gradual  tlum  in  a  tool  shop  or  factory,  and  consequently 
tlio  work  is  better  adapted  for  a  high  speed  engine  than  many  other 
kinds  might  be.  For  large  engines  there  may  be  urged  less  wear  and 
tear,  fewer  individual  parts  to  look  after,  less  liability  to  a  break 
down,  a  greater  number  of  good  engines  to  dioose  from,  and  higher 
economy.  In  favour  of  the  higher  speed  engine,  there  is  less  boiler 
spaoc  required,  the  individuality  of  each  engine,  the  less  inertia,  and 
in  case  ot  break  down  the  disabling  of  a  much  smaller  part  of  the 
plant.     I  confess  to  have  had  a  prejudice  against  high  speed  engines, 


but  this  has  mostly  disappeared,  and  an  inspection  of  one  of  the 
engines  at  Holbom  Viaduct  shows  it  to  be  in  thoroughly  good  con- 
dition. The  boilers  are  the  Babcock  &  Wilcox  patent,  adapted  to 
quick  steam  and  high  pressure.  They  need  to  be  well  taken  care  of, 
but  are  widely  and  favourably  enough  known  to  engineers  to  need 
no  comment. 

Lamps. 

On  account  of  the  need  of  having  the  external  resistance  high 
compared  with  the  internal,  and  this  ratio  necessarily  increases  with 
the  volume  and  current  required ;  the  resistance  entering  into  a  part 
of  the  lamps  and  not  into  others ;  the  necessity  for  allowing  a  smaller 
illumination  for  different  lamps ;  and  from  the  fact  that  a  given 
illuminating  power  can  be  obtained  from  a  fine  filament  with  a  loss 
loss  of  energy  in  conductors  than  from  a  coai'se  one,  Mr.  Edison  has 
aimed  at  carbons  of  a  very  high  resistance.  There  have  been  difficul- 
ties in  the  way  by  no  means  easy  to  surmount.  One  is  that  «rbon 
diminishes  its  resistance  when  hot,  another  that  strength,  elasncity, 
and  life  are  wanted.  A  third  is  that  lamps  of  like  illiuninating  power 
should  have  the  same  resistance  and  certain  to  last  a  reasonable  time. 
Kemarkable  advance  has  been  made,  and  16 -candle  lamps  are  now 
made  of  240  ohms  resistance  cold,  and  140  hot,  and  8-oandle 
lamps  of  about  476  ohms  cold  and  275  hot,  exceedingly  strong  and 
elastic,  and  of  long  average  life.  This  life  is  still  Quite  variable  and 
it  cannot  be  foretold,  about  1,100  hours  being  their  average  at  present. 
Made  of  the  finest  bamboo,  they  are  fibrous,  of  very  even  texture  and 
very  fine.  The  carbons  are  joined  to  copper  terminals  of  the  platinum 
wires  in  the  glass,  the  copper  clamps  and  ends  of  the  carbons  being 
plated  in  a  solution.  The  platinum  wires  are  sealed  in  a  hot  press  joint 
at  the  inner  end  of  a  tube  sealed  in  the  neck  of  the  globe,  whence  copper 
wires  lead  to  brass  connections,  which  are  brought  into  contact  with 
similar  connections  in  the  socket.  The  carbons  are  so  elastic  that  they 
will  vibrate  from  one  side  of  the  globe  to  the  other.  When  hot  they  are 
less  elastic.  For  lamps  of  higher  illuminating  power  the  width  of  the 
carbon  is  increased  while  the  thickness  remains  about  the  same.  The 
use  of  two  or  more  carbons  is  not  a  practical  arrangement.  This  gives 
about  double  the  illuminating  surface,  half  the  resistance,  and  requires 
double  the  energy.  There  is  room  for  great  improvement  in  the  matter 
of  lamps  of  high  power,  for  I  have  no  doubt  that  in  the  near  future 
incandescent  lamps  of  200  or  300  candle -power  and  higher  will  be  per- 
fectly practicable.  It  has  been  said  that  lamps  should  have  the  highest 
possible  resistance.  This  is  not  so.  The  carbons  have  been  reduced 
about  as  far  as  possible  in  width.  They  may  be  made  thinner,  and 
thus  a  step  made  to  lighter  weight,  higher  resistance,  and  gpreater 
economy.  But  the  real  limit  is  the  potential  which  can  be  used.  The 
resistance  of  a  oarbon  of  given  illuminating  power  must  depend  on 
the  foot-pounds  of  energy  expended  and  the  potential  at  the  terminals. 
The  following  table  will  show  the  resistances  for  several  degrees  of 
potentials  and  economy : — 


Foot-I)oun<l8  of 

Number 

Can»llc3 

1 

Electric    Energy 

of  Lamps 

Resistance  of    Lami>s 

in  ohms  when 

usod  in  Lamp 

per 

l>er 
H.-P. 

tho  Electromotive  Fofc-e  is  iu  volts. 

\HiV  minute. 

U.-P. 

1 

1  100        125        150 

175        200 

3,000 

11 

176 

147       246 

332 

1  452 

590 

2,500 

13*2 

211*2 

177       293 

398 

1   542 

708 

2,000 

16*5 

264 

221 

367 

498 

677 

885 

1,500 

22- 

352 

295 

489 

064 

903 

1 

1180 

Already  there  has  been  produced  about  twelve  lamps  per  horse-power, 
but  I  think  that  2,000  foot-pounds  of  energy  is  as  low  as  can  he  hoped 
for,  and  I  do  not  feel  that  we  should  go  above  150  volts  potential  at 
the  lamp  terminals.  If  this  end  can  be  obtained,  the  carbons  must 
have  a  resistance  of  498  ohms  hot,  and  there  will  be  produced  over 
260  candles  per  horse-power  of  electrical  energy.  I  am  confining 
these  computations  and  statements  to  the  case  of  lamps  not  giving 
over  16  candles,  a  standard  of  which  the  long  use  of  gas  has  led 
to  the  adoption.  The  difiPerence  in  work  between  a  140-ohm  lamp 
at  15  and  16  candles  power  is  about  84  foot-pounds,  which 
will  allow  two  ohms  difference  of  line  resistance  for  two  lamps, 
i.e. J  about  1,000  feet  of  No.  15  wire,  or  one  mile  of  No.  8.  Neither 
a  high  resistance  nor  a  high  potential  is  necessary  to  get  a  certain 
candle-power  with  a  certain  expenditure  of  energy  in  a  lamp 
of  given  mass,  but  a  greater  current  is  necessary  with  the  lamp  of 
low  resistance.  This  means  a  greater  loss  in  the  conductors,  a  loss 
efficiency  of  generators,  and  a  much  more  limited  distribution. 
Let  me  illustrate  by  a  particular  instance.  A  current  of  400  or  60  J 
ampt^res  flowing  through  a  conductor  an  inch  in  diameter,  exposed  to 
the  air,  would  heat  it  very  appreciably,  say,  15°  C.  above  the  atmo- 
sphere. Now,  what  are  the  conditions  in  a  system  of  distribution  ? 
The  cable  must  be  thoroughly  insulated,  and  hence  there  will  not  be 
a  free  radiation  of  heat,  although  surrounded  by  moist  earth,  and  tho 
rise  in  temperature  will  be  fully  as  great  as  in  the  case  of  the  exposed 
conductor.  But  copper  increases  its  resistance  *4  per  cent,  for  each 
degi-ee  of  rise.  Supposing  our  lamp  to  have  but  a  fourth  of  the 
resistance ;  with  the  same  economy  double  thp  current  would  be 
required.  If  the  resistance  of  the  cable  were  fixed,  this  double 
current  would  develop  four  times  the  heat,  but  the  increased  tem- 
perature is  attended  by  a  rise  of  fully  30  per  cant,  in  resistance,  and 
the  work  done  would  be  more  than  five  times  as  great.  Further  than 
this,  the  temperature  of  the  cable  would  be  dangerously  high. 

Metbbs. 

After  many  trials  of  various  kinds  of  meters,  or  registers,   Mr. 
Edison  has  adopted  that  which  depends  on  electrical  deposition,  and 
has  selected  pure  zinc  for  his  plates,  a  strong  solution  of  sulphate  of 
rinc  for  the  liquid,  and  places  the  register  in  a  shunt  circuit,  allowt"' 
but  about  1  -800th  of  the  current  to  pass  through  it.  Tho  weight  of 
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deposited  in  one  hour  by  the  amp^  of  current  ia  1198'8  milli- 
grammes. Polariflation  is  remarkably  weak,  and  there  is  very  little 
variation  when  a  large  number  of  the  meters  are  tested  together. 
Very  careful  weighing  is  necessary,  and  probably  the  popular  desire  to 
see  for  one's  self  what  current  one  is  using,  and  thui*  have  a  check  on 
the  readings  of  the  company,  could  only  be  met,  with  this  meter,  by 
having  a  competent  supervisor  of  the  weighing  who  was  in  no  way 
connected  with  the  company.  But  in  the  meter  economy  and 
accuracy  seem  to  have  been  the  objecta.  Error  from  a  change  of 
temperature  is  almost  entirely  eliminated  by  a  proper  proportion  of 
plates  and  solution,  the  resistance  of  which  changes  in  opposite 
directionB. 

Safety  AbeaJioements. 
Much  has  been  said  about  the  danger  of  fire  from  the  introduction 
of  electricity ;  but  if  the  wires  are  properly  laid,  and  means  be  taken 
to  cut  out  a  circuit,  when  for  any  reason  a  short  circuit  takes  place, 
causing  of  course  an  instant  increase  of  current,  there  is  no  cause  for 
apprehension.  All  wires,  besides  being  insulated,  should  either  be 
run  through  the  brick  or  stone  of  a  structure  or  run  along  the  walls, 
and  covered  by  a  moulding  to  prevent  accidental  joining  of  the  two 
wires.  Mr.  Edison  has  adopted  this  plan.  The  switches  have  large 
bearing  surfaces,  and  the  contacts  are  broken  sharply  to  prevent 
arcing.  Aside  from  these  arrangements,  he  has  introduced  a  feature 
which  is  an  absolute  necessity,  and  which  is  now  recognised  essential  to 
all  systems  of  distribution  for  domestic  purposes.  This  is  a  weak  point 
in  every  main,  derived,  and  sub-derivea  circuits — a  bit  of  wire  of  lead 
and  tin  alloy,  which  is  mounted  in  a  plug  and  can  be  readily  replaced 
when  destroyed.  In  the  event  of  a  short  circuit  the  sudden  increase 
of  current  fuses  this  wire  before  it  can  possibly  heat  the  oopper  con- 
ductors. This  is,  I  think,  one  of  the  most  admirable  features  in  this 
system. 

Having    thus  considered  the  principal  points  of    Mr.   Edison's 
system  in  detail,  let  us  look  at  it  as  a  whole.    At  the  late  Crystal 
Palace  Exhibition  there  were  about  1,076  mixed  lamps  distributed, 
all  supplied  by  the  same  main  conductors,  and  arranged  in  branch 
circuits  with  switches  and  safety  plugs.    These  were  equivalent  to 
840  standard  lamps,  and  the  current  was  supplied  by  twelve  dynamos. 
One  object  in  designing  the  plant  was  to  get  an  independence  of  power 
such  tnat  the  failure  of  any  part  would  not  cause  extinction  of  the 
lamps.    The  motive  power  consisted  of  three  Robey,  non-condensing, 
double  cylinder  engines.    Each  fly-wheel  gave  motion  to  a^  loose 
pulley,  which   through  a  movable  cone  P^ey  drove  a  section  of 
shafting  to  which  were  belted  the  dynamos.    Tlius  the  breaking  of 
an  engme  would  stop  four  machines  only ;  two  could  be  stopped  by 
shifting  the  cone  pulley,  and  one  by  throwing  off  its  belt.     This 
arrangement  steadied  the  current,  and  minimised  the  effect  due  to 
any  irreffularity  of  an  engine.     With  70  standard  lamps  as  the 
fuU  work  of  a   dynamo,   one  machine  should   be  added  to  every 
70  lamps   added   to    the   circuit,  so  that  the  relation  of  internal 
and    external  resistances  should  remain  the  same.    The  internal 
resistance  was  about   '017.    The  12  pairs  of  field   coils,   like  the 
machines,  were  in  parallel  circuit,  makmg  their  resistance  3'46  ohms, 
and   the   external   resistance   was   about  -17  ohms.     The  engines 
run  at  120  revolutions,  driving  the  dynamos  at  1,150.    The  machines 
run  very  quietly,  with  very  little  sparking.     In  the  field  circuit  was 
placed  the  regulator,  a  series  of  open  wire  coils  joined  to  segments 
of    a  circle  around  which   travels    an    arm  winch    by  successive 
contact  throws  into  circuit  one  or  more  coils,  thus  increasing  the 
resistance  of  the  field  circuit.     By  the  movement  of  a  lever  the  lights 
could  be  thus  regulated  in  intensity.    The  eye  is  a  very  poor  judge 
of  this  intensity,  and  to  indicate  an  abnormal  potential  a  magiiet  is 
bridged  across  the  mains  just  as  the  lamp  is  done,  and  the  tension  of 
the  armature  spring  regulated,  so  that  when  the  potential  increased, 
the  increase  caused  the  armaturt  to  move  and  a  bell  to  ring.    Such  an 
arrangement,  however,  shows  only  the  fact  that  the  potential  is  too 
high,  and  in  a  larger  system  a  much  more  delicate  arrangement 
is  ns«d,  the  deflection  of  a  spot  of  Ught  on  a  graduated  arc  of  large 
radius.    The  manual  labour  now  iLsed  could  be  readily  dispensed 
with,  for  the  current  in  the  galvanometer  circuit  can  control  a  dehcately 
adjusted  armature,  which  being  moved  one  way  or  the  other  would 
throw  into  action  mechanism  to  operate  the  lever,  or  can  close  or 
reverse  the  current  of  a  small  motor,  which  moves  the  lever  one  way 
or  the  other.    The  use  of  the  regpidator  should  be  as  limited  as 
posuble,^  because  a  resistance  which  has  no  other  function  than 
diminishing  a  current  is  not  to  be  commended,  therefore  very  few 
coils  should  be  in  circuit  for  any  length  of  time,  and  the  regulator 
should  find  its  office  principally  in  meeting  any  sudden  changes  in  the 
external  resistance.    The  small  amount  absorbed  in  regulation,  about 
the  energy  used  in  four  lamps  for  a  70-light  machine,  cannot  be  objected 
to.    Whether  the  shunt  OT^stem,  or  the  method  of  separate  exciting  for 
the  field  magnets  will  be  found  preferable,  will  probably  be  ascertained 
only  after  considerable  experience.   With  but  few  macnines  in  action, 
I  think  unquestionably  the  shunt  system,  with  comparatively  high 
resistance  of  the  field  coils,  is  by  far  the  best.    These  are  matters  of 
relative  economy  and  practice,  not  at  all  of  the  successful  distribution 
of  electricity.    Just  as  small  machines  may  be  coupled  in  parallel 
circuit,  BO  may  large  ones,  with  satisfactory  results.    This  coupling 
of  machines  of  low  resistance  in  parallel  circuit  is  absolutely  necessary, 
and  the  only  way  practicable  for  a  system  of  distribution  directly 
from  the  generators.     When  so  joined,  loss  of  energy  in  the  arma- 
tures bears  precisely  the  same  ratio  to  ^e  total  energy  expended  as 
exists  in  a  single  ina«hine.    Were  the  lights  at  the  Crystal  Palace 
furnished  by  one  machine,  having  an  armature  with  a  resistance 
equal  to  that  of  one  of  the  armatures  of  the  small  machines,  there 
will  be  a  loss  of  over  90  horse -power,  enough  to  drive  nine  machines. 
When  the  machines  are  joined,  there  is  the  same  immunity  trom 
harm  in  case  of  contact  as  in  a  single  machine. 

At  Holbom  Viaduct  there  are  from  1,100  to  1,160  lamps  fur- 
nished from  the  central  station.  The  system  of  distribution  is 
that  of  ^  multiple  arc  and  branch  circuits.  It  is  this  question 
of  distribution  over   large  areas  to   whidi  Mr.  Edison  has  g^ven 


a  great  deal  of  thought,  and  has,  I  think,  satisfactorily  solved 
the  problem.  Imagine  two  great  sheets  of  copper  in  juxtaposition 
maintained  at  a  certain  difference  of  potential.  If  in  either  there 
exists  a  difference  of  potential  at  any  two  points  there  will  be 
a  general  flow  of  electricity  set  up  to  restore  the  plate  to  a  state  of 
equilibrium.  If  these  plates  be  joined  by  conductors,  currents  will 
flow  proportional  to  the  difference  of  potentials  and  the  resistance  of 
the  conductor,  just  as  if  these  plates  were  the  terminals  of  a  machine. 
Let  such  plates  be  the  terminals  of  a  machine,  or,  better  stUl,  of  seTcral 
machines,  and  let  the  connections  be  made  at  several  points.  There 
would  be  a  system  of  distribution,  as  far  as  regards  the  conductors,  on 
the  most  perfect  principles  ;  and  if  the  resistance  of  the  connecting 
paths  is  less,  that  is,  the  number  of  paths  greater,  at  one  point  than 
at  another,  there  would  be  at  that  jwint  a  greater  tendency  to 
reduce  its  potential,  and  currents  would  flow  to  it  from  the  sur- 
rounding parts.  Perforate  these  plates,  or  replace  them  by  net- 
works, or  meshes  of  cables,  and  we  have  a  perfectly  practicable 
method  of  providing  a  distribution,  and  I  think  the  most  satisfac- 
tory one.  The  way  of  laying  down  a  district  on  this  system 
is  to  lay  the  main  cables  in  each  street,  and  wherever  they 
cross  join  like  to  like.  This  is  to  be  supplied  from  the  central 
station  at  several  different  points,  which  points  are  determined  by  the 
relation  of  the  size  of  the  conductors  and  the  resistance  of,  and 
allowed  variation  in  the  intensity  of  the  lamps.  The  direction  of 
the  current  in  the  street  conductors  will  not  always  be. the  same,  but 
will  change  so  that  the  maximum  flow  is  towards  the  point  where 
there  is  the  greatest  demand.  The  relative  sizes  of  oonducton  are 
calculated  for  the  maximum  currents  they  are  to  carry,  and  in  order 
that  the  percentage  of  loss  may  be  the  same  a  double  current  would 
require  a^  conductor  of  double  cross  section.  The  main  conductors 
diminish  in  size  as  the  distance  from  the  several  sources  of  supply 
increase,  and  the  several  districts  in  the  city,  each  being  primarily 
fed  by  a  single  system  of  generators,  are  joined  together.  6 
one-half  of  these  conductors  were  broken  the  remainder  could  still 
supply  the  district.  Small  wires  from  every  part  of  the  city  can  be 
taken  to  one  central  office  so  that  the  actual  state  of  the  potential 
may  be  known  at  any  instant  at  any  point,  and  even  an  automatic 
record  kept.  Thus  one  man  can  keep  constant  supervision  over  the 
whole  system,  haying  thus  a  check  on  the  engineers,  and  by  telephonic 
communication  give  the  necessary  directions  to  increase  or  lower  the 
supply.  In  every  dynamo  room  a  dial  can  be  placed  in  a  shunt 
from  the  cable  of  each  machine  which  will  indicate  the  number  of 
lamps  or  the  amount  of  current  which  the  machine  is  supplying.  I 
have  made  no  mention  whatever  of  the  appHcution  to  power,  which  I 
will  consider  later.  Nor  have  I  spoken  of  stora^  batteries  in 
connection  with  this  system,  and  I  think  'with  Mr.  Edison 
that  they  are  not  a  necessary  adjunct.  The  variation  of  light  woidd 
be  remarkably  small,  and  the  failure,  as  far  as  the  street  ma^ns  are 
concerned,  is  practically  impossible.  There  then  remains  the  question : 
What  is  the  liability  of  break  down  at  a  central  station  ?  If  there  k 
but  one  such  station,  the  only  way  in  which  it  could  be  disabled 
would  be  the  blowing  up  of  the  major  parts  of  its  boilers,  and  thi» 
is  not  very  probable.  The  break  down  of  a  single  engine,  the  failore 
of  one  or  two  armatures,  is  quite  possible,  and  we  may  say  at  times 
probable.  But  such  a  breakage  would  not  seriously  affect  the  supply, 
for,  aside  from  the  fact  that  there  would  probably  be  a  reservt 
dynamo,  the  machines  can  be  easily  run  to  over  their  normal  power. 
In  a  city  the  entire  destruction  of  a  central  station  would  not  put  out 
the  lights  in  its  own  district,  for  the  mains  would  be  supplied  from 
those  of  the  surrounding  districts.  The  calculation  of  the  size  and 
number  of  the  supply  and  distributing  means  is  a  work  of  most  careful 
engrineering.  It  mvolves  the  cost  of  iron  and  copper,  of  coal  and 
property,  of  labour,  of  capital  invested  and  interest  required— in 
short,  how  much  of  the  energy  of  the  coal  can  be  wasted,  and  in 
what  part  of  the  system.  So  each  city  must  be  the  subject  of 
special  calculation,  and,  although  a  complicated  work,  it  is  perfectly 
practicable. 

Such  is  a  brief  resume  of  Mr.  Edison's  system,  as  it  has  appeared  to 
me  after  long  and  thorough  study,  a  system  in  the  fullest  sense  of 
the  word — one  of  supply,  measurement,  and  consumption,  elaborate 
in  detail,  broad  in  conception.  When  we  consider  the  present  uses 
of  electricity,  and  the  uses  which  wiU  be  developed  when  it  ii  at 
every  householder's  command,  we  will  be  more  able  to  appreciate 
the  importance  of  Mr.  Edison's  work,  and  recognise  his  clearness  of 
conception  and  great  foresight  in  thus  practically  solving  the  great 
problem  of  the  distribution  of  electricity. 

{For  discussion  on  this  paper  see  patje  179.) 


A   NEW    ELECTRICAL    CONTACT    MAKER. 


[Paper  read  before  Section  A,  Tuesday,  August  29th,  1882,. 
By  Prof.  H.  S.  Hele  Shaw.] 


The  author  first  calls  attention  to  the  want  of  an  absolutely  reliable 
and  at  the  same  time  sufficiently  seneitive  electrical  contact  maker. 
Such  an  instrument  is  often  required  to  measure  or  control  the 
relative  motion  of  bodies  in  conjunction  with  delicate  dookwork.  He 
then  proceeds  to  discuss  the  ways  in  which  sudi  contact  may  be  made. 
In  theory  there  is  no  distinction  in  the  modes  of  doing  this,  Imt 
practically  they  may  be  separated  into — 

(1 . )    Belative  motion  of  the  two  terminal  surfaces  normal  to  boUK 

(2.)    Motion  tangential  to  both. 

(3.)    Motion  compounded  of  these  two. 

These  modes  are  separately  discussed,  and  also  the  ymrious  objeetioBs 
with  all  when  solid  terminals  are  used.  The  use  of  a  liquid  tenniBsl 
with  which  the  other  terminal  being  solid  is  brought  into  oontact 
obviates  most  of  these  objections.  Of  aJl  liquids  meroury  is  the  ody 
one  which  can  practically  be  employed.    There    are,  however,  tv« 
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objections  to  its  use  which  have  prevented  its  being  hitherto  adopted 
for  more  than  temporary  and  experimental  purposes.     These  are :  — 

(1.)  The  fact  that  it  readily-  combines  with  oxygen  on  the  passage 
of  the  electric  roark. 

(2. )    The  difficulty  of  making  a  contact  maker  of  this  kind  portable. 

The  earliest  form  of  instrument  in  which  the  author  has  endea- 
Tonred  to  overcome  these  difficulties,  was  then  shown  on  a  diagram 
and  described.  Its  principle  of  action  is  briefly  this :  A  short  glass 
tube,  closed  at  the  upper  end  (such  as  an  inverted  test  tube),  is 
filled  with  mercury  and  inverted  in  a  vessel  of  mercury.  The 
mercury  in  the  tube  is  then  partially  displaced  by  hydrogen  gas.  A 
Tciy  light  bent  lever,  consisting  of  a  platinimi  wire,  parses  through  the 
mercury  into  the  gaseous  space,  and  there  makes  contact  between 
the  mercury  below  and  a  sinaller  quantity  of  mercury  in  an  insu- 
lated capsule  above  the  other  portion,  but  within  the  tube.  This 
lerer  works  on  a  pivot,  being  actuated  from  the  outside  by  the 
escapement  of  an  ordinary  clock,  and  is  extremely  sensitive  in  its 
action.  The  positive  and  negative  poles  of  the  terminals  are  respec- 
tively  connected  with  the  mercury  in  the  capsule,  and  that  in  the 
Teseel  below.  It  is  evident  that  although  ^e  lever  is  always  in 
electrical  contact  with  the  latter,  the  circuit  is  only  completed  when 
it  is  brought  into  contact  with  the  former.  Accounts  of  experi- 
ments showing  the  satisfactory  action  with  this  apparatus  are  then 
given.  Finally,  the  most  recent  form  of  apparatus  which  is  portable 
la  illustrated  and  described. 


RECENT  PROGRESS  IN  TELEPHONY. 


[Paper  read  before  Section  G-,  Monday,  August  28th,  1882, 
By  "WiLLiAJC  Henbt  Pbeeoe,  F.R.S.] 


The  telephone  was  first  introduced  to  the  British  public  at  the  meet- 
ings of  Uie  British  Association.  In  1876,  at  G-lasgow,  Sir  William 
Thomson  startled  aU  his  hearers  by  announcing  the  fact  that  he  had 
heard,  in  Philadelphia,  Shakespeare  quoted  through  an  electric  wire, 
by  the  aid  of  the  invention  of  Mr.  Graham  Bell,  which  he  then  pro- 
nonnced  to  be  '*  the  greatest  by  far  of  all  the  marvels  of  the  electric 
telegraph.**  In  1877,  at  Plymouth,  I  had  the  pleasure  of  showing 
in  actual  operation  the  finally  developed  instrument  now  known  as 
the  Bell  Telephone,  which  I  had  just  brought  over  from  America, 
and  converaation  was  actually  maintained  between  Plymouth  and 
Exeter.  Five  years  have  elapsed  since  then,  and  it  is  fitting  that  the 
British  Association  should  hear  of  the  progress  made  in  the  applica- 
tion of  this  astonishing  apparatus. 

In  1877,  it  was  simply  a  scientific  toy  ;  it  has  now  become  a  prac- 
tical instrument.  £1,560,000  capital  is  already  embarked  in  its 
extension  in  England,  and  it  is  earning  a  revenue  of  £109,000. 
Hitherto  it  has  been  practically  a  monopoly  in  the  hands  of  a  private 
company,  who  hold  the  controlling  patents,  and  of  the  Post-office, 
who  possess  the  controlling  power,  but  owing  to  the  policy  of  the 
present  Postmaster-General,  this  monopoly  has  been  broken  up, 
fresh  patents  have  come  into  existence,  and  we  are  about  to  witness 
severe  oomxietition.  It  is  often  said  that  competition  in  any  business 
will  have  the  effect  of  reducing  the  rates  charged  to  the  public, 
but  the  exi)erience  of  the  past  in  railways  and  telegraphs  scarcely 
teaches  this  lesson  ;  competition  does  not  always  benefit  the  public. 
Undue  competition  tends  to  lower  the  rates  for  a  time,  out  it 
eventually  leads  to  amalgamation,  to  the  absorption  of  the  weak  by 
the  strong,  to  swollen  and  watered  capital,  and  finally,  in  many 
instances,  to  higher  rates  to  a  too-confiding  public.  Competition 
however  induces  better  service,  and  ultimately,  in  this  respect,  the 
public  gain. 

The  &ee  traffic  in  x>atents,  however,  leads  to  jobberjr  and  specula- 
tion of  the  worst  type.  We  have  recently  seen  a  mania  for  electric 
speculations  that  almost  rivals  the  South  Sea  Bubble  period.  The 
public  have  wildly  rushed  into  ill-matured  schemes  that  have  swollen 
the  purses  of  gambling  promoters,  have  turned  the  heads  of  inventors, 
have  retarded  the  true  progress  of  the  beneficial  application  of  this 
new  science  to  the  wants  of  man,  and  have  thrown  away  millions 
upon  imperfect  schemes.  Much  has  been  said  against  the  monopoly 
of  the  Post-office  in  telegraphic  business,  but  it  has,  at  any  rate,  the 
merit  that  it  has  checked  the  rapacity  of  company  ]^romoter8  and 
patent-mongers  in  that  branch  of  the  practical  appbcation  of  electri- 
city, while  no  one  can  assert  that  it  has  checked  the  progress  of  tele- 
giaphy.  During  the  first  week  that  the  telegraphs  in  this  country 
wtxre  transferred  to  the  State,  the  total  numoer  of  messages  trans- 
mitted was  26,000,  while  in  the  week  ending  August  11th,  it 
-  amounted  to  724,000.  There  is  no  inventor  who  can  assert  that  his 
scheme  has  not  received  proper  consideration,  nor  show  a  real 
improvement  that  has  not  been  adopted  and  remunerated  ;  while  the 
improvements  of  the  Post-office  itself  are  freely  adopted  by  other 
countries,  and  America  itself,  the  home  of  the  inventor,  has  found  the 
advanced  system  of  England  worthy  of  acceptance. 

£^eeiv^8. — ^The  original  telephone  receiver  of  Bell  has  scarcely 
been  improved  upon;  it  remains  in  form  and  construction  very 
nearly  the  same  as  that  which  I  exhibited  in  1877.  The  perfection 
of  its  working  depends  upon  the  truth  and  perfection  of  its  manu- 
facture.  It  is  now  more  solid  and  substantud  than  it  was  at  first, 
more  powerful  magnets  are  used  ;  but  still  it  is  the  same  simple,  mar- 
vellous, and  beautiful  instrument  that  I  brought  over  from  America. 
Mr.  GU>wer  has  increased  its  loudness  by  varying  the  form  of  its 
various  parts,  and  using  very  powerful  horse-shoe  magnets  of  pecu- 
liar form ;  but  experience  shows  that  loudness  is  always  obtained  at 
the  expense  of  clearness  of  articulation  ;  and,  although  for  many 
purposes  the  Oower-BeU  instrument,  which  Ib  adopted  by  the  poet- 
olfioes,  and  is  now  in  use  to  connect  togrether  all  the  sections  of  the 
British  Association  scattered  through  the  town  of  Southampton,  is 
more  practical,  nothing  for  delicate  articulation  surpasses  theorig^inal 
Bell. 
The  Paris  Exhibition  of  last  year,  so  fruitful  in  electrical  novelties, 


did  not  bring  forth  any  marked  improvement  in  telephonic  apparatus. 
It  was  noticeable  chiefly  for  its  practical  applications  cf  the  telephoue, 
and  particularly  to  the  transmission  of  singing  and  music  to  a  dis- 
tance. M.  Ader's  modification  of  Bell's  receiver  is  that  almost 
universally  used  in  Paris.  It  is  a  very  handy,  pretty,  and  convenient 
form.  He  utilises  a  principle  which  he  calls  "surexcitation."  A 
thick  ring  of  soft  iron  is  inserted  between  the  ear-piece  and  the 
diaphragm,  and  this  is  said  to  increase  the  attractive  power  of  the 
little  horse-shoe  magnet  upon  the  vibrating  iron  diaphragm.  A  simple 
experimental  apparatus  of  M.  Ader's  shows  that  there  is  some 
foundation  for  this  fact :  when  a  thin  steel  spring  is  adjusted  close 
to  the  poles  of  a  magnet  without  being  attracted  by  them,  the  near 
approach  of  a  mass  of  iron  to  the  spring  will  cause  it  to  be  attracted 
by  the  magnet. 

p*  Arsonval  has  also  modified  the  Bell  receiver.  He  has  placed  the 
coil  in  a  powerful  magnetic  field  of  annular  form,  and  has  thereby 
concentrated  the  lines  of  force  upon  the  induced  coil.  He  brings  the 
whole  coil  within  the  influence  of  the  field.  The  effects  are  con- 
siderably magnified,  and  the  increased  loudness  is  not  accompanied 
by  the  usual  loss  of  articulation.  Speech  is  said  to  be  reproduced 
without  any  change  of  timbre. 

Telephone  receivers  of  the  Bell  type  are  all  based  upon  the  mag- 
netic effects  of  currents  of  electricity  flowing  around  magnets  or  bars 
of  soft  iron. 

The  rapid  and  rhythmic  magnetisation  and  demagnetisation  of  a 
bar  of  iron,  or  the  increment  and  decrement  of  the  magnetism  of  a 
magnet,  will  produce  molecular  disturbances,  in  its  own  mass  and  in 
the  matter  about  it,  that  lead  te  the  oscillatory  motions  of  the  whole, 
which  produce  sonorous  vibrations  that  can  be  made  manifest  by 
various  devices,  and  particularly  by  that  patented  by  Graham  Bell. 

Other  principles  of  electricity  have  also  been  utilised  for  telephonic 
receivers. 

For  instance,  "Mr.  Edison  used  the  electro-chemical  effect.  The 
decomposition  of  a  chemical  solution  in  paper  or  on  chalk  by  the 
passage  of  currents  through  it  produces  a  modification  of  the  friction 
of  two  moving  surfaces,  which  can  reproduce  sonorous  vibrations, 
and  the  result  is  a  very  loud-soimding  apparatus.  I  myself  had  the 
pleasure,  in  1880,  of  submitting  to  the  Royal  Society  a  receiver  based 
on  the  electro-thermal  effects  of  the  current;  The  passage  of  a  cur- 
rent through  wires  always  heats  them  and  therefore  produces  expan- 
sion. If  the  wire  be  made  fine  enough,  the  heat  is  generated  and 
dissipated  so  rapidly,  the  expansion  and  contraction  are  so  quick,  that 
sonorous  vibrations  are  the  result.  Although  I  was  able  to  speak 
through  it  very  clearly,  I  have  not  as  yet  developed  this  instrument 
into  a  practical  form.  Professor  Dolbear  has  recently  utilised  the 
electro-static  effects  of  currents.  His  receiver  is  even  more  simple 
than  that  of  BeU.  Two  fiat  circular  discs  of  metal  are  rigidly  fixed 
very  close  to  each  other  in  an  insulated  ca<*e  of  ebonite.  When  one 
disc  is  electrified  positively  by  a  charge  of  electricity,  the  other  is 
electrified  negatively  by  induction.  These  two  opposite  states  pro- 
duce attractions  varying  in  force  with  the  strength  of  the  signals 
sent,  and  the  result  is  that,  when  telephonic  currents  are  transmitted, 
we  obtain  sonorous  vibrations,  and  consequently,  the  reproduction 
of  speech. 

MTany  other  forms  of  telephone  receivers  have  been  devised  and 
exhibited,  in  fact  I  have  recently  seen  quite  a  crop  of  them ;  but  as 
they  involve  no  new  principle,  and  introduce  no  particular  improve- 
ment, having  been  brought  out  chiefly  to  try  to  avoid  existing 
patente,  I  pass  them  over,  and  proceed  to  the  next  branch  of  my 
subject. 

Our  present  Patent  Law  is,  unfortunately,  in  so  disorganised  and 
chaotic  a  condition  that  evasion  is  often  possible,  and  hence  the 
questionable  morality  of  doing  a  thing  in  another  way  in  order  to 
avoid  the  incidence  of  a  royalty,  is  practically  encouraged. 

The  possession  of  a  patent  is  now  no  guarantee  of  property :  it  is 
granted  without  any  oiscrimination,  and  cannot  be  upheld  without 
tedious  litigation  and  wasteful  expenditure  before  a  non-technical 
and  scientifically  incompetent  tribunal.  We  therefore  cannot  hope 
for  any  virtue  in  English  inventors  or  security  for  real  improvements 
until  our  law  is  thoroughly  revised.  The  question  is  before  the 
House  of  Commons,  and  when  wordy  agitators  have  fully  exhausted 
the  patience  of  our  legislators,  we  may  hope  for  some  attention  to  so 
real  and  pressing  a  want. 

Transmitter*. — ^The  great  novelty  and  peculiarity  of  Bell's  telephone 
was  that  the  receiver  and  transmitter  were  similar  and  reversible. 
Sonorous  vibrations  of  air  impinging  on  an  iron  disc  caused  it  to 
vibrate  in  front  of  a  magnet,  around  one  pole  of  which  a  portion  of 
an  electric  circuit  was  wound.  These  vibrations  of  a  magpnetic  sub- 
stance in  a  magfuetic  field  produced  ourrente  of  electricity  in  the  coil 
of  wire  on  the  magnet,  varying  in  strengfth  and  direction  with  the 
sonorous  vibrations,  which,  proceeding  along  a  wire  to  a  distant 
station,  there  varied  the  magnetic  strength  of  a  similar  magnet  so  as 
to  vary  its  attractive  force  on  a  similar  disc,  by  which  it  reproduced 
the  motions  of  the  first  disc,  and  thus,  reproducing  the  sonorous  vibra- 
tions of  the  air,  repeated  speech.  The  currente,  however,  were  very 
feeble ;  much  energy  was  lost  en  route,  and  the  effect  scarcely  attained 
a  practical  standard.  Mr.  Edison  showed  how  to  strengthen  these 
currente.  Taking  advantege  of  a  peculiar  property  of  carbon,  which 
was  supposed  to  vary  in  electrical  resistence  with  the  amount  of 
pressure  brought  to  bear  upon  it,  he  caused  the  vibrating  disc  which 
was  spoken  against  to  press  upon  a  button  of  carbon,  and  so  to  vaiy 
the  strength  of  a  current  of  electricity  passing  through  it.  This 
varying  current,  passing  through  the  primary  wire  of  an  induction 
coil,  set  up  in  the  secondary  ooil  more  powerful  currente  than  the 
Bell  instrument  produced,  and  caused  louder  and  more  marked  effecto 
at  the  receiving  station.  Professor  Hughes  went  a  step  further. 
He  found  a  combination  of  materials  that  were  directly  affected  by 
sonorous  vibrations,  which  he  called  a  '*  microphone,"  and  he  provea 
that  the  effect  of  the  carbon  transmitter  of  Edison  was  not  due  to 
any  influence  of  varying  pressure  on  the  mass  of  the  carbon,  but  was 
a  phenomenon  of  loose  contact.    He  found  a  new  fact  in  nature,  and 
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he  startled  the  scientific  world  by  introducing  an  instrument  which 
did  for  minute  sounds  what  the  microscope  had  already  done  foi 
minute  objects.  By  the  li^^ht  thrown  on  the  theory  of  the  instrument 
by  Hughes,  Edison's  carbon  transmitter  has  been  so  improved  by 
Blake,  Hunninpra,  Moseley,  Anders,  and  others,  that  little  apparently 
remains  to  bo  done.  The  telephone  as  a  speaking  instrument  is  now 
well-nigh  perfect.  It  is  quite  possible  to  swear  to  a  friend's  voice 
at  100  miles  distance.  The  difficulty  of  making  the  telephone  a 
practical  instrument  under  aU  cii-cumstanccs  is  not  due  to  any  dt^fccts 
in  the  instrument  il83lf,  but  to  disturbing  influences  external  to  it, 
and  consequent  on  its  surroundin^rs.  The  very  perfection  and  sensi- 
tiveness of  the  apparatus  itself  are  its  chief  enemies. 

The  true  action  of  the  microphone,  or  carbon-transmitter,  is  very 
little  imderstood  :  it  introduces  into  a  closed  electric  circuit,  through 
which  a  current  is  flowing,  a  resistance  which,  varying  exactly  with 
the  sonorous  vibrations  impinging  upon  it,  causes  the  current  to 
undulate  in  a  way  exactly  analogous  to  the  varjnng  sound  waves. 
This  effect  is  generally  assumed  to  be  due  to  a  gn»ater  or  less  intimacy 
of  electrical  contact  between  two  semi -conducting  surfaces  abutting 
upon  each  other ;  but  there  is  now  little  doubt  that  it  is  due  to  effects 
of  heat  generated  by  the  passage  of  electricity  between  two  points  in 
imperfect  contact,  whose  relative  distance  is  variable.  Carbon  is  the 
best  material  for  the  purpose — first,  because  it  is  inoxidisable  and 
infusable ;  secondly,  because  it  is  a  poor  conductor ;  and  thirdly, 
because  it  has  the  remarkable  property  of  having  its  resistance 
lowered  when  it  is  heated — the  reverse  of  metals.  This  observation 
is  due  to  Mr.  Shelford  Bidwell. 

The  resistance  of  mici-ophones  is  very  variable:  some  only  give 
10,  while  others  give  25,  and  some  even  125  ohms.  The  best  trans- 
mitters that  I  have  worked  with  (Moseley *8)  give  an  average  of  20. 

Attempts  have  been  made  to  apply  mathematical  analysis  to  the 
determination  of  the  best  form  and  arrangement  of  microphones,  but 
at  present  the  microphone  defies  mathematics. 

Theoiy  would  lead  to  the  conclusion  that  a  carbon  transmitter 
should  have  the  lowest  possible  resistance,  but  practice  does  not 
confirm  that  idea. 

Theory  again  asserts  that  the  resistance  of  the  secondary  coil  of 
the  induction  coil  should  be  equal  to  that  of  the  line  it  works,  but 
practice  proves  the  ver^  reverse.  On  a  line  giving  nearly  1,800  ohms 
resistance,  the  best  effects  were  produced  with  a  secondary  wire  of 
only  30  ohms  resistance.  The  fact  is  that  the  conditions  due  to  heat 
in  tiie  microphone,  and  to  self-induction  in  the  induction  coil,  are  very 
complicated,  and  are  not  yet  sufficiently  understood  to  bring  the 
phenomena  they  affect  within  the  region  of  mathematical  analysis. 

Accessor ies. — I  do  not  intend  to  speak  here  of  the  bells,  calls, 
switches,  &c.,  used  in  carrying  out  telephonic  operations :  there  has 
been  nothing  that  is  particularly  novel  introduced,  or  that  was  not 
previously  used  in  telogrraphy.  In  fact,  the  whole  operations  carried 
on  in  connection  with  the  so-called  **  exchange  '*  working  are  simply 
telegraphic,  and  are  still  in  a  somewhat  tentative  condition. 

Long 'distance  Speaking, — I  have  said  that  the  difficulty  in  speaking 
is  chiefly  due  to  the  environment  of  the  wires  employed.  Were  we  to 
erect  a  wire  from  Land*8  End  to  John  o*  Groats,  upon  lofty  separate 
poles  and  away  from  all  other  wires,  there  would  be  no  difficulty 
whatever  in  speaking  between  those  two  places.  Conversation  has 
been  held  in  America  over  410  miles ;  in  Persia  it  has  been  effected 
between  Tabreez  and  Tiflis,  390  miles  apart ;  in  India,  over  a  distance 
of  nearly  500  miles ;  in  Australia,  of  300  miles ;  but  in  all  these  cases 
it  was  done  cither  at  night  or  under  exceptional  circumstances,  and  in 
all  cases  the  wires  were  overground.  Had  they  been  underground  or 
submarine,  the  case  would  have  been  very  different.  Conversations 
have  been  held  between  Dover  and  Calais,  between  Dartmouth  and 
Guernsey,  and  between  Holyhead  and  Dublin,  but  I  know  of  no  case 
where  any  persons  have  spoken  through  more  than  100  miles  of 
submerged  cable.  The  reason  of  this  diminution  of  speaking  distance 
is  due  to  the  electro-static  capacity  of  the  telegragh  line,  which  ab- 
sorbs the  minute  quantity  of  electricity  that  makes  up  the  cun-ents 
employed  for  telephonic  purposes. 

In  every  submarine  cable,  before  a  sig^nal  can  be  made  at  the 
Tecei>'ing  end,  the  whole  cable  must  be  charged  up  with  electricity, 
and  if  there  be  not  sufficient  electricity  sent  in  to  effect  this  purpose, 
practically  no  signal  appears  at  the  distant  end.  With  telephone 
currents  on  long  cables  the  whole  of  the  electricity  is,  as  it  were, 
swallowed  up — that  is,  none  appears  at  the  dbtant  end,  or,  if  it  does 
appear,  it  is  roUed  up  in  one  continuous  wave,  bereft  of  those  rapid 
variations  that  reproduce  sonorous  vibrations.  Tlie  newspapers  said 
that  the  sound  of  the  bombardment  of  Alexandria  was  heard  at  Malta ; 
but,  in  the  first  pl^ce,  the  experiment  was  not  tried,  and,  even,  if  it 
had  been  tried,  it  could  not  have  succeeded.  The  use  of  underground 
wires  very  seriously  impedes  telephonic  extensions,  and  with  our 
present  apparatus  and  present  knowledge  we  cannot  readily  speak 
over  greater  distances  than  20  miles. 

Disturbances. — But  there  are  other  disturbing  influences  at  work  of 
more  serious  import. 

When  two  or  more  telephone  wires  run  side  by  side,  what  is  said  on 
one  can  be  overheard  on  all  the  others ;  and  when  a  telephone  wire 
extends  alongside  teleg^ph  wires,  every  current  on  the  telegraph 
circuit  is  repeated  in  the  telephone,  leading  to  a  hissing,  frying, 
bubbling  sound  that  is  not  only  very  irritating,  but  which  on  busy 
lines  entirely  drowns  speech.  WTien  music  is  transmitted  on  one 
wire,  it  can  be  heard  equally  well  on  all  wires  running  parallel  and 
contiguous.     This  is  due  to  induction  and  to  leakajre. 

(a.)  Induction. — Induction  is  a  term  employed  to  designate  the 
peculiar  influence  which  electrified  and  magnetised  bodies  exert  upon 
conducting  and  magnetic  masses  in  their  neighbourhood.  If  two 
wires  nm  side  by  side  for  some  distance,  everjr  current  of  electrieitj' 
sent  upon  one  wire  will  produce  two  currents  m  the  contiguous  wire, 
the  one  at  the  commencement  and  the  other  at  the  end  of  the  primary 
current  of  electricity.  The  greater  the  intensity,  and  the  more 
B^AAo^  and  abrupt  the  commencement  and  the  endinj;  of  the  inducing 
the  greater  effect  it  has  on  the  induced  wircl     Those  instru- 


ments, consequently,  which  reverse  their  currents  the  most  raDidl 
and  suddenly,  produce  the  greatest  disturbance.  The  powerfiJ 
alternative  and  intermittent  currents  used  for  certain  electnc  lieht 
systems  are  death  to  telephones :  they  cause  an  incessant  roar  that 
renders  speech  an  impossibility.  There  are  some  apparatus  in  tele- 
graphy that  require  very  powerful  currents  to  work  them,  which  are 
equally  detrimental.     Many  attemps  have  been  made  to  cure  this  eril 

1 .  The  sensitiveness  of  the  receiver  has  been  reduced  to  lessen  the 
influence  of  the  disturbing  currents,  and  the  strength  of  th«^  tele- 
phonic transmitting  currents  has  been  increased  so  as  to  overpower 
the  induced  currents. 

2.  The  influence  of  one  wire  on  the  other  has  been  screened  off  by 
inserting  metal  coverings  in  connection  with  the  earth  between  theni. 

3.  The  suddenness  of  the  rise  and  fall  of  the  inducing  corrcnta  has 
been  modified  by  the  insertion  of  condensers  or  electro -magnets. 

4.  Counterbalancing  or  neutralising  effects  have  been  set  up  by 
coimter-induction  apparatus. 

But  all  these  plans,  and  many  others,  have  been  proved  either  only 
partially  successful  or  wholly  abortive ;  the  only  effective  mode  of 
curing  the  evil  at  present  practically  used  is  to  employ  a  comjiste 
metallic  circuit,  so  contrived  that  the  two  wires  are  in  very  close 
proximity  to  each  other,  or  that  they  twist  round  each  other,  so  as  to 
maintain  a  mean  average  equality  of  distance  between  themselves  and 
the  disturbing  wires.  When  we  have  the  two  wires  of  a  circuit  kept 
at  the  same  mean  distance  from  the  disturbing  causes,  however  near 
they  may  be,  the  influenoe  on  each  mu^t  be  identically  the  same,  and 
as  the  one  is  used  for  going  and  the  other  for  returning,  the  tdinilar 
influences  must  be  opposite  in  direction,  and  they  must  therefore 
neutralise  each  other.  This  plan,  which  was  originally  devised  for 
imderground  wires  by  Mr.  Brookes,  of  Philadelphia,  was  found  to  be 
absolutely  true  in  practice,  and  the  Post-office,  having  laid  down 
many  himireds  of  mile.s  on  this  system  with  perfect  success,  in- 
variably  constructs  its  circuits  both  underground  or  overground  in 
this  way.  It  is,  of  course,  more  expensive  than  a  single  wire,  but 
the  great  gain — the  absolute  freedom  from  overhearing  the  privacy, 
and  the  absence  of  crackling — ^is  well  worth  the  extra  cost.  Wire* 
in  submarine  cables  are  invariably  laid  up  with  a  twist,  so  that  no 
special  contrivance  is  needed  on  such  wires,  andinundergroimdwire* 
not  laid  up  together  as  cables,  tliey  are,  as  a  rule,  so  close  to  each 
other  that  twisting  is  unnecessary ;  but  for  overground  purposea 
twisting  is  essential,  and  special  arrangements  have  to  be  carried  out. 
Professor  Hughes  showed  how  this  was  to  be  done,  and  Me&jrs. 
Moseley  carried  it  out  practically  in  the  neighbourhood  of  Manchetiter. 
The  plan  adopted  by  the  Post-office  for  two  and  for  four  wires  w 
shown  by  the  diagram.  It  is  simply  and  easily  carried  out,  and 
entails  no  practical  difficulty  whatever. 

In  the  neighbourhood  of  Manchester  there  are  over  400  miles  of 
overground  double  wire  twisted  on  this  plan,  working  efficiently  and 
thoroughly.  I  have  spoken  to  a  friend  76  miles  off,  through  wires 
that  were  erected  on  poles  carrying  busily-occupied  telegraphic 
currents,  without  disturbance  or  difficulty. 

(b.)  Leakage. — ^The  double -wire  system  is  only  absolutely  effective 
so  lon^  as  the  insulation  is  good.  The  moment  insulation  fails,  con- 
nection with  the  earth  is  made,  and  then  we  have  disturbing  causei, 
due  to  currents  flowing  through  the  ground,  which  are  increased  in 
proportion  to  the  deterioration  of  the  insulation.  Hence,  good  in- 
sulation is  essential  to  telephone  working. 

The  discovery  of  the  telephone  has  made  us  acquainted  with 
another  phenomenon.  It  has  enabled  us  to  establish  beyond  doubt 
the  fact  tnat  currents  of  electricity  actually  traverse  the  earth's  cmst. 
The  theory  that  the  earth  acts  as  a  great  reservoir  for  electricity  may 
be  placed  in  the  physicist's  waste -paper  basket,  with  phlogiston,  the 
materiality  of  light,  and  other  hypotheses.  Telephones  haw  been 
fixed  upon  a  wire  passing  from  the  ground  floor  to  the  top  floor  of  i 
largo  building,  tho  g^as  pipes  being  used  as  a  return,  and  the  Morse 
signals  sent  iProm  a  telegraph  office  250  yards  away  have  been  dis- 
tinctly read ;  in  fact,  if  the  gas  and  water  systems  be  used,  it  ia  im- 
possible to  exclude  telegraphic  signals  from  tho  telephone  circuit. 
There  are  several  cases  on  record  of  telephone  circuits  miles  away 
from  any  telegraph  wires,  but  in  a  line  with  the  earth  terminals, 
picking  up  telegraphic  signals.  When  an  electric  light  sjTstem  luw 
the  earth,  it  is  stoppage  to  all  telephonic  communication  in  its 
neighbourhood.  The  whole  telephonic  communication  of  Manchester 
was  one  day  broken  down  from  this  cause,  and  in  the  City  of  Lond«» 
the  effect  was  at  one  time  so  strong  as  not  only  to  destroy  telephonic 
communication,  but  to  ring  the  bells.  A  telephone  cii-cuit  usiu^j  thf 
earth  for  return  acts  as  a  shunt  to  the  earth,  picking  up  the 
currents  that  are  passing,  in  proportion  to  the  relative  w- 
sistances  of  the  earth  and  tho  wire.  The  earth  offers' 
resistance,  and  consequently  obeys  the  law  of  Ohm :  hence  it  » 
not  only  essential  for  a  telephonic  system  that  the  earth  should 
not  bo  used  on  any  electric  light  system,  but  it  is  also  desirable  thai 
the  earth  should  be  eschewed  for  telephonic  purpos^^.  Thus,  tw 
double -wire  system  adopted  by  the  Post-office  and  by  the  Society 
G^n^rale  dcs  Telephones  of  Paris,  not  only  cures  the  ill-effecte  of 
induction,  but  it  materially  diminishes  the  disturbing  influeoae**  of 
earth  conduction.  The  four- wire  system  of  the  Post-office  effectually 
checks  leakage  from  one  wire  to  the  other,  cross  contact,  as  we  tall 
it  in  England,  for  each  wire  of  the  same  current  is  always  on  » 
different  supporting  arm. 

A  telephone  circuit  when  in  connection  with  tho  earth  give*  dis- 
tinct evidence  of  every  visible  flash  of  lightning,  however  far  off  the 
thmiderstorm  may  be.  No  difference  in  time  has  been  o>Ber>*c« 
between  seeing  the  flash  and  hearing  the  crash.  V^ 

It  is  said  that  if  a  telephone  be  connected  between  the  gas  : 
water  systems  of  a  house,  distinct  evidence  of  every  flash  ca^ 
heard.  There  have  been  several  cases  of  persona  being  knc' 
down  while  experimenting  during  a  thunderstorm,  but  no  \ 
injury  has  been  sustained,  although  the  apparatus  itaelf 
qucntly  damaged.  In  England,  at  present,  we  have  not  foij 
damago    done    sufficient  to  justify   the   employment   of    lis 
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protectors.  The  nae  of  double  wires  diminiahes  the  danger  to  a 
minimum.  On  the  Ck)ntinent  and  in  America,  however,  telephones 
are  invariably  protected  by  lightning  arresters  whore  one  wire  only 
isuMd. 

There  are  certain  natural  currents  flowing  through  the  cinist  of 
the  earth.  They  are  called  **  earth**  currents,  and  at  times  acquire 
such  considerable  energy  that  with  a  telephone  press&d  to  each  ear, 
I  have  been  told,  although  I  have  not  experienced  it,  that  the  noise 
made  is  as  though  "your  brains  were  boU^g.**  This  is  due  to  the 
intermittent  currents  produced  by  the  polarisation  of  the  earth  plates. 

M.  Van  Kysaelberghe  has  recently  spoken  between  Paris  and 
Brussels  upon  a  wire  nearly  200  miles  long,  which  was  'Used  at  the 
same  time  for  ordinary  telegraphy,  but  the  experiment  was  made 
early  in  the  morning  (4  a.m.),  and  was  effected  by  retarding  the 
telegraphic  currents,  so  as  to  modify  the  suddenness  of  their  lise 
and  faU,  by  means  of  condensers  and  electro-magnets.  I  am  un> 
able  to  unaerstand  the  advantage  of  any  gain  in  speaking  on  a 
wire  which  is  detrimental  to  telegraphic  communication.  Speed  is 
of  more  importance  than  speech,  and  we  can  telegraph  much  faster 
than  we  can  speak.  In  England  speed  is  everything,  and  we 
eliminate  every  influence  that  retards  sjpeed — condensers  and  electro- 
magnets in  telegraph  circuits  are  out  of  the  question.  M.  Van 
Rysselberghe  has  endeavoured  to  extend  the  idea  to  cure  the  effects 
of  induction  by  destroying  the  main  cause  of  the  disturbance — that 
ifl,  by  reducing  the  sudden  rise  and  fall  of  the  prime  telegraphic 
currents ;  but  to  do  this  means  to  retard  telegraphy,  and  we  cannot 
afford  in  England  to  cripple  the  one  system  in  order  to  benefit  tho 
other. 

I  have  recently  tried  an  extremely  interesting  experiment  between 
this  i>lace  (Southampton)  and  the  Isle  of  Wight,  namely,  to  com- 
munieatc  across  seas  and  channels  ivithont  the  aid  of  tcitvi  at  all.  Largo 
metal  plates  were  immersed  in  the  sea  at  opposite  ends  of  the  Solent, 
namely,  at  Portsmouth  and  Ryde,  six  miles  apart,  and  at  Hurst 
Castle  and  Sconce  Point,  one  mile  apart.  The  Portsmouth  and 
Hurst  Castle  plates  were  connected  by  a  wire  passing  through 
Southampton,  and  the  Ryde  and  Sconce  Point  plates  by  a  wire  pass- 
ing through  Newport ;  the  circuit  was  completed  by  the  soa,  and 
HJgnals  were  passed  easily  so  as  to  read  by  the  Morso  system,  but 
speech  was  not  practical. 

The  telephone  is  very  rapidly  gaining  ground,  and  as  improve- 
ments are  effected  in  its  accessories,  in  its  installation,  and  in  its 
mode  of  working,  its  use  will  still  further  extend.  In  Germany  it 
is  used  very  extensively  for  telegraphic  business,  there  being  1,280 
stations  worked  entirely  by  telephones,  but  in  England  it  is  not 
possible  in  the  numerous  open  and  public  shops  employed  as  post- 
offices  to  secure  that  privacy  which  the  telephones  require,  nor  have 
we  yet  got  over  our  early  prejudices,  resulting  from  tie  errors  made 
through  the  inability  of  the  mstrument  in  its  earlier  form  to  repeat 
tho  sibilant  sounds.  The  instruments  of  the  present  day  (thanks  to 
the  improved  transmitters),  however,  transmit  **s*s  perfectly. 
By  Mr.  Smith's  inductophone  it  is  quite  possible  to  make  use  of  air 
between  us  to  hear  perfectly ;  so  that  air  conducts  sound,  so  does 
water,  so  does  wire,  and  indeed  with  our  present  knowledge  our 
difficulty  is  not  so  much  to  make  things  speak  as  to  prevent  them 
from  speaking. 


But  by  condition  of  working 
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b. 

Ask 


In;  order  to  more  fully  understand  the  subject  of  incandescent  electric 
lighting,  let  us  consider  the  requirements  graphically.  I  hardly  need 
to  argue  that  the  multiple  arc  system  is  preferable  to  that  of  tho 
series,  and  is  in  fact  the  only  admissible  one  which  can  have  any  wid« 
application.  In  fig.  1,  let  x  be  the  generator,  p  and  p  the  terminals, 
B,  b',  b",  b*"  circuits  in  multiple  arc  or  parallel  circuits;  in  other 
words,  derived  circuits  from  the  same  terminals.  Now  it  matters 
not  what  the  resistance  of  the  machine,  or  the  number,  or  resistance 
of  the  derived  circuits,  if  they  be  connected  to  the  same  terminals,  the 
current  in  any  circuit  will  be  equal  to  the  difference  of  potentials  at  tho 
points,  p,  p\  divided  by  the  resistance  of  the  circuit  in  question.  Nor 
ooes  the  addition  or  subtraction  of  any  number  of  circuits  make  the 
slightest  difference  in  the  currents  flowing  in  the  circuits  already  estab- 
lished if  this  difference  of  potentials,  p  —  j)',  is  kept  constant.  Conse- 
quently, the  currents  over  the  different  paths  will  be  inversely  propor- 
tional to  their  resistances,  and  perfectly  independent  of  each  other.  Smce 
the  external  resistance  diminishes  with  the  increase  in  the  number  of 
the  derivation  circuits,  the  whole  current  flowing  from  the  terminals 
will  vary  inversely  with  the  external  resistance.  But  the  whole  current 
is  the  current  flowing  through  the  armature.  Since  the  internal  re- 
sistance enters  as  a  factor,  although  the  difference  of  potentials  at  the 
terminals  remains  constant,  the  electromotive  force  of  the  machine 
does  not.  Let  us  consider  a  machine  which,  with  an  external  resist- 
ance equal  to  the  internal  a,  a  given  velocity  and  strength  of  field 
current,  generates  an  electromotive  force,  c  Call  the  external  resist- 
ance a  r,  i.e.,  some  ratio  r  of  the  internal,  and  let  the  current  in  the 
field  magnets,  independent  of  the  current  generated,  or  the  velocity,  or 
both,  be  changed  as  the  external  resistance  changes,  so  that  the  dif- 
ference of  potential  at  the  terminals  may  remain  constant.  Consider 
the  change  in  the  electromotive  force  of  the  generator.  We  have  for 
two  external  resistances,  one,  <i,  eqiml  to  tho  internal,  another,  a  >*, 
gfreater  or  less,  two  currents. 


2  a 


and  c*  =  - 


c  ]vhence 


a  (l  +  r) 
c»  1  a  tfi  2  «i 


.f  (H-2) 


■ ■='-^.M^- Ki") 


Differentiating  this  last  equation  with  f  as  the  unit  of  electro- 
motive force  and  e*  and  r  variables,  we  have  — 

d  r  2  /^ 

and 

d   r*  r* 

which  give  the  character  of  the  curve  of  electromotive  force  under 
the  conditions  assumed.    Fig.  2  gives  the  curve,  with  r  and  c'  as  the 


co-ordinates,  x  and  ^,  with  the  bend  near  the  origin,  and  with  branches 
having  for  asymptotes  the  axis  of  y,  and  a  lino  parallel  to  the  axis 

of  J*,  and  distant  «  from  it.    Vertical  lines  on  to  the  axis  of  x  repre- 
sent the  electromotive  force  compared  with  the  unit,  c,  which  may 


Equation  of  full  curve  f '  =  _1-  /^  _L  -f-  A 


Eqiiution  of  dotted  line  c^  = 


r   =  J- 
E.M.F 


^^--^.^C^iirrcnt 


Fio.  2. 

be  of  any  ntmiber  of  volts,  and  the  distance  from  the  origin  the  ratio 
of  the  external  to  the  internal  resistance.  This  curve  shows  some 
important  truths,  a  part  of  them  familiar,  others  perhaps  not  so, 
concerning  the  economy  and  practice  of  the  distribution  of  electricity, 
or  the  supplying  of  currents  which  will  be  inversely  proportional  to 
the  resistance  of  the  derived  circuits,  remembering  meanwhile  that 
the  electromotive  force  of  a  machine  excited  by  a  separate  circuit  Ls 
very  nearly  proportional  to  the  strength  of  tne  free  magnetic  field 
and  the  velocity  of  tho  armature.  Of  course  this  is  somewhat  affected 
by  the  heating  of  the  metallic  conductor  for  an  increased  current,  the 
eonsequent  change  of  resistance,  the  displacement  of  the  magnetic 
field,  and  the  heating  of  the  iron  part  of  the  armature,  if  iron  enter 
as  a  component.    We  notice 

1 .  In  a  single  generator  the  electromotive  force  is  not  proportional 
to  the  number  of  lights  or  motors,  or  the  current  developed. 
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2.  No  matter  how  high  the  extomal  resistance,  or  how  limited  the 
number  of  derived  circuits,  the  electromotive  force  of  a  machine 
required  to  maintain  a  fixed  difference  of  potential  at  the  tenninala 
can  never  be  less  than  half  that  developed  when  the  external  and 
internal  resistances  are  equal. 

3.  The  increase  of  electromotive  force  required  as  the  external 
resistance  decreases,  or  the  number  of  derived  circuits  is  increased,  is 
very  gradual  up  to  the  point  where  the  external  resistance  is  three  or 
f  jur  times  the  internal,  beginning  then -to  rise  more  rapidly. 

4.  "When  the  external  resistance  falls  below  the  internal,  the  rise  is 
very  rapid,  and  if  their  difference  is  marked,  then  it  becomes  im- 
possible to  maintain  a  fixed  difference  of  potential,  because  of  the 
great  increase  necessary  in  the  strength  of  the  magnetic  field  and  the 
velocity  of  the  armature.  A  great  amount  of  heat,  and  consequently 
of  wasted  energy,  would  be  developed  in  the  armature. 

Let  us  consider  another  curve.  Our  requirements  demand  that  the 
whole  current  should  be  inversely  proportional  to  r,  the  ratio  of 
external  to  internal  resistance,  or  c  being  the  current  developed  when 

the  electromotive  force  is  r,  c*  =  -^.      Let  this  curve  be  traced 

r 
on  the  same  axes  as  the  preceding,  and  let  the  same  unit  of  measure 
be  used  for  o  as  for  c.  (See  dotted  curve  in  fig.  2.)  We  find  the 
curve  somewhat  similar  to  the  curve  of  electromotive  force ;  but  it 
approaches  both  axes  as  asymptotes  and  falls  rapidly  below  the  first 
curve  on  the  right,  while  rising  above  it  on  the  left.  A  glance  ^ows 
the  relations  of  current  and  electromotive  force  for  different  ratios  of 
external  to  internal  resistance. 

Note  one  curve  more  on  the  same  sheet,  though  not  with  the 
same  units ;  the  curve  of  magnetic  strength  (m)  is  measured  here 
vertically,  tiie  increase  of  field  current  being  measured  horizontally 
and  to  the  left.  The  strength  of  the  magnet  increases  at  first  quite 
regularly ;  the  curve,  however,  flattens  more  and  more  as  the  current 
increases,  until  at  the  point  of  practical  economic  saturation  a  large 
further  increase  of  the  field  current  would  produce  but  a  much  smaller 
ratio  of  increase  of  magnetic  strength.  Part  of  the  energy  of  the 
increased  current  would  undoubtedly  manifest  itself  in  heat  both  in 
the  coils  and  in  the  iron  of  the  magnet. 

Now  in  a  general  distribution  of  electricity,  a  large  number  of 
derived  circuits  existing,  there  must  necessarily  be  a  low  external 
resistance.  Large  currents  flow  through  the  generator,  and  we  wish 
to  have  the  energy  of  the  current  in  the  external  circuit  and  not  in 
the  machine.  It  has  often  been  said  that  the  external  resistance  being 
thus  reduced,  the  resistance  of  the  individual  lamps  should  be  as  high 
as  possible.  This  is  not  so,  for  certain  relatives  exist  between 
the  weight  and  resistance  of  carbons,  the  illuminating  surface,  the 
electromotive  force  and  current  required,  and  the  energy  expended, 
which  determine  a  limit.    The  expression  for  the  work  done  is 

—  X  44*24,  or  c-  b,  44*24.     Hence,  with  a  given  electromotive  force 

the  work  done  varies  inversely  as  the  resistance,  and  with  a  given 
resistance  the  work  varies  as  ihe  square  of  the  electromotive  force  or 
the  square  of  the  current.  If  we  increase  the  resistance  to  any  ratio, 
df  of  a  g^ven  resistance,  to  maintain  the  same  expenditure  of  force,  we 
increase  the  electromotive  force,  but  only  in  the  ratio  J^;  so  that  with 
four  times  the  resistance  only  twice  the  electromotive  force  would  be 
required.  Consider  for  a  moment  the  size  and  shape  of  the  carbon. 
If  a  carbon  of  circular  form  be  used,  the  same  weight  would  enter  in 
a  piece  of  half  the  diameter  and  four  times  the  length  of  a  given  piece, 
giving  sixteen  times  the  resistance  and  twice  the  illuminating  surface. 
With  half  the  weight,  we  have  the  same  surface  and  eight  times  the 
resistance.     If  the  same  energy  be  expended  there  will  be  necessary 

\/8  times  the  electromotive    force  used  with  the  coarse  carbon, 

but    -To  of  the  current.    This  would  mean  that  with  the  some  lamp 

expenditure  for  given  illumination,  one  ton  of  coal  would  be  used  on 
the  conductor  for  the  high  resistance  lamp  to  eight  tons  for  the  low 
resistance  one,  a  strong  argument  in  favour  of  high  resistance  carbons. 
Our  first  conclusion  would  then  be  to  diminish  the  diameter  and 
increase  the  length  and  resistance  of  the  carbon,  meeting  this  increase 
by  an  increased  electromotive  force.  But  in  a  system  of  general  dis- 
tribution, safety  from  fire,  due  to  piercing  the  insulation,  abnormal 
increase  of  current  when  short-circuited,  and  immunity  from  harm 
when  by  any  accident  the  body  forms  a  part  of  the  circuit,  demand  a 
low  electromotive  force.  Sir  W.  Thomson  has  said  that  this  should 
never  exceed  200  volts.  Even  this  will  give  some  persons  a  disagree- 
able shock,  and  a  lower  electromotive  force  maybe  used  with  advantage. 
Another  point  of  consideration  is  the  increasing  of  the  resistance  of 
a  carbon  whUe  the  length,  diameter,  and  weight  remain  constant. 
As  before,  we  see  that  the  electromotive  force  must  increase  as  the 
square  root  of  the  ratio  of  increase  of  the  resistance,  and  this  resist- 
anc3  must  be  determined  by  the  limit  of  electromotive  force,  the 
size  of  carbon  that  can  be  manufactured,  and  the  deg^ree  of  illumina- 
tion required.  We  will  call  this  carbon,  the  carbon  of  smallest  section, 
highest  resistance,  and  standard  illuminating  power,  the  standard 
lamp.  Now,  while  we  have  this  standard,  it  is  evident  that  we  want 
to  be  able  to  increase  the  power  of  illumination  at  sundry  points,  and 
this  must  be  produced,  not  by  a  corresponding  increase  of  intensity 
per  unit,  but  by  an  increase  of  the  illuminating  surface,  and  the 
increase  of  energy  expended  should  be  in  no  greater  ratio  than 
the  increase  of  hght.  These  remarks  are  partially  founded  on 
the  fact  that  an  increased  temperature  shortens  the  life  of  a  lamp, 
and  that  the  most  reliable  results  are  to  be  obtained  by  having  carbons 
for  all  degn^ees  of  power  of  the  same  texture,  and  mJade  by  the  same 
process  as  the  standard,  which  standard  should  in  every  way  be  as  near 
perfect  as  possible;  all  such  carbons  to  have  the  same  weight,  length, 
degree  of  carbonisation,  resistance,  requiring  the  same  electromotive 
force  and  expenditure  of  energy.  Ii\)r  the  lamps  of  higher  power, 
we  manifestly  cannot  use  a  carbon  of  greater  length  and  correspond- 
ingly higher  resistance,  for  this  means  a  higher  electromotive  force, 
which  is  out  of  the  question.    Nor  can  we  economically  increase  the 


diameter  of  a  circular  section  carbon,  for  the  resistance  diminishes 
inversely  as  the  square  of  the  increase  of  the  illuminating  surface  of 
same  intensity.  There  are  three  ways  where  each  lamp  should  be 
independent.  One  is  by  increasing  the  number  of  carbons  in  a  lamiL 
they  being  arranged  in  parallel  circuit ;  another  by  increasing  tSe 
width  of  the  carbon  while  the  thickness  remains  the  same— in  other 
words,  use  a  flat  carbon,  so  that  the  illuminating  surface  wiUincreMo 
in  the  same  rate  as  the  weight  of  material.  Now,  with  a  doable 
illuminating  power  we  use  the  same  texture  of  carbon,  the 
same  temperature  and  intensity  per  unit  of  surface,  double 
the  illuminating  surface,  one  half  the  resistance,  the  same  electro- 
motive force,  double  the  current  and  double  the  energy.  A. 
third  method  is  that  the  carbon  can  be  increased  in  length,  while  its 
resistance  per  unit  of  length  and  section  is  diminished. 
^  Aside  from  the  energy  expended  in  the  lamps  and  motors  of  a 
circuit  a  certain  amount  goes  into  the  generator  to  magnetise  the  field 
magnet,  and  this  is  represented  by  the  same  expression  we  haTe 
already  used  where  the  difference  of  potential  at  the  terminids 
•of  the  machine  and  the  resistance  of  the  field  coils  enter  as  factors. 
There  is  another  expenditure  in  the  armature  coils  and  the  con- 
ductors dependent  on  their  resistance  and  the  current  flowing,  and 
still  another  at  the  commutator,  which  would  be  greatest  with  large 
currents.  The  friction  of  bearings,  the  slipping  of  belting,  if  used, 
the  force  necessary  to  overcome  the  inertia  of  moving  parts  con- 
sume a  further  portion  of  power.  Of  these  components,  which  are 
over  and  above  that  power  which  is  expended  in  the  lamps  and 
motors,  those  which  magnetise  the  £eld,  and  overcome  the  friction  of 
bearings  and  the  inertia  of  moving  parts,  remain  about  the  same 
whether  one  lamp  or  a  thousand  are  in  operation.  This  is  consider- 
ing the  kind  of  machine  I  think  necessarv  in  a  system  of  geneial 
distribution  in  which  this  extra  work  should  be  chargeable  to  a  large 
number  of  lamps. 

Consideration  of  the  above  and  some  other  points,  which  will  be 
obvious  on  mention,  lead  me  to  the  following  conclusions. 

1.  The  resistance  of  the  armature  of  the  generator  should  be  as 
low  as  possible  compatible  with  the  power  necessary  to  fumiab 
the  required  electromotive  force. 

2.  The  generator  should  be  able  to  produce  this  electromotive  force 
with  the  field  magnets  at  less  than  the  maximum  economic  saturation, 
and  at  a  velocity  less  than  that  at  which  the  armature  can  be  safely 
run,  in  order  that  there  may  be  a  margin  for  increased  eflBciency  in 
ease  of  an  unexpected  demand. 

3.  The  lamps  and  motors  should  have  a  high  resistance,  the  standard 
lamp  not  higher  than  475  to  500  ohms. 

4.  The  resistance  of  the  conductors  should  be  as  low  as  practicable, 
and  should  be  graded  in  size  for  the  current  required. 

5.  The  electromotive  force  of  the  generator  should  never  rise  to  over 
170  volts. 

G.  The  lamps  should  be  simple  of  construction,  durable  and  cheap, 
and  all  alike. 

7.  The  generator  and  the  engine  should  be  of  the  most  substantiBl 
construction. 

8.  The  points  of  derivation  should  all  have,  and  aU  be  maintained 
at,  the  same  difference  of  potential  as  nearly  as  possible. 

9.  The  energy  necessarily  lost  in  the  armature  and  condootom  of 
any  fixed  resistance  for  lamps  of  the  same  absolute  economy  rariee 
inversely  as  the  resistance  of  the  lamps,  or  as  the  square  of  the  cur- 
rent used. 

10.  Sinca  in  a  single  generator  the  total  power  used  is  not  propor- 
tional to  the  number  of  lamps  in  circuit,  a  machine  should  be  ran 
nearly  to  its  maximum  capacity. 

11.  There  should  not  be  a  single  generator  or  a  single  circuit  which 
may  be  destroyed,  but  such  an  arrangement  that  the  external  de- 
mands, both  with  regard  to  resistance  and  current  required,  may 
be  met  by  suitable  changes  in  the  re^stance  and  supply  of  the 
generative  sywtem. 

12.  The  relation  of  internal  and  external  resistance  should  be  the 
same  in  a  svstem  as  exists  in  a  single  gi^ncrator  when  worked  to 
nearly  its  full  capacity. 

13.  With  such  proper  relations  of  internal  and  external  resistance 
the  electromotive  force  will  vary  but  slightly,  and  the  power  used  wiD 
be  very  nearly  proportional  to  the  number  of  lamps  or  the  current 
developed. 

14.  Insulation  of  conductors  and  of  the  armature  should  be  good, 
and  provision  made  to  prevent  fii'C  arising  from  an  abnormal  iuconease 
of  current. 

15.  Means  should  exist  of  accurately  measuring  the  current  used. 

16.  A  large  system  should  be  as  economical  as  a  single  generator 
worked  nearly  to  its  full  capacity,  and  should  be  capable  of  reguU- 
tion  with  the  same  ease. 

Much  has  been  said  about  the  sub -division  of  the  electric  light  and 
the  current,  and  such  sub-division  of  electricity  has  been  the  gnsi 
bugbear  in  the  distribution  of  power  and  light  through  its  medinnt. 
This  term,  while  conveying  an  idea,  is  in  reality  essentially  wrong.  It 
implies  the  existence  of  a  current,  the  expenditure  of  energy,  before 
the  required  sub-division  of  such  current  is  made.  We  do  not  wish  to 
sub-divide  a  current ;  a  current  which  must  be  divided  before  it  osn 
be  used  is  not  a  desirable  current. 

If  we  had  a  reservoir  of  water  danmied  Up  to  a  certain  height,  lai 
tap  it  at  the  depth,  say,  of  20  ft.,  a  stream  of  water  will  issue  propor- 
tional to  the  depth  of  water  and  the  size  of  the  orifice,  and  the  amoifflt 
of  water  flowing  in  a  unit  of  time  will  be  constant  if  the  height  of  the 
water  above  the  outlet  be  kept  the  same.  By  damming  up  thewi^ 
we  have  established  a  certain  potential,  but  there  is  no  flow  of  *'**» 
no  current,  and  consequently  no  supply  until  the  orifice  is  made.  Soch 
orifice,  aided  by  the  potential  of  the  water,  in  itself  establishes  a  flow, 
creates  the  necessity  for  a  supply.  If  we  make  another,  a  Urgjer 
outlet,  a  larger  amount  of  water  vrill  issue,  and  the  amount  in  the 
first  will  not  be  chang^ed  if  the  height  of  the  water  remain  oonstsnt 
By  opening  this  second  channel  we  created  an  additional  curreBt,  thfi 
necessity  for  a  further  supply,  but  such  necessity,  such  flow  did  not 
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exut  until  the  creation  of  the  new  demand.  Our  reserroir  may  be 
Juge,  oar  source  of  supply  may  be  prreat,  but  if  a  sufficient  number 
of  openings  be  made,  botii  reservoir  and  supply  will  be  fully  used, 
and  while  expensive  for  a  single  channel  will  oe  eoonomical  for  the 
whole. 

So  it  is  in  the  distribution  of  electricity.  A  current  is  a  function 
not  alone  of  potential,  but  of  potential  and  resistance.  We  desire  to 
establish  a  certain  potential,  or  difference  of  potentials,  and  to  main- 
tain this  so  that  when  a  circuit  is  established,  a  channel  opened,  a 
current  may  be  established  in  that  circuit.  We  do  not  divide  a 
coirent,  nor  a  potential,  but  having  established  a  difference  of 
potential  in  two  conductors,  we  open  one  or  more  paths,  and  a 
current  flows  over  these  paths  dependent  on  their  resistance,  and 
independent  of  each  other,  and  sucn  additional  current  having  been 
fonned,  the  current  over  the  main  conductor  is  increased  by  just  such 
increment,  which  increment  did  not  exist  until  the  new  path  was 
made.  There  has  been  no  sub-division  of  a  current :  there  has  been 
a  creation.  Such  new  current  baring  been  made,  of  course  more 
power  must  be  supplied  to  maintain  the  existing  potential,  and  while 
the  system  ma^  be  expensive  for  a  single  lamp  or  motor,  when  the 
number  of  derived  circuits  becomes  sufficiently  numerous,  it  will 
onh-  be  what  is  required  for  an  economic  and  efficient  supply. 

I  will  now  consider  the  Edison  system  in  the  light  of  the  foregoing 
conduaiona.     (See  page  172.) 


CRITICISM  OF  THE  EDISON  SYSTEM. 
(Continued  from  page  174.) 

In  the  discussion  which  followed  the  reading  of  this  paper.  Prof. 
S.  Thompson  said  that  while  the  paper  just  read  embodied  a  very 
extensive  amount  of  details  and  of  principles  known  to  electricians, 
be  must  say  that  he  was  astonished  to  hear  it  stated  that  there  was  a 
scientific  prejudice  agmnst  large  dynamo  machines.  He  had  never 
met  with  it,  and  he  believed  that  the  feeling  was  all  the  other  way. 
He  also  did  not  quite  understand  what  Mr.  Sprague  meant  by 
'*  magnets  of  greater  projective  powers."  The  expression  was  new  to 
him. 

Mr.  Sprague  stated  that  he  simply  meant  the  field  power  of  the 
magnets. 

Mr.  Swan  rose  to  express  his  pleasure  at  having  received  such  a 
very  full  and  excellent  description  of  disti-ibution  in  every  detail. 
He  did  not  feel  disposed  to  take  exception  to  the  general  principles 
laid   down    as    to    the    mode    of    effecting  that  distribution.      It 
was  certainly  done    in    the    simplest  way    by    connecting    lamps 
in  arc  e^stem.    They  were  certainly  now  subject  to  the  limitations  as 
to^  a  distance,  so  distinctly  pointed  out  by  Mr.  Sprague ;    but  we 
might  emphasise  the  conditions  of  such  distribution  by  showing  that 
the  difficulties  would  be  lessened  by  making  the  filament  as  fine 
as  possible,  so  as  to  obtain  the  utmost  resistance  consistent  with,  say, 
a  10-candle  limit.     But  when  that  resistance  had  been  obtained  by 
diminishing  the  diameter  and  increasing  the  length — the  light  re- 
inaining  constant — there  was  still  a  resistance  in  the  lamp  (?)  which 
limited  the  extent  to  which  distribution  might    be  carried  to  a 
lamentably  small  area— a  mile,  or  something  like  that.    This  was  a 
regrettable  limitation,    but  he    saw  no  escape  from  it    with    the 
construction   of  the  lamp.     They  had  a  fixed  material — carbon — 
to    deal     with ;     they    could    not    alter    its    specific    resistance 
much,   so    that   they    were    very  much   restricted   in    the  extent 
of    their    distribution.      The    only    escape    from    that   limitation 
lay  in  having  secondary  batteries  at  stations  or  in  every  house,  and  in 
these  batteries  being  connected  in  series  and  fed  by  currente  of  a 
higher  tension  ;  the  principle  still  holding  of  multiple  arc  not  from  the 
central  station,  but  from  the  subsidiary  one  at  which  the  batteries  are 
charged.     Once  imagine  the  possibility  of  these  secondary  batteries 
being  maintained  at  a  perfcctiy  constant  condition  of  charg^e  by  some 
automatic  arrangement,  and  we  might  look  to  that  as  a  means  of 
escaping  from  the  difficulties  of  wide  distribution.    It  would  only 
require  that  each  lamp  should  be  provided  with  an  automatic  arrange- 
ment for  maintaining  continuity  of    circuit.      Such   might  be  of 
an  exceedinglr  simple  character  without  adding  much  to  the  expense 
•f  the  lamp.  It  mig^t  be  a  permanent  thing,  not  to  be  renewed  as  often 
as  the  lamp,  and  under  such  conditions  one  saw  no  limit,  supposing 
the  lamps  oould  be  fed  in  series  to  the  extent  to  which  distribution 
mi^ht  be  extended.    The  only  conditions  necessary  would  be  the 
maintenanoe  of  the  lamps  in  a  condition  of  equality  of  light,  that  the 
current  ahould  be  kept  constant,  and  that  there  should  be  automatic 
arrangemente  for  varying  the  electromotive  force  at  the  station  in 
proportion  to  the  number  of  lighto  operating,  whether  one  or  1,000. 
To  avoid  the  use  of  a  very  high  potential  in  such  a  system  of  feeding 
in  series,  the  resistance  might  be  very  considerably  reduced  by  varia- 
tion of  the  internal  sectional  area  of  the  carbon  by  using  short  and 
iat  carbons.     Ho  might   simply  mention  the  alternative  method 
as  a  comment  upon  Mr.   Sprague*8  very  positive  assertion    that 
they  were  shut    in  to  the  one  system  of   feeding  the  lamps  in 
multiple  arc.     He  was  perfectly  ready  to  allow  that  that  method 
was  tne  only  one  in  use,  except  to  a  very  limited  extent ;  but  still 
they  must  not  lose  sight  of  the  power  of  wider  distribution  which 
they  should  obtain  by  either  the  entire  series  feeding  of  lamps  or 
the  use  of  the  series  method,  with  the  diarging  of  seoondary  batteries 
and  there  feeding  from  multiple  arc.     He  teii  it  was  very  desirable 
that  they  should,  by  some  means  or  other,  see  their  way  to  a  wider 
extension,  even  with  all  the  conditions  of  low  resistance  in  the  arma- 
ture, which  Edison  had  carried  to  an  extraordinary  degree,  and  high 
re«istance  of  the  carbon.    They  still  had  a  limited  area  of  distribu- 
tion, with  undue  cost.    With  regard  to  the  dynamos,  it  was  quite  an 
error  to  say  that  there  was  any  prejudice  as  to  large  dvnamos. 
He  had  been  delighted  to  see  the  success  of  Mr.  Edison*s  efforte  in 
the  construction  of  large  dynamos.    Mr.  Sprague  had  referred  to  the 
une  of  a  shunt  current,  when  less  than  the  whole  number  of  lamps  were 
Kghted.    It  was  evident  that  the  same  current  would  pass  through  the 
shunt  whether  few  or  many  lamps  were  lighted,  and  evidently  the 


loss  would  be  somewhat  greater  when  only  a  few  lamps  were  being 
operated.  Reference,  too,  had  been  made  to  the  limit  to  the  use  of 
high  resistance  in  the  car  bon,  consequent  upon  the  limit  constituted 
by  the  tendency  of  the  discharge  to  teke  place  between  the  terminals, 
when  there  was  a  great  difference  of  potential  between  them.  That 
was  a  difficulty  which  was  to  a  very  considerable  extent  met  by 
removing  the  terminals  to  a  ^freat  distance,  and  he  did  not  think  that 
that  would  be  found  to  constitute  a  very  serious  obstacle  in  the  way 
of  an  extension  of  the  system. 


CORRESPONDENCE. 


TO  CORRESPONDENTS. 

No  notice  can  be  taken  of  anonymous  communications.  Whatever 
is  intended  for  insertion  must  be  authenticated  by  the  name  and 
address  of  the  writer,  not  necessarily  for  publication,  but  as  a 
gpiarantee  of  good  faith. 

Correspondence  should  arrive  not  later  than  Tuesday  morning  if  it  is 
desired  to  appear  in  the  following  number. 


S.  A.  VARLEY^S  CARBON  LIGHTNING  PRO- 

TECTORS. 

To  tlie  Editors  of  The  Electrical  Review. 

SiBS, — I  think  it  might  interest  some  of  your  readers  to 
know  that  I  have  had  110  of  S.  A.  Varley's  carbon  h'ght- 
ning  protectors  (which  are  referred  to  in  the  leading  article 
of  the  Electrical  Review  of  the  19th  instant)  in  use  in 
connection  with  Tjer's  train  signalling  instruments  for 
many  years,  and  that  I  have  not  had  a  case  where  lightning 
has  damaged  an  instrument  to  which  a  carbon  protector  is 
connected. 

Seventy-three  of  these  protectors  were  put  in  use  in 
February,  1867,  and  thirty-seven  in  March,  1872. 
I  am,  Sirs, 

Yours  faithfully, 

F.  T.  J.  HAYNES, 
Telegraph  Engineer  and  Superintendent, 
B.  and  E.  Division,  G.W.R. 
Taunton,  August  2eth,  1882. 


MAGNETIC  UNITS. 


To  the  Editors  o/The  Electrical  Review. 

Sirs, — As  a  paragraph  in  your  paper  for  August  26th, 
p.  156,  headed  **  Magnetic  Units,"  might  possibly  lead  a 
casual  observer  to  think  that  the  idea  of  my  instrument 
was  taken  from  Prof.  Silvanus  Thompson,  in  order  to  show 
that  this  is  not  the  case,  I  wish  to  quote  a  few  lines  from 
a  very  kind  letter  to  me  from  Prof.  Thompson.  They  run 
thus  :  "  And  it  will  give  me  much  pleasure  whenever  I  do 
publish  an  account  of  my  instrument  to  mention  that  the 
same  idea  occurred  independently  to  you.  I  have  not  used 
the  mirror  arrangement  in  connection  with  my  instrument, 
BO  that  application  is  exclusively  yours." 

These  few  words  will,  I  think,  quite  do  away  with  what 
otherwise  might  introduce  an  error. 

Yours  faithfully, 
FREDERICK  JOHN  SMITH. 
Taunton,  Axigust  2Uh,  1882. 


THE  TELEPHONE. 
To  the  Editors  of  The  Electrical  Review. 

Sirs, — Your  correspondent  ."  Injustice  "  says  I  have  "  a 
little  more  of  law  than  of  justice  in  mv  composition/'  He 
admits,  then,  that  I  have  both  law  and  justice  in  my  com- 
position ;  and  I  am  well  pleased  with  his  admission,  especially 
as  the  statement  which  1  laid  down  with  an  "airy  authority'' 
18  simply  a  repetition  of  the  decision  rendered  by  Mr.  Justice 
Fry  on  the  law,  "  that  any  transmitter  combining  a  dia- 
phragm with  a  tension-regulator  is  clearly  an  infringement 
of  Edison's  patent." 

The  remarks  of  "  Injustice  "  in  regard  to  Anders'  trans- 
mitter seem  to  me  to  show,  on  his  part,  a  want  of  knowledge 
of  the  English  language,  and  of  its  phraseology.  My  asser- 
tion was,  "that  any  transmitter  combining  a  diaphragm  with 
a  tension-regulator  is  an  infringement  of  Edison's."    I  did 
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not  mean  to  assert  that  anj  of  the  parties  named  had  made 
a  transmitter ;  but  if  they  or  the  man  in  the  moon  had  made 
a  transmitter  "combining  a  diaphragm  with  a  tension- 
regnlator/'  such  a  transmitter  is  an  infringement  of  Edison's, 
as  decided  by  Mr.  Justice  Fry  and  Lord  M'Laren.  I  fail 
to  see  the  justice  of  "  Injustice  "  in  introducing  the  Reis 
transmitter  of  1861  into  his  reply  to  me,  because  I  made  no 
reference  to  Reis's  instrument.  His  object,  however,  is 
obvious— namely,  to  ventilate  his  apinion  obout  the  Reis 
transmitter  as  being  different  from  the  opinions  expressed  by 
Sir  Frederick  Bramwell  and  other  witnesses  before  Mr.  Justice 
Fry  in  regard  to  the  Reis  transmitter,  which,  Sir  Frederick 
said,  "  did  not  act  as  a  tension-regulator." 

Every  one  has  a  right  to  have  an  opinion  on  any  subject, 
although  he  may  enjoy  a  blissful  ignorance  of  that  subject. 

There  seems  to  me  to  be  a  wide  difference  between  the 
importance  to  be  attached  to  an  opinion,  and  that  to  the 
solemn  judgment  of  the  High  Court  of  Justice. 

In  my  letter  I  did  not  express  any  opinion.  I  now  merely 
recite  the  words  of  the  decision  of  Mr.  Justice  Fry,  who  did 
not  think  it  had  been  established  "  that  Reis*s  transmitter 
combined  a  diaphragm  with  a  tension-regulator." 

I  confess  that  I  have  a  very  clear  opinion  on  this  matter, 
but  I  will  not  presume  to  ventilate  it  in  the  face  of  Mr. 
Justice  Fry's  decision  ;  but  I  do  express  a  strong  desire  that 
the  question  will  be  taken  before  a  higher  and  the  highest 
court,  so  that  it  may  be  finally  settled  whether  Reis's  trans- 
mitter of  1861  is  an  infringement  of  Edison's  of  1877. 
Perhaps  "Injustice"  may  have  embraced  the  opportunity 
to  pay  a  welUmerited  compliment  /  /  /  to  thQ  great  patentee 
of  patents  with  hundreds  of  specific  claims  for  old  well-known 
devices. 

JUSTICE. 

To  the  Editors  of  The  Electrical  Review. 

Sirs, — With  due  deference  to  the  "editorial  chair"  I 
take  leave  to  say  that  there  is  criticism  and  h}'percriticism. 
To  this  latter  it  seems  to  me  that  your  remark  upon  my 
using  the  words  "  inductive  action  "  belongs.  It  must  have 
been  evident  to  you  that  I  quoted  these  words  from  Bell's 
specification,  as  also  from  the  evidence  given  by  the  eminent 
electrician,  Sir  Frederick  Bramwell,  and  also  that  it  was 
necessary  for  me  to  use  those  words  to  elucidate  in  a  clear 
manner  the  claim  of  Bell,  in  contradistinction  to  my  claim, 
and  I  thereby  did  not  "  erroneously  consider  "  "  inductive 
action"  to  be  synonymous  with  "induction."  Inasmuch 
as  eminent  electricians  and  a  learned  judge  have  used  the 
term  "inductive  action,"  would  it  be  amiss  for  you  to 
clearly  define  the  distinction  between  "  inductive  action " 
and  "  induction  "  for  their  benefit  ? 

Yours  as  ever, 

W.  C.  BARNEY. 
58,  Bernard  Street,  Russell  Square, 
August  29/A,  1882. 

[We  were,  perhaps,  a  little  unfortunate  in  attributing  to 
Mr.  Barney  the  words  made  use  of,  also  in  our  use  of  the 
term  "induction,"  "direct  inductive  action"  would,  perhaps, 
have  better  explained  what  we  meant.  The  movement 
of  the  plate  in  Mr.  Preece's  telephonic  receiver  is  certainly 
caused  by  "inductive  action,"  although  the  action  is  not 
direct.  "  Inductive  action  "  we  take  to  mean  "  an  action 
caused  by  inductive  effort."  When  we  speak  of  the  wheel 
in  a  steam  engine  being  moved  by  the  action  of  the  piston, 
we  do  not  mean  that  there  are  no  cranks  or  connecting  rods 
between  the  two.  The  material  of  a  diaphragm  or  disc  may 
not  in  itself  be  capable  of  direct  inductive  action,  but  may 
be  actuated  indirectly  by  inductive  action. — Eds.  Blec. 
Rev.]  

CITY  AND  GUILDS  OF  LONDON  INSTITUTE 
TECHNOLOGICAL  EXAMINATIONS,  1882. 

.  To  the  Editors  of  The  Electrical  Review. 

Sirs, — It  is  with  reluctance  that  I  again  ask  a  portion  of 
your  space  to  continue  a  discussion  already  outside  the 
range  of  utility  ;  but  there  are  one  or  two  points  which  I 
should  like  to  notice  before  it  is  closed. 

I  would  thank  "  The  Student "  for  his  testimony  to  the 
value  of  a  theoretical  and  practical  training.  I  did  not  for 
one  moment  suppose  that  his  knowledge  was  "examina- 


tional," because  three  years  ago  I  made  myself  acquainted 
with  the  admirable  teaching  at  Cowper  Street,  and  I  have 
no  doubt  had  he  been  subjected  to  a  practical  examination 
his  position  would  have  been  equally  distinguished. 

"  A.  C.  S."  suggests  that  my  friend's  abilities  are  micro- 
scopic. They  certainly  are  not.  He  is  intelligent,  familiar 
with  principles  which  underlie  the  Duplex,  Quadruplex,  and 
other  systems  of  telegraphy,  and  has  on  many  occasions  ably 
assisted  his  fellows  in  their  telegraphic  studies.  He  gained 
a  first  advanced  prize  for  electricity  and  magnetism,  and  has 
read  a  good  deal.  My  other  friend  knows  little  of  mathe- 
matics and  less  of  dynamics,  and  his  chemical  knowledge 
has  been  gained  from  Preece  and  Sivewright*s  "  Handbook  of 
Telegraphy." 

"  Maga  "  is  right  when  he  says  there  is  a  great  temptation 
to  try  for  the  highest  place  at  once.  Our  hours  are  irregular, 
and  we  can  but  ill  spare  time  and  money  on  a  study  so 
lightly  valued.  Our  ppportunities  of  acquiring  a  thorough 
knowledge  are  prescribed,  as  we  are  prohibited  from  examining 
the  apparatus  we  work  ;  there  are  but  few  amongst  ourselves 
able  and  willing  to  teach  "  the  young  idea  how  to  shoot," 
and  when  such  an  one  appears  for  a  little  are  we  to  be  blamfij 
for  attempting  to  reach  the  goal  at  a  bound  ?  From  our 
superiors  we  receive,  instead  of  the  smile  of  approbation,  the 
frown  of  disapproval,  and  when  two  or  three  of  us  combine 
for  mutual  assistance  obstacles  are  put  in  the  way  of  our 
meeting.  Let  the  heads  of  our  department  announce  un- 
equivocally that  they  desire  and  will  recognise  technical 
knowledge,  and  for  every  one  who  now  attends  the  classes  of 
the  Guilds  there  will  be  a  dozen.  "Maga"  says,  "the 
nuestions  set  for  the  May  examination  were  specially 
directed  against  *  cram,'  and  no  student  who  had  not  com- 
bined a  practical  with  a  theoretical  study  of  the  subject 
could  have  answered  them  satisfactorily."    For  example  :— 

"  Point  out  the  difference  between  conduction  and  indac- 
tion  across  air  in  a  thunderstorm  ?  " 

"  To  whom  are  we  indebted  for  the  introduction  of  tele- 
graphy into  practical  use,  and  when  ?  " 

"  Describe  the  modem  system  of  electrical  measurement 
and  detail  the  different  units  in  use  ?  " 

"  Describe  Bell's  telephone  and  §how  how  speech  is  repro- 
duced at  a  distance  by  its  agency  ?  " 

Verbum  sat  sapientif 

This  gentleman  says,  "Your  correspondent  goes  on  to 
state  that  such  a  course  (theoretical  and  practical)  cannot  be 
gone  through  at  the  City  and  Guilds  classes."  If  ho  will 
refer  to  my  letter  he  will  find  I  did  nothing  of  the  kind.  I 
asked  "  if  students  more  ambitious  to  win  prizes  than  gain 
genuine  knowledge,  and  teachers  more  anxious  to  increase 
their  incomes  than  impart  lasting  instruction,  would  give  to 
practice  the  attention  it  deserves." 

The  cry  of  "  Aba  "  about  calling  in  question  the  quality 
of  his  own  or  protege's  knowledge  can  be  appreciated  when 
we  know  that  the  particulars  of  the  case  cited  by  me  *'  tally 
exactly  "  with  those  known  to  him. 

Qui  se  se\d  galeux  se  gale! 

Nothing  has  been  advanced  against  my  pica  for  a  practical 
examination  to  go  along  with  the  written  one.  I  believe  the 
day  is  not  far  distant  when  steps  will  be  taken  by  the  City 
and  Guilds  Institute  to  test  the  progress  in  practice  of  those 
attending  their  classes,  and  so  still  further  promote  the 
usefulness  of  the  work  they  have  so  well  begun. 

Yours  truly, 

FAREHAM. 


THE   PILSEN-JOEL  AND   GENERAL  ELECTEIC 

LIGHT  COMPANY,  LIMITED. 

To  the  Editors  of  The  BLECTftiCAL  Review. 

Sirs, — Your  somewhat  unfavourable  notice  of  the  Pilsen- 
Joel  and  General  Electric  Light  Company,  Limited,  which 
appears  in  your  current  issue,  has  evidently  been  written 
without  previous  inquiry.     I   have  had  the   pleasure  of 
showing  you  over  the  company's  factories  since  yonr  notK 
was  written,  and  I  think  you  will  admit  that  consid^, 
pirogress  has  been  made  in  the  short  time  that  has  e&ch 
since  the  company  was  formed,  and  also  that  the  ©ng"}?!^ 
portion  of  the  company's  work  is  satisfactory.         j(t  htS 

I  have  pleasure  in  informing  you  Mrthe  T\^iuitant. 
mulator,  obtained  by  myself  for  the  commiy,  pT»rren^  tie 
a  great  success  ;  and  when  the  very  large  pnc**<>^  ^^ 


J 
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companies  have  paid  for  accnmalatorsy  and  the  merely 
nominal  price  asked  bj  mv  co-patentee  (I  having  given  my 
share  to  the  company),  I  think  you  will  also  admit  the 
company's  prospects  are  in  every  way  favourable. 

I  will  conclude  by  reminding  you  of  the  many  notices  of 
orders  and  work  in  hand  you  have  from  time  to  time  pub- 
lished in  your  journal ;    in  the  number  in  which  your 
criticism  appears  two  fresh  orders  are  noticed. 
I  am^  Gentlemen, 

Your  obedient  servant, 

HENRY  F.  JOEL. 
August  27/A,  1882. 

[In  reply  to  our  correspondent's  letter,  which  we  are 
pleased  to  insert,  we  assure  him  that  our  "note"  was  wo^ 
written  without  orevious  inquiry  and  due  consideration. 
We  derived  considerable  satisfaction  from  our  visit  to  the 
Pilsen  factories,  and  can  congratulate  Mr.  Joel  on  the 
energetic  manner  in  which  the  various  departments  have, 
under  his  direction,  been  planned  and  fittea  up.  As  far  as 
the  factory  is  concerned  no  fault  can  be  found,  it  being  a 
subject  rather  for  praise.  We  cannot  see  that  the  addition 
of  the  new  accumulator  mentioned-  by  our  correspondent 
can  affect  the  prospects  of  the  company  in  either  direction. 
It  would  appear  that  this  fresh  acquirement  is  either  of  little 
value,  or  that  Mr.  Joel  has  been  exceedingly  generous. 
However,  engineering  work  and  commercial  ability  are  not 
synonymous  terms.  In  respect  to  the  latter  portion  of  his 
letter  we  will  ask  :  Is  it  true  that  Messrs  Brindley  and  Co. 
have  countermanded  their  orders,  or  that  Messrs.  Crisp,  of 
Holloway,-  have  intimated  their  desire  to  have  the  Pilsen- 
Jocl  Company's  system  removed  ?  Is  the  company  in  a 
position  to  do  its  own  work,  or  does  an  intermediate  firm 
influence  the  company's  operations  ?  Perhaps  one  of  the 
directors  could  enlighten  us  on  this  point.  How  is  it  that 
various  concessions  have  fallen  through  ?  For  what  reasons 
did  the  assistant-engineer  of  the  company  resign  his  en- 
gagement over  the  Liverpool  installation,  and  is  it  a  fact 
that  their  energetic  commercial  representative  has  tendered 
his  resignation  ?  We  consider  we  were  quite  justified  in 
our  "note"  on  the  subject  to  which  our  coirespondent 
alludes.  In  conclasion  we  may  add  that  we  still  hold  the 
most  favourable  opinions  as  to  the  merits  of  the  Pilsen- 
Joel  Company's  system,  and  we  shall  be  very  pleased  to 
make  public  any  refutation  of  what  we  have  written  if  Mr. 
Joel  can  show  where  we  have  been  mistaken. — Eds.  Elec. 
Rev.] 

ELECTRIC  LIGHT  TENDERS. 
To  the  Editors  of  The  Electrical  Review. 

Dear  Sirs, — I  feel  extremely  reluctant  to  trespass  upon 
your  valuable  space  on  a  personal  matter,  but  as  Mr.  James 
Bcattie  calls  my  veracity  into  question  in  your  last  issae, 
I  feel  certain  that  you  will  do  me  the  kindness  to  publish 
my  reply. 

Mr.  Beattie  intimates  that  I  publicly  made  a  false  state- 
ment, knowing  the  same  to  be  untrue,  and  it  pains  me  to 
know  that  there  is  a  gentleman  engaged  in  the  same  electrical 
work  as  myself  who  thinks  me  capable  of  such  a  dishonour- 
able course. 

Those  of  your  subscribers  who  read  his  letter  will  be 
interested  to  know  that  I  emphatically  repeat  "  that  the 
one  tender  sent  in  to  the  Camberwell  Vestry  was  that  sent 
by  the  Metropolitan  Brush  Company."  Of  course  I  refer 
to  the  most  recent  invitation  of  the  Vestry  for  electric 
light  tenders  on  the  revised  specification  as  recommended 
by  the  committee.  Of  this  invitation  Mr.  Beattie  seems 
to  have  been  ignorant,  and  to  have  left  us  in  possession  of 
the  field,  though  on  the  first  invitation  I  find  that  the  two 
tenders  sent  in  were  from  the  Pilsen-Joel  and  Metropolitan 
Brush  Companies  respectively,  but  a  glance  at  the  minutes 
of  the  Camberwell  Vestry  meeting  will  show  Mr.  Beattie 
ihat  "Mtf  one  tender'*  referred  to  by  Mr.  Price  at  the 
^H^politan  meeting,  in  the  discussion  and  in  the  public 
JJ2|Jb,  was  the  one  from  the  Metropolitan  Brush  Company. 
tMB^  ,two  earUer  tenders,  one  from  us  and  one  it  appears 
rmar  i'the  Pilseu  Company,  were  treated  as  entirely  out  of 
2!^  Yours  faithfully, 

j^TZn.  R-  HAMMOND. 

l|?ht©<t  it^^Jon  Street,  August  SO/h,  1882. 


IMPROVEMENTS  IN  ACCUMULATORS. 

[In  our  issue  of  July  29th  we  took  exception  to  the  methods 
adopted  by  M.  Blanchart  in  obtaining  the  results  of  hi» 
tests  on  electrical  accumulators.  On  the  19th  ult.  we  pub- 
lished a  long  and  interesting  letter  from  that  gentleman,  to 
which  we  now  take  the  opportunity  of  replying. 

To  evade  a  question  is  not  to  solve  it.  It  is  not  a  matter 
of  ascertaining  whether  the  capacity  of  accumulators  of 
equal  weight  may  be  increased.  No  one  doubts  that.  Our 
critiques  published  in  the  Electrical  Review  of  the  29th 
of  July,  page  71,  only  aimed  at  the  method  of  calculation 
adopted  by  M.  C.  Blanchart,  and  the  facility  with  which  one 
obtains  surprising  figures  when  the  art  of  using  them  skil- 
fully  is  acquired.  M.  Blanchart's  letter  answers  absolutely 
nothing  to  these  critiqms.  He  does  not  dispute,  in  fact,  that 
his  calculations  relative  to  kilogrammes  of  active  matter  only 
take  into  account  the  weight  of  the  oxidised  plate,  and 
ignore  altogether  that  of  the  reduced  plate,  the  liquid,  and 
the  receptacle.  It  is,  indeed,  a  convenient  mode  of  obtain- 
ing high  figures,  but  it  is  impossible  for  us  to  accept  it,  for, 
we  repeat,  the  reduced  plate  is  also  active  matter,  and  the 
idea  of  ignoring  its  weight  has  never  occurred  until  now 
to  any  experimentalist. 

M.  Blanchart  protests  on  the  ground  that  we  make  him 
sat/  that  thp  electromotive  force  is  constant,  which,  according 
to  him,  is  not  true.  We  beg  M.  Blanchart's  pardon,  but  he 
has  plainly  said  it,  and  written  it,  adopting  in  his  calcu- 
lation the  formula  :  Tr.  =  — ,  and  taking  for  e  the  con- 
stant value  of  2*15  volts.  Was  M.  Blanchart  authorised  by 
previous  experiments  to  take  the  figure  of  2*15  volts  as  a 
constant  electromotive  force  ?  The  rapid  decrease  of  a  dis- 
charge current  shows  that  it  is  not  so  and,  moreover, 
the  experiments  of  MM.  Joubert,  Pothier,  and  Tresca,  have 
shown  a  diminution  of  from  2-165  volts  to  2*057  volts, 
whilst  the  intensity  of  the  current  fell  from  16'37  to  11*49 
amperes.  MM.  Gladstone  and  Tribe  have  demonstrated 
also  that  after  thirty  minutes  of  rest  or  discharge  the 
electromotive  force  which,  in  a  freshly  charged  battery,, 
is  from  2-21  to  2*31  volts,  falls  to  2  volts,  and  even  to  1-92 
Tolts  after  forty- five  minutes.  Are  these  experiments  suffi- 
cient to  authorise  M.  Blanchart  to  accept  in  his  formula  a 
constant  electromotive  force  of  2-15  volts  ? 

As  to  the  figures  given  by  M.  G.  Plants,  M.  Blanchart 
neglects  to  state — what  is  essential,  nevertheless — that  if 
the  battery  has  an  electromotive  force  of  from  1*45  to  1'50 
Bunsen  immediately  after  the  discharge,  if  this  electro- 
motive forc^  be  measured  two  or  three  minutes  after  the 
internipiion  of  the  primary  cunent  {see  the  **  Recherches  sur 
rElectricite,"  by  M.  Gaston  Plant<^,  p.  75)  it  is  not  more 
than  1*17  Bunsen. 

We  hold  besides,  with  M.  Plants  himself,  that  we  cannot 
count  upon  an  electromotive  force  higher  than  2  volts  when 
the  battery  is  discharging. 

In  conclusion,  we  maintain  absolutely  in  meaning  as  in 
word  our  critiques  upon  the  very  original  mode  of  calcula- 
tion adopted  by  M.  Blanchart,  being  unable  to  accept  the 
hypothesis  of  a  constant  electromotive  force  in  the  case  of 
a  gradually  decreasing  discharge,  and  a  calculation  which, 
in  the  attempt  to  bring  forward  high  results,  takes  into 
account  as  active  matter  only  the  oxide  of  lead. — Eds. 
Elec.  Rev.] 


The  Telephone. — ^The  United  Telephone  Company  have 
opened  an  exchange  at  Brighton,  and  active  operations  have 
begun.  Arrangements  for  connecting  that  town  with  the 
metropolis,  under  the.  powers  granted  by  the  Post-office, 
are  now  being  made. 

From  Aberdeen  we  learn  that  there  has  been  during  the 
past  few  weeks  a  great  increase  in  the  number  of  sub- 
scribers to  the  exchange  of  the  National  Telephone  Com- 
pany. The  desirability  of  putting  the  various  fire-engine 
stations  in  telephone  communication  with  the  exchange, 
is  now  under  the  consideration  of  the  fire  committee,  and 
should  they  report  favourably  arrangements  will  probably 
be  made  for  keeping  the  exchange  open  always. 

From  Dundee  we  receive  equally  gratifying  reports  :  the 
Dundee  and  District  Company,  and  the  National  Telephone 
Company,  are  said  to  be  working  hard  and  adding  many 
subscribers  to  their  exchanges. 
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NOTES. 

Extension  of  Electric  Railways.  —  A  Post  telegram 
fix)m  Berlin,  dated  22nd  Angust,  says  :—"  There  is  a  ffreat 
increase  in  the  constraction  of  electric  railways  throngnoat 
Germany,  their  success  being  established." 


The  Steamship  "International." — ^The  s.s.  Inter- 
national,  belonging  to  the  India-Rubber,  Gntta-Perchay  and 
Telegraph  Works  Company,  returned  on  Sunday  morning, 
the  27th  ult.,  from  Mexico  and  the  West  Indies,  where  she 
has  been  engaged  in  the  extension  of  the  Tampico-Brazos 
Santiago  cable  to  Galveston  and  afterwards  in  the  repairs  of 
one  of  the  International  Ocean  Telegraph  Company's  cables 
from  Key  West  to  Habana. 

Both  these  undertakings  were  successfully  carried  out  ^ 
Mr.  Theophilus  Smith,  engineer-in-charge,  assisted  by  Mr.  H. 
Benest,  Mr.  J.  Rymer  Jones,  Captain  W.  F.  Wardroper,  and 
others.  The  repairs  of  the  Key  West-Habana  cable,  how- 
erer,  were  effected  under  the  supervision  and  direction  of 
Mr.  M.  L.  Hellings,  cable  manager  at  Key  West. 

When  the  International  has  dischai'ged  her  ballast  and 
docked,  she  will  receive  the  cable  which  is  now  being  made 
at  the  Silvertown  Telegraph  Works  for  the  French  Govern- 
ment, to  be  laid  along  the  coast  of  Tunis,  from  Soussa  to 
Sphax  and  from  Sphax  to  Gabes. 


The  Key  West-Habana  Cable.— We  understand  that 
the  Key  West-Habana  cable  of  the  International  Ocean 
Telegraph  Company  of  New  York,  which  was  repaired  on 
July  16th  last,  had  broken  do>\Ti  again  on  the  22nd  ult., 
and  that  the  s.s.  Duchess  oj  Marlboroughy  one  of  the  repair- 
ing vessels  of  the  West  India  and  Panama  Telegraph  Com- 
pany, has  been  chartered  for  the  purpose. 


The  French  Atlantic  Cable. — The  Timeh  says,  "  On  the 
morning  of  the  29th  ulfc.  the  Telegraph  Construction  and 
Maintenance  Company's  steamer  Scotia^  engaged  in  repair- 
ing the  French  Atlantic  cable,  put  back  into  Plymouth  from 
the  Atlantic  the  second  time  in  two  mouths.  When  in  May 
last  the  Scotia  left  London  she  had  on  board  some  4,000 
tons  of  cable  stored  in  her  immense  fore  and  aft  ta^ks. 
About  1,000  miles  from  Brest  the  cable  was  connected,  and 
the  vessel  returned  to  within  400  miles  of  Brett  to  make 
good  ".a  fault."  Ui)on  this  work  being  taken  in  hand  it  was 
found  that  the  American  end  of  the  cable  was  again  broken, 
and  testing  demonstrated  that  the  accident  had  occurred  20 
miles  east  of  the  original  breakdown.  Buoying  the  cable,  the 
Scotia  came  on  to  Plymouth,  shipped  coals  and  provisions, 
and  left.  The  cable  off  Brest  was  spliced,  and  the  Scotia 
sought  the  new  fault.  This  was  discovered,  but  considerable 
trouble  was  experienced  in  the  endeavours  to  repair  it.  The 
cable  was  several  times  chafed  at  tho  bottom  and  parted, 
with  the  result  that,  aft^r  a  month's  work,  affairs  remain 
practically  as  before.  One  end  is  now  buoyed  ;  the  other  is 
at  the  bed  of  the  sea.  During  the  operations  140  miles  of 
cable  have  been  paid  out." 


Further  Extension  of  the  Network  op  French 
Cables  along  the  North  Coast  of  Africa. — In  our 
number  of  the  5th  ult.  we  stated  that  the  India-Rubber, 
Gutta-Percha,  and  Telegraph  Works  Company  had  con- 
tracted with  the  French  Government  for  the  making  and 
laying  of  260  nautical  miles  of  submarine  cables  to  connect 
Soussa  with  Sphax  and  Sphax  with  Gabes.  We  are  now 
informed  that  the  same  company  has  received  a  further 
order  for  cables  to  be  laid  from  Gabes  to  a  point  on  the 
west  coast  of  the  island  of  Djerba. 

The  making,  &c.,  of  these  cables  is  superintended  at  the 
Silvertown  Works,  on  behalf  of  the  French  Government, 
bv  Messrs.  Rambaud  and  Schaeffer,  engineers  in  the  French 
Tele^ph  Administration. 

Djerba,  or  Jerbah,  is  a  large  level  island  lying  S.  by 
W.  iW.,  forty-three  miles  from  Gzira,  the  western  island  of 
the  Kerkenah  group  ;  it  is  about  nineteen  miles  in  length 
east  and  west,  and  eighteen  north  and  south,  irregular  in 
outline,  especially  on  the  southern  side,  and  comprising  a 
coast-line  of  about  eighty-five  miles  in  circumference. 

The  island  is  very  fertile,  with  thick  plantations  of  date 


and  olive  trees  ;  upon  the  coast  are  several  forts ;  viUages 
and  neat-looking  white  cottages  are  scattered  over  the 
country.  There  is  a  considerable  trade  in  oil,  wool,  and 
fruit.  Shawls,  &c.,  are  manufactured  and  exported,  and 
there  is  also  a  lare^e  ptter^.  The  island  still  produces  the 
lotus,  from  which  it  denved  one  of  its  ancient  names 
"  Lotophaji." 

The  principal  town  is  Zoug,  which  has  a  castle  and  the 
singular  pyramid  of  skulls  commemorating  the  defeat  by 
the  Turks  of  some  Spanish  soldiers  under  the  famous  Andrea 
Dona.  

The  Electric  Light. — At  the  annual  three  days  floral 
fite^  which  opened  in  Dundee  on  Thursday  last,  the  Northern 
Light  Company  exhibit  one  of  their  systems  of  electric 
lighting.  At  a  meeting  of  the  Aberdeen  Market  Company, 
held  on  Friday  week,  to  sign  the  contract  for  the  restora- 
tion of  the  building  which  was  recently  destroyed  by  fire, 
it  was  intimated  that  the  propriety  or  lighting  the  new 
building  by  electricity  was  engaging  tlie  attention  of  the 
directors. 

The  Highland  Railway  Company  are  at  present  con- 
sidering proposals  froji  several  electric  appliance  compa- 
nies to  light  the  Inverness  Station,  the  Station  Hotel,  the 
offices,  and  the  company's  works  by  electricity.  At  a 
meeting  convened  by  the  Ratepayers*  Association  of  Gains- 
borough, to  approve  or  disapprove  of  the  adoption  of  the 
electric  light  as  a  street  illuminant  by  the  Board  of 
Health,  a  resolution,  "That  this  meeting,  having  had 
an  opportunity  of  judging  the  capabilities  of  the  electric 
light  and  contrasting  it  with  gas,  urgently  recommend  the 
Local  Board  of  Health  to  adopt  the  electric  light  for 
lig:hting  the  town,  if  the  cost  compares  favourably  with  the 
price  paid  for  gas,*'  was  carried  nem,  con,  amid  loud  ap- 
plause. 

On  Saturday  evening  last,  the  additional  lamps,  which 
have  been  fitted  up  at  the  Waverley  Railway  Station, 
Edinburgh,  were  brought  into  use.  So  far  the  light  has 
given  the  greatest  satisfaction  and  compares  advantt^eoosly 
with  the  experiments  conducted  twelve  months  ago  on 
Princes  Street.  We  believe  that  an  application  is  alwut  to 
be  made  to  the  Town  Council  for  permission  to  make 
another  series  of  experiments  with  the  Light  on  the  streets. 


The  Electric  Light  at  Colchester. — Information 
has  reached  us  that  the  S.  E.  Brush  Electric  Light  Company 
has  established  a  station  at  Colchester.  Owing,  howeveiy 
to  some  alteration  in  the  driving  apparatus  being  necessaiq 
some  delay  has  occurred  in  bringing  the  electric  h^ht  iijftto 
use  at  Messrs.  E.  S.  Sanders  and  Son's  establiahm  tfent, 
but  it  is  confidently  expected  to  be  in  operation  bt.  efore 
the  end  of  the  present  week.  The  station  is  for  the  si4i(ipplj 
of  the  Brush  system,  and  several  of  the  leading  firms  fl^ii  the 
town  have  expressed  their  readiness  to  adopt  the  eltaljcctnc 
light  as  soon  as  the  station  is  in  working  order. 


The  Electric  Light  for  Snarixg  Fish. — ^^j^  ow 
issue  of  July  15th  we  published  a  letter  from  "  De^  oSsHB" 
suggesting  tne  use  of  the  electric  light  for  attract  j^j^-ingfiA 
towards  the  nets.    From  France  we  now  learn   ttJlt.  Auinthe 


fith 


hands  of  some  ingenious  Frenchmen,  who  have  1^ 
prmission  of  their  Government,  been  experiment  ^^ 
it,  the  results  obtained  have  been  highly  satisfactci^jj ry.  The 
lam^  was  contained  in  an  air-tight  globe,  and  w/  jsioiered 
at  night  into  the  sea,  with  the  result  that  thousan^  mpliof  ^^''^ 
all  sizes  were  attracted  to  its  brilliant  light.  Boap^TBJijjjjg^ 
with  nets  gradually  closed  in  upon  the  livinc  y^^ 

made  a  great  haul  of  fish.  i£vv.    ^ 

;the  Pi 

The  Jablochkofp  Electric  Light. — iiited,  ^^  J*^ 
bred  and  Co.,  of  Tottenham  Court  Road,  ha>een  wr^  Qpr  WT 
lamps  in  use  in  their  various  depaitments.  Yt  pleasni  ^  ^^^fm 
that    Messrs.   Shoolbred  are   satisfied   withe  your  ii*^{i»ficiil 

results,  f,  considf* 

aat  has  e] 
The  Electric  Lighting  in  the  BiB-the engio'-jii ft^ 
ALL. — Swan  incandescent  lamps  are    V,  •^\!jt)tl« 


Hall. 


number  of  496,  the  electric  current  bjfc  the  ju^'rSiJ  ^J 


Biirgin  dynamo  machines,  stationed  at  thiy,  pri  ourrt-^^iij^^ 
Works,  and  connected  with  the  hall  bypric^cliflow^'^^jBb* 
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gronnd.  The  greater  number  of  the  lamps  are  arranged  on 
pendant  brackets  attached  to  the  pilasters  which  form  the 
leading  feature  of  the  structural  decoration  of  the  hall,  and 
there  are  also  fifty-two  lamps  placed  in  pairs  underneath  the 
galleries.  These  brackets,  which  are  of  brass,  have  a  bold, 
curving  sweep  outwards  and  downwards,  and  then  divide 
into  twelve  branches.  To  each  branch  Is  attached  a  small 
Swan  lamp.  Along  each  side  of  the  hall  are  eight  of  these 
brackets,  each  bearing  a  cluster  of  twelve  lamps.  Over  the 
orchestra  there  are  six  double  brackets,  carrying  twenty-four 
lamps  each,  while  four  similar  brackets  overhang  the  great 
gallery.  The  light  thus  provided  is  estimated  to  be  equal  to 
8,000  candles,  as  compared  with  5,600,  which  is  the  power 
of  the  ordinary  gas  illumination  of  the  hall.  An  engine  of 
120  horse-power  is  employed  for  driving  the  dynamo-electric 
machines,  there  being  twelve  "  Biirgins  "  of  the  C  type,  three 
being  used  as  excitors  for  the  remainder.  We  understand 
that  the  copper  conductor  of  the  cables  was  manufactured 
by  Messrs.  Winfield  &  Co.,  of  the  Cambridge  Street  Works, 
and  the  covering  was  done  by  Messrs.  Glover,  of  Manchester. 
We  believe  hopes  are  expressed  that  the  installation  may  be 
for  a  permanency. 

The  Telephone  in  the  Diving  Bell.— On  the  sugges- 
tion of  Mr.  H.  H.  Wake,  the  engineer  to  the  River  Wear 
Commissioners,  says  the  Newcastle  Chranicle,  the  telephone  has 
been  applied  as  a  means  of  signalling  between  the  workmen 
in  the  Conmiissioncrs*  diving  bell  and  the  workmen  in 
charge  of  the  crane  and  air-pump  for  governing  the  beU, 
in  the  craft  employed  for  submarine  work.  On  Saturday 
last  Mr.  A.  W.  Heaviside,  the  superintending  engineer  of 
the  Post-oflSce  telegraph  system,  and  Mr.  H.  H.  Wake, 
made  a  successful  trial  at  the  entrance  to  the  South  Dock, 
Snnderlaad.  The  signalling  between  William  Cooper  in 
charge  of  the  diving  bell  at  the  bottom  of  the  river  and 
James  Miller  in  charge  of  the  machinery  in  the  craft  at  the 
surface  was  all  that  could  be  desired.  In  fact,  everything 
that  proceeds  within  the  bell  can  be  heard  above,  every 
stroke  of  the  hammer  or  whisper  of  the  men.  So  far  as  is 
known,  this  is  the  first  occasion  on  which  the  telephone  has 
been  applied  to  so  useful  a  purpose.  It  is  worthy  of  remark 
that  in  this  application  of  the  telephone,  which  will  be 
exhibited  at  the  forthcoming  North-East  Coast  Marine 
Exhibition,  to  be  held  at  the  Tynemonth  Aquarium,  the 
workmen  in  the  bell  have  no  necessity  to  speak  into  the 
telephone  whatever.  So  long  as  the  telephone  is  within  the 
bell  it  records  all  that  is  passing." 

This  is,  as  our  readers  are  aware,  not  the  first  occasion  on 
which  the  telephone  has  been  applied  to  the  diving  bell. 
In  March,  1880  (vide  Electrical  Review,  Vol.  viii.,  page 
125),  an  experunent  similar  to  the  above  was  made  at  the 
Earl  Grey  Dock,  Dundee. 


Wab  and  Science.— The  Oriental  Telephone  Company 

have  received  from  their  representative  at  Alexandria  an 

extract  from  an  oflScial  letter  to  the  Admiralty  from  Admiral 

Su-  Beauchamp  Seymour,  who  writes  as  follows  : — "  The 

telephonic  communication  which  I  reported  in  my  previous 

,      letter  had  been  established  between  the  Helicon  and  the 

^     British  Consulate  has  proved  of  the  utmost  value  to  me  since 

^     the  outbreak  of  this  emeute,  and  inspired  the  English  resi- 

I     dents  with  a  certain  amount  of  confidence,  as  by  its  means  I 

J     have  been  kept  constantly  aware  of  the  state  of  affairs  gener- 

I     aDy.    In  default  of  this  ready  means  of  communication  it 

would  have  been  impossible  for  some  hours  to  have  gained 

u     any  information  from  the  town  except  by  special  messengers, 

"    at  imminent  risk  of  life.** 

i^  An  Unproductive  Telegraph  Office.— Fully  twelve 
ii.  months  ago,  a  Postal  Telegraph  Office  was  opened  at  the 
-^  town  of  Eeiss  (Caithness),  under  a  guarantee  of  £49.  We 
'.^  understand  that  the  receipts  for  telegraph  business  for  the 
',^  year  amounted  to  the  small  sum  of  £24  Us.,  and  conse- 
-^^  quently  the  two  guarantors  have  received  invitations  to 
,j^*  jointly  contribute  £24  lis.,  that  the  revenue  may  sustain 

,  j^  no  lOBB. 

I  '^  The  International  Meteorological  Committee. — At 
•  he  second  meeting  of  this  committee,  recently  held  at 
1^"^    'Openhagen^  it  was  resolved  to  organise  an  exhibition  in 


connection  with  the  International  Fisheries  Exhibition, 
London,  of  the  methods  and  apparatus  used  in  diflferent 
countries  forgiving  weather  intelligence  and  storm  warnings 
to  the  coasts,  and  of  the  instruments,  &c.,  used  in  the  study  of 
ocean  meteorology.  Several  resolutions  were  passed  with  a 
view  of  obtaining  greater  punctuality  and  accuracy  in  the 
scientific  information  furnished  to  the  committee.  M. 
Tietjens,  chairman  of  the  Great  Northern  Telegraph  Com- 
pany, submitted  a  plan  for  a  cable  to  connect  Iceland  and 
the  Faroes  with  Europe,  the  expense  to  be  met  by  the  receipts 
from  Meteorological  telegrams.  The  committee,  while  re- 
recognising  the  very  great  importance  which  information 
got  from  Iceland  and  the  Faroes  must  possess  in  relation  to 
the  issue  of  storm  warnings  and  forecasts  in  Europe,  felt 
they  were  not  in  a  position  to  express  an  opinion  on  the 
practical  execution  of  the  project. 


On  the  Theory  of  the  Voltaic  Battery. — By  Q* 
Cantoni. — ^The  author  observes,  in  the  first  place,  that  the 
proposition  of  the  co-existence  of  several  movements  can  be 
used  as  the  foundation  of  the  reciprocal  magnetic  and 
electric  inductions.  He  remarks,  however,  that  if  we  regard 
bodies  as  composed  of  bipolar  elements,  each  of  which 
exerts  two  equal  and  opposite  inductions,  and  if  we  contem- 
plate a  series  of  n  such  elements,  the  action  upon  the  poles 
of  each  element  of  the  series  will  be  derived  from  the  joint 
action  of  the  poles,  and  of  that  induced  by  the  homologous 
poles  of  the  other  elements.  If  m  expresses  the  order  of  an 
element,  p,  of  the  series,  the  sum  of  the  internal  inducing 
actions  of  its  poles  will  be  m  +  n  —  (m  —  1)  ;  where  the 
effects,  rw,  have  an  opposite  sign  to  those,  n — {m  —  1) ; 
fuither,  if  p'  is  the  element  as  far  remote  from  the  central 
position  as  p,  the  sum  of  the  internal  inducing  actions 
of  its  poles  will  also  be  m  -f  n  —  (m  —  1),  where  likewise 
the  actions,  m,  are  of  opposite  signs  from  n  —  (w  —  1). 
For  the  element,  p\  the  effects,  n,  and  n  —  (m  —  1),  are  of 
opposite  signs  to  the  effects,  w,  and  m  —  (m  —  1),  of  the 
element,  p.  The  algebraic  sum  of  the  inductive  actions  of 
each  pair  of  elements,  equidistant  from  the  middle  point  of 
the  series  is,  therefore,  =  0  ;  the  action  of  the  n  elements  of 
the  series  is  also  null ;  and  that  of  the  central  element,  or 
the  central  pair  of  elements,  is  null ;  whence  follows  the 
neutral  line  of  the  system.  Since  further,  m  +  n  —  (m  —  1) 
=  n  -f  1,  and  is,  therefore,  independent  of  m,  the  sum 
of  the  inducing  effects  is  constant  for  each  element  of  the 
series. 

If  we  approach  to  one  pole,  b,  of  an  insulated  electric 
element,  a,  b,  an  inducing  ball,  a',  connected  with  the 
ground  at  a  very  small  distance,  and  in  a  perfectly  insulating 
medium,  the  end,  a,  of  the  ball  displays,  in  consequence  of 
the  induced  action  of  b,  an  equal  and  opposite  inducing 
action  upon  b,  so  that  the  outward  action  of  the  other  pole, 
a,  is  doubled.  This  corresponds  to  the  impulse  experimentH 
performed  with  a  series  of  balls  of  equal  mass  suspended  in 
succession.  Quite  analogous  is  the  composition  of  the 
inducing  actions  in  coated  insulators. 

The  author  further  compares  such  an  insulator  with  a  bat- 
tery, and  remarks,  that  if  in  the  former  the  two  poles 
are  several  times  connected  by  a  conductor,  we  obtain  a 
series  of  discharges  of  decreasing  intensity  ;  whilst  in  a  bat- 
tery all  the  sparks  are  equally  strong,  since  the  heat  evolved 
in  the  battery  by  chemical  activity  affords  a  constant  source 
of  energy.  The  succession  of  sparks  represents  the  current. 
Further  observations  refer  to  the  fact  that  the  current 
does  not  increase  infinitely  in  a  battery. 

The  author  further  discusses  the  thermic,  chemical,  and 
electrical  phenomena  which  appear  in  a  voltaic  battery, 
amidst  the  reciprocal  action  of  heterogeneous  solids  and 
liquids,  whereby  the  intimate  relations  between  the  quanti- 
ties of  heat  contained  in  the  bodies,  their  combining  weights 
and  combination  heat,  but  which  do  not  appear  in  the 
open  battery. 

The  author  finally  remarks,  that  Ohm's  formula  treats  ot 
the  cause  of  the  production  of  the  electromotive  force,  whilst 
Faraday's  and  Joule's  laws  present  equivalences  between  the 
values  which  appear  in  the  current.  He  therefore  con- 
siders the  latter  more  essential  than  the  former. — Wiede- 
mann's Beibldtter. 

On  the  Electricity  op  Flamb. — By  Julius  Elster  and 
Hans  Geitel. — Concerning  the  electricity  of  flame  there 
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exisfcs  a  great  ma%  of  researches  which  contradict  each 
other  ia  several  respects,  both  as  to  the  results  and  as  to 
the  views  put  forward  by  different  authors  on  the  cause  of 
the  electricity  of  flame.  The  origin  of  the  electric  differ- 
ence may  find  its  explanation  in  the  following  three  causes : — 
The  electricity  of  flame  is  determined  by  the  combustion 
process  as  such  (Pouillet,  Hankel).  It  is  caused  by  the 
flame  behaving  as  an  electrolyte  to  the  metals  introduced  as 
electrodes  (Matteucci).  It  depends  on  a  thermo-electric 
difference  of  the  electrodes. 

The  authors  have  come  to  the  following  experimental 
results : — 

1.  The  longitudinal  polarisation  of  the  flame  is  only 
apparent,  and  is  elicited  by  the  unequal  introduction  of  the 
wires  which  serve  as  electrodes. 

2.  The  flame  evinces  in  its  transverse  section  a  strong 
electric  polarisation,  and  the  electrode  which  is  plunged 
into  the  stratum  of  air  immediately  enveloping  the  flame 
is  always  positive  towards  the  electrode  which  enters  the 
flame  itself. 

8.  The  electromotive  force  does  not  depend  on  the  size 
of  the  flame. 

4.  The  change  of  polarity  of  the  flame  may  be  produced 
by  a  suitable  displacement  of  the  electrodes. 

5.  The  electromotive  force  of  the  flame  depends  on  the 
nature  of  the  metals  employed  as  electrodes  and  on  the 
nature  of  the  gases  consumed.  It  is  especially  strong  if 
aluminium  or  magnesium  is  used  as  a  conductive  metal, 
and  especially  weak  if  the  electrode  in  the  air  is  coated 
with  salts,  e.ff,  chloride  of  potassium. 

6.  By  employing  electrodes  of  water  and  excluding  all 
metals  indubitable  electric  effects  of  flame  may  be  also 
obtained,  the  electrode  in  the  air  being  always  positive  to 
that  in  the  flame. 

7.  Flames  may  be  combined  after  the  manner  of  galvanic 
elements,  thus  forming  a  "  flame-battery.'* 

The  magnitude  and  kind  of  the  electric  excitement  are 
independent  of  the  size  of  the  flame,  but  depend  on  the 
nature  and  the  superficial  condition  of  the  electrodes,  on 
the  nature  of  the  burning  gases,  and  on  the  state  of  ignition 
of  the  electrodes.  The  authors  infer  that  Hankers  theory 
is  not  in  harmony  with  the  facts,  whilst  the  kinds  of  excita- 
tion assumed  by  Buff  and  Matteucci  may  be  regarded  as 
simultaneously  determining  the  apparent  electricity  of  flame. 
— AmiaJen  der  Physik  und  Chemie. 


On  the  Action  op  Tension  upon  the  Electric  Ee- 
8ISTANCB  OF  CoppER  AND  Brass  Wirbs.— The  wircs  were 
stretched  in  a  tin-plate  cjrlinder,  filled  with  water,  918  mm. 
in  height  and  192  mm.  m  diameter.  The  displacement  of 
the  marks  on  altering  the  tension  could  be  observed  through 
box-shaped  expansions,  closed  with  glass  plates.  The  corre- 
sponding changes  of  resistance  were  measured  by  means  of 
Jacobi's  rheostats.  The  most  careful  observation  was  made 
on  three  brass  wires  taken  from  the  same  original  piece,  and 
drawn  successively  thinner  and  thinner.  The  wire  contained 
l)3*66  per  cent,  or  copper,  the  rest  being  ahnost  exclusively 
zinc.  In  order  to  find  the  change  of  the  specific  resistance, 
the  co-efficient  of  elasticity,  b,  and  the  co-efficient  of  torsion, 
0,  were  determined  in  kilos.,  and  thus  /*  =  (e/2  c)  4  —  1 
was  calculated.  If  <r  is  the  experimentally  determined  pro- 
portion of  the  relative  change  of  resistance  to  the  relative 
change  of  length,  <r '  =  <r  —  (1  +  2  /*)  represente  the  pro- 
portion of  the  change  of  the  relative  specific  resistance  to 
the  relative  change  of  length.  In  the  three  wires,  with  the 
respective  thickness  of  0'91,  079, 0-46  mm.,  the  co-efficients 
of  elasticity  and  torsion  of  which  became  successively  smaller, 
and  the  absolute  electric  resistance  became  greater,  the  ratio 
<r  ''  of  the  change  of  relative  specific  resistance  to  the  relative 
change  of  length,  increased  from  0-208  to  0*310  and  0*415. 
The  mean  value  of  cr"  =  0*3t2.— J/«5/.  Phys,  de  St-Peters- 
bourg. 

On  Systems  of  Electric  Recipients  consisting  of 
Chains. — By  A.  Jedlik. — Barometer  tubes  closed  at  one 
end  before  the  lamp,  ^Q  cm.  in  length  and  10  to  12  in 
diameter,  arc  filled  to  the  height  of  :19  cm.  with  fine  iron 
filings,  coated  without  with  tin-foil  opposite  the  filings,  and 
the  ftw  service  covered  with  shellac  varnish.  A  copper  wire 
plunging  into  the  filings  leads  outwards.    Several  tubes  are 


set  in  a  glass  cylinder,  which  is  closed  above  and  below,  vith 
hollow  brass  globes  or  tin  capsules,  the  one  in  contact  vith 
the  popper  wures  and  the  other  with  the  tin-foil  cuatinf^. 
In  this  manner  they  are  connected  as  a  battery.  Tb«  mr. 
face  of  this  battery  is  relatively  large  ;  there  is  no  fw  of 
an  over-stroke  over  the  broad  uncoated  margin,  and  it  takes 
up  little  room. 

A  number  of  such  tube  batteries  may  be  placed  tof^ctber 
horizontally  or  perpendicularly  upon  insulating  fiset,  a&d 
may  be  connectea  either  laterally  or  in  succession.  A  I^an-'i 
jar,  connected  with  the  coating,  which  discharges  itself  at  a 
certain  charge  of  the  battery,  prevents  the  perforation  of 
the  glass  tubes. 

With  a  cascade-batterv  of  four  such  elements  the  atrikin: 
distance,  under  favourable  conditions,  is  30  to  40  c.m^  and 
is  nearly  proportionate  to  the  number  of  the  clemeota 
Between  two  wires,  cemented  into  a  glass  tube  with  sealic?- 
wax,  the  spark  travelled  along  the  surface  of  the  tube  f  tr 
90  cm.,  whilst  its  striking  distance  in  the  air,  in  the  la'.:^ 
case,  was  only  18  cm. — Wiedemann's  BeibldlUr, 


I31PR0VE3IENTS  IN  Electric  BATTERIES.— ConicalreMi'j 
containing  the  funnel-shaped  electrodes,  and  each  harice 
below  a  supporting  block,  are  inserted  in  each  other,  if 
the  elements  are  to  contain  two  liquids  they  are  separaied 
by  funnels  of  felt.  For  secondary  batteries  the  vtMcli  an 
formed  of  lead,  their  two  surfaces  serving  reqiectivei;  m 
positive  and  negative  electrodes. — Wiedemann  $  Bnhidltrr. 


Geissler's  Tctbes  WITH  Vapours. — By  K.  Krajewi^jci 
— ^The  same  series  of  luminous  phenomena  which  is  oben'.d 
in  Geissler's  tubes,  by  increasing  rarefication  of  the  air  » 
perceived  ;  also  if  the  tube  is  nlled  with  saturated  wiu^ 
vapour,  and  is  then  gradually  cooled  more  and  nn»re  in  a 
freezing  mixture.  If  mercurial  vapour  is  used  instevl  ■  ( 
watery  vapour,  the  tube  gives  no  discharge  at  comn. : 
temperatures,  but  if  it  is  heated  stratification  appeaa— 
Jour,  Russ,  Phys,  Chent.  Oesell. 


NEW  PATENTS— 1882. 


4036.     **  Apparatus  for  wmdint?  co'd^  of  wire  upon  Um  i 
of  dynamo-electrical  machmes,  aad  for  like  purposes.**     W   : 
EsPBUT.     Dated  August  23. 

4041.  **  Telephone  reoeiring  apparatus.**  R.  and  M.  Tkitth 
Dated  August  23. 

4045.  **  Warning  or  signalling  apparatus,  for  the  protert.--  ^ 
property  and  other  purposes."  A.  uluck  and  H.  DiooorSw  I'-^ 
August  23. 

4046.  **  Electric  arc  lamps,  and  mechanism  for  electric  figfcttr  " 
J.  D.  K.  Mackenzie.    Dated  August  23. 

4049.  "  Commutator  for  dynamo  or  magneto-electric  micJua;* " 
H.  R.  Lewis  and  W.  C.  Sicytiib.    Dated  August  23. 

4065.     ''  Eiootric  lamps."    C.  S.  Sxell.     Dated  Aogut  it. 

4073*.     *' Electric  bell  and  automatic  alarm  apparmtui,  tai  *i 
applications  thereof.     P.  M.  Jvsncz.     (Communicated  by  V.  Vm- 
keerberghon.)     Dated  August  25. 

4079.  "Secondary  batteries  for  the  a'vumulatit>a  (4  lic^  '^ 
and  mode  of  constructing  the  same."  L.  H.  M.  SN>xxd.  I***'- 
August  25. 

4030.     **  Electric  measuring,  recording,  and  regulating  apfans** 
S.  H.  EicxEXS.     Dated  August  25. 

4084.     «'  Arc  electric  lamps."    P.  R,  Allen.    Datisl  Av^  -' 

4087.  **  Lighting  of  railwar  trains  by  electricity  awl  apptt*-*-'  * 
be  used  therefor."  H.  E.  Newton.  (Communicated  07  ^  •'•' 
Universelle  d*Electricit«  TommaBi.)     Dated  August  26.  ^ 

4110.  **  Telephonic  apparatus."    O.  L.  Andees.    JihaiiAW-^ 

28. 

4111.  *' Dynamo-electric  machinee."    H.  H.  L^ 
cated  by  S.  F.  Van  Choate.)    Dated  August  28.      V 

4 127.     **  Electric  controller  and  indicator  for  *'*d^^  lal  J* '  ■ 
purposes."    J.  Weioht.    Dated  August  29. 

4147.  «*  OalTanic  batteries."    8.  H.  Ejqce'     j^   tbteJAV** 

4148.  ''Generating,  intensifying,  and  ac^^%,^ite 
electrical  energy."    P.  de  VnxiEBS.    Dated  /    K^Mtl" 

4149.  **  Hanging  electric  and  other  lampa,  ? 
'    *      '  oe  of  su^jto 

Dated  Au. 


*^»- 


for  remoring  them  from  their  plaoe^of  su^]touMK|^'*  k  »  ' 


Cuss- 


(Communicated  by  H.  G.  Fi&ke.; 


Skpt.  2,  1882.] 
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CITY  NOTES. 


Old  BitoiJ)  Stsekt. 


6688.  "  Cymaphena  or  apparatus  for  transmitting  sound  by  elec- 
tricity." C.  F.  Vaelet  and  F.  H.  Vaeley.  Dated  December  27. 
lOd.  The  first  part  of  the  invention  may  be  described  as  a  diaphragm 
microphone.  Mg.  1  represents  one  arrangement  of  this  invention. 
On  tl^  end  of  the  style,  e,  there  is  an  adjusting  nut  for  regulating 
the  pressure  spring,  A,  which  is  made  to  press  the  cross  bar,  a,  against 
the  contact  pieces,  r,  cK     To  cross  bar,  a,  an  armature,/,  m^e  of 


E 


Fio.  1. 

iron  or  other  suitable  magnetic  metal  is  attached.  Near  to  this 
armature  the  poles,  n  and  s,  of  an  adjustible  magnet  are  placed ; 
these  poles  attract  the  armature  and  counteract  the  force  of  the  spring, 

b.  It  is  obvious  that  if  the  magnet  is  of  sufficient  force,  it  would 
overcome  the  pressure  of  the  spring,  i,  and  open  the  circuit  between 
e  and  r* — ^if  the  space  between  armature,  /,  and  the  poles,  n  and  s, 
be  increased  the  magnetic  force  is  weakened,  and  the  spring,  *,  forces 
the  cross  bar,  a,  into  contact  with  c  and  c^y — thus  by  regulathig  the 
distance  of  the  magnet  n.  a.  and  the  force  of  the  spring,  d,  any  degree 
of  contact  pressure  can  bo  produced,  and  the  most  sensitive  condition 
for  transmitting  sound  by  means  of  electric  waves  obtained.     Fig.  2 

,  shows  a  simple  method  of  producing  the  augmentation  of  the  varia- 
tion of  the  current.    To  the  diaphragm,  d,  is  attached  an  iron  crook, 

c,  making  contact  with  c»,  whicSi  latter  is  adjustible.    The  current 


Fio.  2. 


from  the  battery  passes  through  c  to  d,  thence  through  the  coil,  k, 
around  the  pole  of  the  permanent  magnet,  n.  s.  WTien  the  dia- 
phragm is  pressed  towards  n.  the  contact  pressure  between  o  and  q  is 
diminished.  The  current  which  passes  around  k  reduces  its  magnetic 
power,  "Wlien  the  pressure  between  o  and  c»  is  diminished,  the  current 
in  X  is  diminished,  and  therefore  the  magnetism  of  n  is  increased,  and 
thus  the  amplitude  of  the  variation  of  the  electric  wave  is  augmented. 
It  is  obvious  that  if  the  current  passing  round  k  is  too  strong  it  will 
form  a  vibratory  make  and  break. 
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130.  "  Machinery  for  obtaining,  transmitting,  and  applying 
electric  currents  for  lighting,  &c.'*  w.  T.  Henley.  Dated  January 
10.  Is.  6d.  Relates  chiefly  to  dynamo  machines  similar  in  general 
construction  to  those  described  in  the  number  of  the  Review  for 
August  Ist,  1881. 

305.  **  Electric  lamps."  J.  N.  Abonson.  Dated  January  21. 
6d.  An  incandescence  electric  lamp,  according  to  this  invention,  is 
constructed  with  a  globe  or  translucent  containing  vessel  having  one 
or  more  reflectors  formed  in,  on,  or  with  the  material  of  such  globe  or 
vessel  itself.  The  reflective  surface  may  be  produced  by  silvering, 
painting,  gilding,  or  enamelling  the  material  of  the  globe  or  vessel 
cither  insdoe  or  out,  or  by  shaping  the  globe  or  vessel  so  that  it  shall 
form  one  or  more  dioptric  or  cata-dioptric  lenses  or  prisms. 

346.  *  *  Electric  himps,  &o.'  *  R.  E.  B.  Crohptojc.  Dated  January 
2i.  8d.  Relates  to  improvements  in  the  inventor's  well-known  arc 
lamp. 

358.  "Sounding  apparatus."  C.  A.  McEvoY.  Dated  January 
24.  2d.^  The  improvecf  sounding  apparatus  operates  by  completing 
an  electric  circuit  when  it  comes  into  contact  with  the  bottom.  {F%'o^ 
rUiwal  only.) 


THE  GULCHER  ELECTEIC  LIGHT  AND  POWER 
COMPANY  (LIMITED). 

On  Wednesday  morning  the  first  ordinary  general  meeting  of  the 
shareholders  of  the  above-named  company  was  held  at  the  Gannon 
Street  Hotel  under  the  presidency  of  Mr.  John  Blundell,  chairman  of 
the  company. 

The  secretary,  Mr.  G.  B.  Gharlewood,  having  read  the  notice  con- 
vening the  meeting, 

The  Ghairman  said :  Gentlemen,  this  you  are  aware  is  oalled  the 
statutory  meeting  of  the  company  held,  by  the  requirements  of  the 
Act  of  Parliament,  four  montliLS  after  the  registration  of  the  company, 
which  took  place  on  May  1st.  It  is  not  usual  at  such  a  meeting  to 
go  into  detail  or  formal  business,  but  we  have  simply  now  to  tell  you 
how  far  we  have  progressed  with  this  company.  You  are  aware  that 
the  company  only  started  in  May,  and  therefore  there  has  not  yet 
been  much  time  to  do  anvthing,  but  the  secretary  will  read  to  you 
a  report  of  the  business  done  so  far  as  it  has  g^uo-  I  oai^  assure  you 
everything  is  as  satisfactory  as  it  can  be.  This  time  of  year  is  not 
the  best  for  bringing  out  subsidiary  companies,  and  we  have,  there- 
fore, deferred  putting  forward  sevesal  that  we  have  in  hand  until 
November. 

The  secretary  then  read  the  following  report : — 

The  company  was  incorporated  on  the  1st  May  last,  and  the  first 
allotment  of  shares  was  made  on  the  10th  of  the  same  month.  Tho 
total  number  of  shares  that  have  been  applied  for  is  23,147»  of  whioh 
number  27,937  have  been  allotted  to  307  shareholders,  leaving  a 
balance  of  2,063  to  be  taken  up  before  a  quotation  on  the  Stock 
Exchange  can  be  obtained.  On  the  16th  June  an  agreement  was 
entered  into  with  Mr.  WiUiam  Grookes,  F.R.S.,  by  which  the  com- 
pany undertook  to  purchase  his  incandescent  lamp  upon  very  favour- 
able' terms.  The  directors  congratulate  the  shareholders  upon 
having  acquired  tlus  light,  as  an  incandescent  lamp  is  indispensable 
for  household  lighting,  and  they  consider  Mr.  Grookes*  s  lamp  by  far 
the  most  perfect  invented,  both  as  regards  durability  and  eoonomy. 
The  directors  have  also  the  pleasure  to  announce  that  Mr.  Groolres 
has  accepted  a  seat  on  the  board,  and  they  feel  assured  that  the 
company  cannot  but  derive  great  benefit  from  the  services  and 
advice  of  such  an  experienced  and  well-known  electrician.  The 
directors  beg  to  announce  that  they  have  disposed  of  a  concession  for 
the  sale  of  Giilcher  dynamos  and  lamps  in  Scotland,  and  that  they  are 
negotiating  for  the  sale  of  further  concessions  for  districts  and  towns. 
The  Gulcher  light  was  exhibited  at  the  f 6tes  of  the  Royal  Horticul- 
tural and  Botanic  Societies,  and  was  very  much  admired  both  for  its 
brilliancy,  steadiness,  and  softness ;  andH.R.H.  the  Duchess  of  Took, 
on  the  occasion  of  the  fete  at  the  Botanical  Gardens,  sent  for  Mr. 
Gulcher  and  congratulated  him  upon  the  success  of  his  light. 
Messrs.  Ransome,  Josselyn,  and  Woods,  of  Battersea  Foundry,  who 
are  manufacturing  dynamos  and  lamps  for  the  Giilcher  Gompany, 
have,  of  course,  had  great  difficulties  to  contend  with  at  first,  as,  with 
the  exception  of  Mr.  Gulcher  and  his  foreman,  the  work  was  com- 
paratively new  to  all ;  but  the  directors  are  happy  now  to  be  in  a 
position  to  announce  that  these  difficulties  have  been  suocessfullj 
overcome,  and  that  dynamos  are  being  manufactured  ^t  Battersea 
which  Mr.  Gulcher  pronounces  to  be  perfect  in  every  respect.  Lamps 
of  various  candle-power  are  also  being  manufactured.  A  specud 
factory  has  been  constructed  at  Battersea  for  the  manufacture  of 
Grookes's  incandescent  lamps,  where  they  are  now  being  made,  and  in 
a  short  time  it  is  expected  that  they  will  be  turned  out  at  the  rate  of 
over  one  thousand  per  week.  The  directors  are  happy  to  say  that 
they  have  numerous  orders  in  hand  for  installations  from  various  parts 
of  the  country,  and  that  the  plant  for  the  execution  of  these  orders 
will  be  delivered  during  the  course  of  the  next  month.  They  are  also 
negotiating  with  subscribers  to  hire  the  li^ht  from  two  larg^  centres  ; 
the  net  income  from  one  of  whioh  alone  will  be  from  £5,000  to  £6,000 
per  annum,  and  the  second  centre  referred  to  is  likely  to  be  on  quite 
as  largfe  a  scale.  The  directors  have  decided  to  send  exhibits  to  the 
North  East  Goast  Exhibition,  to  be  held  at  Tynemouth,  commencing 
on  the  6th  September ;  to  the  Grystal  Palace  Electrical  Exhibition, 
commencing  in  October  next,  and  also  to  the  Royal  Aquarium  Elec- 
trical Exhibition,  to  be  held  during  the  coming  winter.  The  directors 
have  the  pleasure  of  stating  that  arrangements  have  been  come  to 
between  the  company  and  one  of  the  most  influential  firms  m  New 
ZeiJand  to  represent  them  there  as  their  agents;  and  they  expect 
shortly  to  conclude  a  similar  arrangement  witii  another  eminent  firm 
for  representation  in  India.  Both  these  agencies  are  likely  to  result 
in  the  formation  of  large  branch  companies  in  these  colonies.  The 
directors  think  that  they  may  congratulate  the  shareholders  upon  the 
prospects  for  the  future  of  the  company  being  most  promising,  and 
they  look  forward  to  the  shares  of  the  company  rising  considerably  in 
value  at  no  far  distant  date. 

The  Ghairman  said:  Having  heard  this  report,  gentlemen,  I 
have  very  few  words  to  say  in  addition  to  it.  I  am  not  aware 
that  it  is  usual  to  move  the  adoption  of  such  a  report,  it  is  issued 
for  the  benefit  and  for  the  information  of  the  shareholders.  The 
durectors  are  quite  confident  that  the  company  is  likely  to  prove  a 
successful  one,  but,  of  course,  it  requires  time.  You  have  all  read 
the  report  of  Dr.  Siemens  at  Southampton,  in  which  he  says  electric 
light  is  undoubtedly  the  light  of  the  future.  As  regards  the  arc 
light  for  factories  and  the  incandescent  light  for  mines,  there 
is  no  doubt  that  the  electric  light  is  the  light  of  the  future. 
We  have  every  advantage.  We  have  made  the  best  terms 
possible  with  Messrs.  Ransome,  who  are  very  large  manufacturers; 
and  by  making  terms  with  them  we  have  been  able  to  save  an  ex- 
penditure of  capital,  which  has  not  been  the  case  in  other  companies. 
Of   course  you  are  aware  that  making  dynamos,  which  are  new, 
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requires  considerable  time.  Eren  during  the  last  two  months, 
Messrs.  Ransome  have  tamed  out  several  very  valuable  machines. 
I  think  the  Brush  Company  were  some  considerable  period  before 
they  turned  out  any  good  machines  ;  and  therefore  so  far,  I  think, 
we  may  congratulate  ourselves  on  being  very  successful.  As 
regards  Mr.  Crookes'  lamp,  it  is  the  best  yet  produced,  and  we  have 
purchased  it  on  very  favourable  terms.  Mr.  Wm.  Crookes,  who  is 
one  of  the  first  electricians  in  the  country,  has  become  a  member  of 
our  board ;  and  no  doubt  his  addition  to  the  board  is  a  very  great 
acquisition,  as  he  at  all  times  is  ready  at  hand  to  give  us  his  valuable 
advice.  It  will  be,  of  course,  to  our  interest  to  keep  down  expenses 
and  to  carry  on  the  company  in  the  best  way  that  we  can.  With 
regfard  to  concessions,  there  is  no  doubt  we  should  have  been 
more  successful  were  it  not  owing  to  the  state  of  affairs  in  the  East. 
There  has  been  a  scare  in  the  money  market ;  but  the  fact  that  one 
gentleman  has  put  down  £1 ,000  on  deposit  for  the  Scotch  concession  is 
a  proof  of  its  bonajides.  Another  concession  has  fallen  through,  and  I 
tlunk  it  is  a  good  job  that  it  has.  for  the  terms  were  not  the 
most  favourable  to  this  company.  We  have  still  that  part  of  the 
country  to  deal  with.  I  think,  gentlemen,  I  have  no  further  infor- 
mation to  g^ve  you  now.  I  hope  next  time  we  meet  I  shall  be  able 
to  report  most  successfully  of  the  company.  The  information  we 
now  gfive  is  given  voluntarily,  for  the  sake  of  the  shareholders. 

Mr.  Briers  asked  .whether  the  board  had  yet  given  consideration 
to  secondary  batteries. 

The  Chairman  said  they  had  under  consideration  a  new  secondary 
battery,  said  to  be  very  successful  and  cheap.  It  was  at  M^srs. 
Ransome^s  works,  Battersea,  and  was  being  tested  now.  Of  course 
these  things  required  very  great  consideration.  Enormous  prices 
were  asked  for  these  different  patents.  Several  patent^  had  been 
offered  them  by  one  person  and  another  ;  but  the  one  they  were  now 
testing  they  were  told  was  the  best,  so  that  they  would  then  have 
the  best  arc  lamp,  the  best  [incandescent  lamp,  and,  they  hoped,  the 
best  accumulator.     Mr.  Gaicher  was  present,  and  he  had  much 

Pleasure  in  introducing  him  to  the  shareholders.  That  gentleman 
ad  done  his  best  to  meet  their  requirements ;  they  had  enga^ged  his 
services  for  a  time  in  order  that  he  might  be  able  to  help  them  to 
realise  their  wishes.  They  were  really  very  much  indebted  to  Mr. 
Gulcher  for  the  interest  he  had  thrown  into  the  concern. 

Mr.  R.  J.  Gulcher  remarked  that  he  was  convinced  that  his  system 
of  electric  lighting  was  a  good  one.  As  he  had  done  his  best  in  the 
past,  so  he  promised  to  do  in  the  future.  He  hoped  the  meeting 
would  excuse  him  from  saying  more,  as  he  was  an  indifferent  public 
speaker. 

The  Chairman  said  if  any  other  gentleman  had  any  further  question 
to  ask  in  connection  with  the  company,  he  should  have  pleasure  in 
answering  him. 

After  a  pause,  and  no  further  question  being  asked, 

Mr.  Cornell  said,  as  no  question  was  asked,  ne  shoidd  be  happy  to 
move  a  vote  of  thanks  to  the  Chairman,  and  also  to  the  directors. 

Mr.  Briers  seconded,  and  the  motion  was  carried  unanimously. 


MEDITERRANEAN    EXTENSION    TELEGRAPH 
COMPANY,    LIMITED. 

On  Thursday  morning,  under  the  presidency  of  Sir  James  Carmichael 
(Chairman  of  the  company),  the  fiftieth  ordinary  half-yearly  general 
meeting  of  the  shareholders  of  the  above  imdertaking  was  held  at 
Cannon  Street  Hotel. 

The  notice  convening  the  meeting  having  been  read  by  the  secre- 
tary, Mr.  Edward  Tombs, 

The  Chairman  said :  G^tlemen,  the  report  and  accounts  have  been 
distributed  and  circulated  amongst  you  several  days,  will  you  take 
them  as  read  ?  (*'  Take  them  as  read.'*)  Well,  gentlemen,  in  moving 
the  adoption  of  me  report  and  accounts  which  have  been  submitted  to 
you,  I  would  merely  oraw  your  attention  to  the  fact  that  the  result  of 
our  working  has  been  so  far  satisfactory  as  to  show  a  slight  increase  in 
the  traffic  for  the  past  half-year,  and  this  notwithstandmg  the  inter- 
ruption for  upwai^  of  two  months  of  the  Corfu- Otranto  cable.  With 
regard  to  that  interruption  I  may  say  that  the  repairs  to  the  cable 
were  conducted  in  the  most  satisfactory  manner.  We  were,  unfortu- 
nately, unable  to  obtain  any  steamer  in  the  Mediterranean  with  proper 
apparatus  for  doing  that  kind  of  work,  so  we  chartered  one  of 
Messrs.  Headley  &  Co.  She  called  at  Malta  and  took  on  board  the 
spare  cable,  ana  then  proceeded  to  Otranto  to  repair  the  damage. 
The  vessel  was  a  little  delayed  by  bad  weather,  but  when  she 
did  beg^  the  repairs  only  occupied  twelve  hours,  and  we  only 
used  one  and  a  half  miles  of  new  cable.  There  is  another 
satisfactory  matter  in  connection  with  these  repairs — that  is  the 
admirable  state  in  which  we  found  the  cable  close  to  where  this 
accident  occurred.  That  cable  was  laid  in  1869,  twenty-three  years 
ago.  And  it  refiects  great  credit  on  Messrs.  Glass,  Elliott  &  Co. 
that  that  cable  should  have  come  up  so  well  after  lying  down 
so  many  years.  This  is  particularly  encouraging  to  us,  because  the 
other  cable,  from  Malta  to  Sicily,  was  laid  ten  years  later  on — in 
1869 — and,  of  course,  even  so  much  the  better  must  the  one  now  be 
than  the  other.  That  is  an  encouraging  fact  to  bring  under  your 
notice.  You  will  remember  that  this  time  last  year  negotiations 
were  entered  into  wiUi  another  company  for  the  purcluMe  of  this 
company*  s  business,  but  those  negotiations  then  fell  through.  They 
have  been  renewed  again,  but  I  am  not  at  the  present  time  in 
a  position  to  lajr  any  definite  offer  before  you.  What  I  should  pro- 
pose would  be,  if  anything  should  come  out  of  them  which  we  think 
it  is  desirable  to  adopt — for  the  board  to  recommend  to  you— to  call 
a  special  meeting  for  the  purpose ;  it  might  be  later  on  in  l^e 
autumn.  With  regard  to  the  death  of  our  lamented  friend,  Mr. 
mev,  who  has  been  connected  with  this  company  as  director  since 
arly  formation,  I  am  sure  you  will  with  myself  and  others  feel 
b  sympathy.  I  have  now  to  propose  the  aaoption  of  the  report 
accounts. 


Mr.  Attwell  seconded  the  motion. 

Mr.  Crafter:  Do  we  imderstand  that  before  you  conclude  any 
definite  arrangement  with  the  new  company  to  take  over  the«e  liaes 
you  will  call  a  meeting  of  our  shareholders  ? 

The  Chairman :  Most  decidedly.  We  have  no  power  to  do  thtt 
without  consulting  the  shareholders. 

Mr.  J.  Hengler  (Liverpool) :  When  does  the  Government  subsidy 
expire? 

The  Chairman  :  In  December  next,  at  the  end  of  the  present  year. 

A  Shareholder :  Then  really  there  will  be  no  more  dividends? 

Mr.  Crafter :  You  will  go  on  working  with  the  £12,000  reserve 
fund? 

Another  Shareholder :  You  have  no  dilapidated  cables  now? 

The  Chairman :  No. 

Mr.  Vears  thought  the  comi)any  could  make  hay  while  the  ran 
shines.  He  came  in  to  the  meeting  rather  late,  and,  although  he  did 
not  want  to  be  troublesome,  he  should  like  to  ask  if  the  chairman 
would  be  so  kind  as  to  go  out  of  his  course  and  tell  the  meeting 
whether  anything  likely  to  be  substantial  would^  probably  oome  out 
of  the  negotiations  going  on  ?  Was  there  anything  upon  which  the 
shareholders  might  base  their  hopes  in  this  matter?  The  simple 
negation,  "We  cannot  tell  you  anything  *'  led  one  to  aak,  **'What 
canyou  tell  us  ?    Tell  us  whatever  of  good  you  can.** 

The  Chairman  replied  that  of  course  Mr.  Vears  was  aware  that  b 
business  matters  it  was  sometimes  very  injurious  and  damaging  In 
stating  anything  until  a  definite  arrangement  had  been  arrived  at. 
He  did  not  think  he  could  go  any  further  than  he  had. 

Mr.  Crafter :  The  negotiations  are  still  going  on  ? 

The  Chidrman  :  Yes,  sir;  they  are  not  stopped. 

A  Shareholder:  Suppose  these  negotiations  fall  through,  what  will 
be  our  position  then  ? 

The  Chairman :  You  will  have  to  depend  upon  the  earnings  of  the 
oompany. 

Mr.  Years  remarked  that  he  did  not  like  the  idea  of  no  dividend 
at  all.  If  they  could  not  pay  their  present  dividend  he  thought 
perhaps  they  might  be  able  to  pay  1|  on  the  company's  earnings. 

A  Snareholder :  What  is  the  subvention  from  the  Government? 

The  Chairman :  The  total  subvention  from  the  Government  ww 
£2,700  a  year;  the  half  of  that  sum  has  been  the  average  we  have 
received  from  them  since  the  starting  of  the  company.  We  have 
not  had  occasion  to  ask  the  Government  for  all  of  it.  We  hate 
taken  the  whole  of  it,  thus,  on  account  of  our  repairs. 

Mr.  Crafter :  Is  this  the  last  dividend  we  shall  haye  ? 

The  Chairman :  The  subvention  does  not  expire  till  the  end  of  the 
year. 

A  shareholder  asked  whether,  as  the  £12,000  in  hand  was  in 
Consols,  and  earning  only  3  per  cent.,  the  board  had  power  to  invart 
that  money  in  preference  shares  and  so  earn  8  x>er  cent.  ? 

The  Chiairman:  We  have  no  power  to  invest  our  £12,000  in 
preference  shares. 

Mr.  Hedley  said  he  should  like  to  congratulate  the  shareholdcrB  on 
the  satisfactory  statement  made  by  their  chairman  aa  to  the  duratkn 
of  their  cable.  The  one  now  repaired  they  were  told  had  been  down 
twenty-three  years ;  and  therefore  he  thought  the  old  theory  of  the 
tenyears*  life  of  cables  was  exploded. 

The  Chairman :  Yes ;  they  are  to  be  congratulated. 

The  Chairman  then  put  tne  motion  for  tne  adoption  of  the  report, 
which,  having  been  seconded,  was  carried  unanimously. 

Mr.  Beart  then  moved  the  re-election  of  the  retiring  directors— Sir 
James  Carmichael,  Bart.,  and  the  Hon.  Ashley  Ponsonby. 

Mr.  Years  seconded,  and  the  motion  was  carried. 

In  reply  to  a  question  as  to  whether  the  board  intended  to  fiD  the 
vacancy  caused  by  Mr.  Gumey's  death, 

The  Chairman  said  they  had  not  yet  decided  to  do  so ;  but  wh» 
they  did — perhaps  at  the  next  meeting — the  nomination  would  he 
submitted  to  the  shareholders. 

A  Shareholder  thought  three  directors  on  the  board  was  very  few. 

Mr.  Crafter  was  of  opinion  that  three  could  satisfactorily  managv 
the  concern. 

A  proposition  for  the  re-election  of  Messrs.  W.  E.  AQri^t  tad 
W.  G.  Hayward  as  auditors  having  been  seconded,  the  motion  wai 
put  and  carried. 

The  Chairman :  I  have  next  to  propose  payment  of  the  nsnal 
dividend  at  the  rate  of  8  per  cent,  per  annum,  less  income-tax,  on  lb* 
company's  preference  stock,  and  at  the  rate  of  3  per  cent,  per  annam 
free  of  mcome-tax  on  its  ordinary  stock,  payable  on  and  after  tir 
7th  proximo.  The  proposition  having  been  seconded,  wa^s  carwd 
unanimously ;  and,  on  the  proposition  of  Mr.  Field,  a  vote  of  thanb 
to  the  chairman  concluded  the  business  of  the  meeting. 


Sir  W.  Thomson's  Recorders  for  Sdbmarixk  Cables. 
— We  read  in  the  Operaior  that  the  French  Govemmcitf  » 
going  to  adopt  Sir  William  Thomson's  recorder  as  a  mems 
of  correspondence  on  its  cables  between  Marseilles  «ri 
Algiers.  These  cables  are  at  present  worked  by  mfiMB  of 
the  mirror  galvanometer.  Six  recording  instrmnente  «« 
now  in  course  of  construction  for  the  French  Administntioo 
of  Telegraphs  at  Mr.  White's,  of  Glasgow,  who  is  the  odIt 
manufacturer  of  Sir  William  Thomson's  recorders.  It  ^ 
expected  that  the  instruments  will  be  in  fiill  operadon  bj 
the  month  of  August  next.  A  select  party  of  operafcocs  tff 
now  undergoing  a  course  of  lectures  and  tuition  in  the  Q* 
of  the  recorder  in  the  rooms  and  nnder  the  supermoB  of 
Mr.  Temant,  director  of  the  Eastern  Telegraph  Oompwj' 
at  Marseilles.  The  latter  company  has  employefl  ^ 
recording  instrument  from  the  commencement. 
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OcTB  readers  are  for  the  most  part  fuUj  acqaainted  with  the 
electric  lighting  operations  of  the  Edison  Company  on  the 
Holb(»*n  Viadnct,  with  the  additional  extension  of  the  system 
to  the  General  Post-office.  Thia  is  the  most  complete  and 
best  appointed  arrangement  of  incandescent  electric  lighting 
Jet  seen  in  this  country,  and  satisfactorily  proves  that  its 
adaptation  on  as  extensive  a  scale  as  gas  is  chiefly  a  question 
of  first  cost.  We  notice  in  the  Standard  of  last  Wednesday 
that  its  correspondent  telegraphs  as  follows  : — 

New  York,  Tubsday  Nioht. 
Mr.  Bdison*s  system  of  providing  an  incandescent  electric  light 
for  domestic  use  in  a  given  district  has  just  been  put  to  a  practical 
test  in  this  city.  The  district  selected  occupies  an  area  of  nearly  a 
square  mile.  Only  one  source  of  supply  is  provided,  and  that 
furnishes  the  illuminating  power  for  sixteen  thousand  lamps,  the 
electric  current  passing  through  18  miles  of  mains.  The  result 
is  that  the  severest  demands  which  the  consumers  have  been  able  to 
make  upon  the  new  system  have  been  satisfied. 

The  yew  York  Merald  is  using  in  its  business  premises  an  isolated 
plant  on  the  same  principle  ;  and  the  managers  assure  me  that  they 
are  satisfied  in  respect  to  the  commercial  aspect  of  the  question. 

No  new  obstacle  has  presented  itself  to  the  success  in  practice  of 
Mr.  Edison's  theory ;  and  scientific  men  wiU  bo  interested  to  know 
that  this  first  practical  experiment  demonstrates  the  soundness  of  the 
inventor's  application  of  the  multiple  arc  system,  pure  and  simple,  as 
diiftinguished  from  the  series  system,  or  the  combination  of  ^e  arc 
and  series  systems. 

Throughoixt  the  entire  district  lighted  as  described,  each  lamp  was 
independent  of  aU  the  others.  On  the  inquiry  before  the  Select  Com- 
mission of  the  British  House  of  Ck)mmons,  Dr.  Siemens  said  it  was 
impossible  to  supply  electricity  for  domestic  lighting  from  one  source 
over  a  greater  area  than  a  square  quarter  of  a  mile.  Last  night, 
although  only  ^^re  thousand  lamps  were  lighted,  they  were  dis- 
tributed over  the  entire  district  of  the  square  mile.  In  the  district 
there  are  fifteen  hundred  consumers  of  gas,  of  whom  eleven  hundred 
have  Bobecribed  for  the  electric  light. 

In  the  Scientific  American,  of  August  26th,  is  to  be  found 
an  illastrated  description  of  this  great  installation  of  the 
Edison  syatem,  which  varies  in  some  details  from  the  above. 
Additions^  however,  have  probably  been  made  since  our 
contemporary's  article  was  written.  The  district  includes, 
according  to  onr  American  anthority,  946  consumers,  and 
the  number  of  lamps  operated  in  connection  with  this 
scheme  amount  to  no  less  than  14,811.  Amongst  the  many 
intaresting  items  forming  part  of  this  extensive  under- 
taking we  will  merely  allude  to  several  of  the  most  im- 
portant. The  Babcock  and  Wilson  boilers  are  four  in 
uumber^  and  can  supply  250  horse-power  each,  and  the 
electric  current  is  produced  by  six  of  Edison's  largest 
iynamo-electric  machines.  Each  machine  weighs  complete 
engine^  dynamo,  and  base)  62,000  lbs.  The  field  magnets 
ecigh  83,000  lbs.,  and  the  armature  9,800  lbs.  The  length 
f  this  latter  is  61,  and  its  diameter  27*8,  inches.  The 
leight  of  the  machine  from  floor  to  top  of  field  magnets  is 
;  fl,  4  in.  The  nominal  capacity  of  each  dynamo-electric 
oaehine  is  the  production  of  1,200  lights  of  16  candle- 


power  each ;  but  at  their  maximum  it  is  stated  they  can 
each  produce  50  per  cent,  in  excess  of  this. 

The  current  from  all  the  machines  is  centred  in  two  large 
copper  bars  with  which  the  several  street  conductors  are 
connected,  and  if  from  any  cause  it  is  supposed  that  one  of 
the  machines  is  not  doing  its  work  properly,  it  can  be 
instantly  disconnected  from  the  rest  by  a  huge  switch  which 
cuts  it  oflf  from  the  main  conductors.  The  presumably 
faulty  machine  is  then  joined  up  to  1,000  test  lamps  of  16 
candle-power  each,  and  if  the  current  produced  by  the 
machine  brings  these  lamps  to  brilliant  incandescence,  it  is 
in  usable  condition.  Of  course  if  this  denrable  result  is 
not  attained  the  existing  fault  must  be  sought  for  by  other 
means.  The  size  of  the  conductors  varies  with  the  require- 
ments, those  in  the  street  are  equal  to  a  copper  rod  of  one- 
half  inch  in  diameter,  and  the  service  conductors  differ, 
some  being,  equal  to  two,  and  others  to  ten.  No.  10  wires. 
The  street  conductors  are  something  over  14  miles  in 
length.  The  field-magnets  of  the  dynamos  are  placed  in  a 
shunt  circuit  derived  from  the  main  circuit,  which  includes 
a  switch  and  a  number  of  rheostat  coils,  one  or  more  of 
which  may  be  thrown  into  the  shunt  circuit,  so  as  to  add  to 
the  resistance  of  the  shunt  circuit  from  a  small  fraction  of 
an  ohm  to  seven  and  a  half  ohms,  which  is  the  greatest 
resistance  necessary  to  control  the  current  exciting  the 
field-magnets,  and  thus  control  the  current  in  the  main 
circuit. 

There  is  a  set  of  resistance  coils  for  each  dynamo,  each 
set  being  provided  with  a  circular  switch,  operated  by  a 
horizontal  shaft  through  sets  of  mitre  gearing.  An  at- 
tendant is  stationed  at  the  wheel  at  the  end  of  the  horizontal 
shaft,  and  turns  the  switches  one  way  or  the  other,  accord- 
ing to  the  requirements.  He  is  able  to  judge  of  the  amount 
of  current  required  by  watching  an  indicator  above  the 
regulator.  This  indicator  is  provided  with  two  lamps, 
one  red  and  one  blue,  and  with  a  device  for  throwing  one 
or  the  other  of  them  into  the  circuit,  according  as  the 
current  is  strong  or  weak  ;  and  neither  lamp  is  illuminated 
when  the  current  is  normal.  When  the  blue  lamp  is  lit 
more  resistance  is  required  in  the  shunt  circuit  to  reduce 
the  amount  of  current  passing  through  the  wires  of  the 
field  magnets,  consequently  the  attendant  turns  the  switch, 
throwing  in  one  coil  after  another  until  the  blue  lamp  ceases 
to  shine.  When  the  red  lamp  shines,  the  switch  must  be 
turned  in  the  opposite  direction  to  increase  the  power  of 
the  field  magnet  and  to  strengthen  the  current  in  the  main 
circuit. 

We  believe  the  Standard  correspondent  is  in  error  con- 
cerning the  remarks  he  ascribes  to  Dr.  Siemens.  He  merely 
suggested  that  one-fourth  of  a  square  mile  would  be  a  proper 
or  convenient  area  to  work  from  a  centre,  and  we  need 
scarcely  remind  the  author  of  the  telegram  from  which  we 
quote  that  Dr.  Siemens  knows  as  well  as  Mr.  Edison 
exactly  what  electricity  can  be  made  to  do. 

We  have  said  sufficient  to  show  the  vastness  and  importance 
of  this  enterprise  which  appears  likely  to  be  a  perfect  success, 
and  it  is  to  be  hoped  that  when  the  results  of  the  Holbom 
Viaduct  experiments  are  known  they  may  be  of  such  a  nature 
as  to  induce  London  to  follow  the  example  of  New  York. 
Success  in  America  will  doubtless  have  a  lively  and  beneficial 
effect  upon  electric  lighting  industries  in  England,  which 
are  apparently  depressed  for  the  moment. 
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THE  LEVETT  -  MULLER  ELECTRIC 
LIGHTING  SYSTEM  AND  MULTIPLE 
CIRCUIT  DYNAMO. 


[We  extract  from  the  Scientific  American  the  following 
description  of  a  aystem  of  electric  lighting  which  we  think 
new  to  our  readers.] 

The  dynamo^  which  is  shown  in  perspective  in  fig.  1  and 
in  transverse  section  in  fig.  2,  is  capable  of  yielding  a 


electric  motors,  electroplating,  storage  of  electricity,  ore 
separating,  and  in  fact  for  any  of  the  purpoaes  to  which 
electricity  is  applied.  The  production  of  a  number  of 
separate  and  distinct  currents  in  one  machine  is  a  no^V 
feature  claimed  by  Mr.  Miiller,  and  one  that  is  of  great 
utiUty.  For  example,  by  using  one  of  these  machines  a 
hotel  may  have  arc  lights  in  the  halls,  oflSces,  and  in  front, 
while  its  parlours  and  private  rooms  may  be  supplied  with 
incandescent  lights,  and  power  may  be  famished  for  ita 
various  operations  of  the  kitchen  and  laundry.  Similarly, 
public  and  business  buildings  and  private  dwellings  may  be 


I  , 
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number  of  separate  and  distinct  currents,  which  may  be 
employed  in  widely  different  kinds  of  work.  The  dynamo 
shown  in  the  illustration  furnishes  four  separate  cux^uits, 
with  electric  currents  for  as  many  difierent  uses.  One 
current  is  used  for  the  arc  light,  another  for  incandescent 


FiQ.  2. 


lights,  another  for  the  transmission  of  power,  another  for 

iplating.    By  simply  duplicating  some  of  the  parts  of 

chine,  the  number  of  difierent  circuits  supphed  may 

finitely  extended,  and  the  currents  may  be  used 

Qgeably  for  the  arc  lights,  incandescent   lights. 


equipped,  and  steamers  may  be  provided  with  arc  liefate  for 
the  decks  and  head  lights,  while  the  state  rooms  and  cabins 
may  be  provided  with  the  softer  and  mellower  incandescent 
light. 

This  desirable  result  is  secured  by  employing  aacrieR  of 
armature  coils  or  bobbins,  A,  in  an  armature  wheel  rotation 
between  the  poles  of  two  powerful  multi-polar  field  magneU, 
B,  the  several  bobbins  being  divided  into  series,  each  leriesr 
being  connected  with  a  series  of  commutator  bars,  fonpin^ 
conmiutator  cylinders,  each  being  provided  with  a  paii  of 
collecting  brushes,  which  deliver  the  current  to  the  circmt 
upon  which  it  is  used. 

To  economise  power  the  bobbins  of  the  armature  are 
arranged  so  that  they  are  diagonal  in  relation  to  the  poles  of 
the  field  magnet.  This  plan  allows  the  bobbins  of  the 
armatures  to  be  removed  from  the  vicinity  poles  of  the  field 
magnets  with  less  force  than  would  be  required  were  the 
bobbins  exactly  radial. 

The  peculiar  form  of  the  armature  wheel  insures  anoUiff 
important  result — that  is,  the  creation  of  a  current  of  air 
throughout  the  machine,  which  keeps  all  of  the  parts  co(d. 

The  arrangement  of  the  field  magnets,  armature  ^^^ 
and  connections  is  such  that  no  bad  effects  are  expcricnoed 
from  induction,  the  current  in  one  circuit  having  absotatdj 
no  appreciable  effect  on  that  of  another  circuit. 

This  machine  in  ordinary  working  makes  about  ^^^^ 
eight  hundred  revolutions  a  minute,  and  the  lamps  sappltf^ 
by  it  seem  to  bum  with  absolute  steadiness. 

The  arc  lamp  invented  by  Mr.  MiiUer  has  a  noTd  air 
check,  which  regulates  the  movement  of  the  upper  cai^ 
This,  in  connection  with  other  new  devices,  renders  the  lig» 
very  steadv  indeed.  One  form,  which  is  shown  V^l^ 
section  in  fig.  8,  is  of  the  same  general  oonstmotion  as  those 
burning  single  pairs  of  carbons,  but  made  in  du^ict^  ao 
at  it  will  bum  two,  three,  four,  or  nacre  pairs  w  cartons 
in  succession. 
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In  this  lamp,  when  the  electric-arc  is  very  small,  there  is 
very  little  resistance  in  the  circuit,  and  the  helix  draws  its 
core  inward,  raising  the  free  end  of  the  lever.  A,  as  far  as 
the  npper  screw  will  permit.  This  causes  a  pawl  to  engage 
with  tne  ratchet-wheel  of  the  feeding  mechanism,  which  is 
rotated  a  short  distance  in  the  proper  direction  to  raise  the 
positive-carbon  holder  and  lower  the  negative-carbon  holder, 
thus  separating  the  carbon  points.  This  operation  is  re- 
peated every  time  the  carbons  approach  each  other  too 
mucb.    The  rapid  descent  of  the  carbons  is  prevented  by 
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the  piston  attached  to  the  upper  or  pc^itive-carbon  holder. 
The  weight  of  the  upper  carbon  and  its  holder,  acting  on 
the  ratdiet-wheel  ana  its  shaft,  raises  the  lower  carbon 
holder.  As  the  positive  carbon  is  consumed  twice  as  rapidly 
as  the  n^ative  carbon,  the  wheel  which  it  moves  must  have 
twice  the  diameter  of  the  wheel  which  moves  the  negative 
carbon.  As  long  as  there  are  any  carbons  in  the  firstlamp, 
the  current  passes  into  the  posilive-carbon  holder,  the  posi- 
tive and  negative  carbons,  the  helix,  the  joint  piece  of  the 
armature,  and  from  there  to  the  generator.  During  this 
time  the  armature  at  the  side  of  the  helix  is  attracted  by 
the  pole  piece  at  the  lower  end  of  the  helix.  As  soon  as 
the  nrst  set  of  carbons  is  consumed  to  such  an  extent  as 
to  interrupt  the  circuit,  the  side  armature  is  released  from 
the  pole-piece,  and  is  pressed  against  a  contact-strip  which 
sends  the  current  through  the  second  set  of  carbons.  As 
soon  as  the  second  set  of  carbons  is  consumed  the  armatui'e 
of  that  lamp  is  released  in  the  same  way,  sending  the 
current  to  the  third  set,  and  so  on. 

It  will  be  seen  that  by  this  ingenious  arrangement  the 
light  may  be  made  practically  continuous. 

Mr.  Miiller's  incandescent  lamp  is  shown  partljr  in  sec- 
tion in  two  views  in  fig.  4.  In  this  lamp  the  inventor 
secures  the  following  important  results :  first,  replacing  the 
carbon  filament  without  breaking  or  rendering  useless  any 
part  of  the  lamp ;  second,  preventing  the  entrance  of  air 
through  the  joints  between  the  plug  and  the  conductors 
passing  through  it  to  the  carbon  filament. 

The  glass  globe  or  bulb  is  provided  with  a  flaring 
strengthened  neck  fitting  very  tightly  on  a  bevelled  glass 
stopfer  or  plug,  which  is  secured  air-tight  by  means  of 
padong  material  in  a  hollow  base,  d,  adapted  to  be  screwed 
on  or  otherwise  attached  to  a  bracket  or  chandelier  arm. 
The  glass  plug  and  the  neck  of  the  globe  are  ground 
together,  so  as  to  fit  air-tight  against  each  other.    A  pack- 


ing is  placed  around  the  plug  and  the  edge  of  the  neck  as 
shown.  Two  carbon  conductors  of  suitable  thickness  are 
passed  through  longitudinal  openings  in  the  glass  plog  pro- 
jecting from  the  top  and  bottom  of  the  plog,  and  secured 
in  the  plug  by  a  suitable  cement  forming  air-proof  joints. 

Copper  rings  are  cast  or  blown  into  the  top  and  bottom 
of  the  plug  around  the  apertm*es  through  which  the  carbon 
conductors  pass,  and  these  rings  project  slightly  from  the 
ends  of  the  plug.  Copper  is  then  precipitated  by  means 
of  electricity  around  tne  projecting  ends  of  the  carbons 
and  the  rings.  By  this  means  the  projecting  ends  of  the 
carbons  will  be  strengthened  and  prevented  from  being 
broken  off,  and  the  joint  will  be  made  air-tight.   * 

The  upper  ends  of  the  carbons  are  provided  with  slots 
into  which  the  ends  of  a  carbon  filament  are  passed  and 
secured  by  means  of  a  peculiar  cement.    A  glass  seal  tube 
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projects  from  the  bottom  of  the  plug  through  the  base  of 
the  lamp,  in  which  it  is  secured  air-tight  by  means  of  cement. 
The  end  of  this  tube  extends  through  the  plug,  and  is  con- 
tracted at  its  upper  end.  This  tube  is  stopped  at  both  ends, 
and  the  intervening  space  is  filled  with  mercury. 

Two  insulated  spring-contact  strips  project  upward  from 
the  bottom  of  the  recess  in  the  lamp  base,  and  rest  against 
the  lower  projecting  ends  of  the  carhons.  These  strips  are 
connected  with  conducting  wires,  b  c,  leading  to  the  electric 
generator.  A  keyjoum^ed  in  the  lamp  base  has  at  its 
inner  end  a  crosspiece,  which  is  of  sufficient  length  to 
separate  the  strips  and  remove  them  from  the  ends  of  the 
carbons  when  it  is  in  a  horizontal  position.  When  this 
crosspiece  is  in  a  vertical  position  the  strips  are  released 
and  rest  against,  the  ends  of  the  carbons. 

Should  the  carbon  filament  be  destroyed  or  broken  the 
globe  is  removed,  a  new  filament  is  inserted,  the  globe  is 
replaced,  and  the  air  is  exhausted. 

In  addition  to  these  interesting  inventions,  Mr.  Miiller 
has  devised  a  very  successful  magnetic  ore  separator,  and  he 
has  iJso  perfected  a  storage  battery  for  which  great  advan- 
tages are  claimed.     - 


Lectures  on  Electric  Light  and  Motive  Power. — 
Our  readers  probably  noticed  in  the  advertisement  columns 
of  our  last  issue  that  Mr.  John  C.  Fell  purposed  delivering  a 
course  of  eight  elementary  lectures  on  the  above  topic. 
These  lectures  commenced  last  Tuesday  evening,  and  were 
continued  on  the  following  Thursday.  The  same  course 
will  be  pursued  during  the  next  three  weeks,  the  lectures 
being  delivered  in  the  Hall  of  the  Society  of  Engineers, 
6,  Westminster  Chambers.  A  syllabus  of  the  course  may 
be  obtained  of  Fell  and  Wilding,  23,  Rood  Lane,  B.C. 
Mr.  Fell  is  well  known  to  us  as  a  science  teacher,  and  his 
lectures  are  particularly  well  and  clearly  delivered.  His 
long  experience  at  the  Birkbeck,  and  other  literary  and 
scientific  institutions  should  enable  him  to  give  very  concise 
and  definite  illustrations  connected  with  his  subject,  and  we 
can  therefore  safelv  assume  that  his  young  hearers  will  be 
materidly  benefited  by  what  Mr.  Fell  has  to  say. 
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MEASURING  INSTRUMENTS  USED  IN 
ELECTRIC  LIGHTING  AND  TRANS- 
MISSION OF  POWER. 


By  Professors  W.  E.  Aybton,  F.R.S.,  and  John  Pbbby,  M.E. 

[Read  before  the  Society  of  Telegraph  Engineers  and  of  Electricians 
in  May,  1882.] 

DuRDXQ  the  last  two  years  an  enormous  impetus  has  been  given  to 
^e  development  of  the  electric  light  and  electric  transmission  of 
power ;  and  as  accurate  raonsurements  form  the  basis  of  commercial 
success  in  this  as  in  any  other  branch  of  engineering,  we  hope  you 
may  not  find  it  too  tedious  listening  to  a  short  description  of  the 
details  of  certain  instruments  that  we  have  devised  and  have  had 
constructed  for  making  accurately,  and  at  the  same  time  quickly, 
the  measurements  that  are  necessary  to  be  made,  in  order  that  an 
estimate  may  be  formed  of  the  commercial  success  of  any  special 
system  of  electric  lighting  or  transmission  of  power. 

After  the  most  charming  paper  given  us  at  our  last  meeting,  by 
Mr.  Stroh,  and  of  which  the  recollection  must  for  a  long  time  remain 
in  all  our  minds,  we  feel  that  some  apology  is  due  to  you  for  the 
rather  prosy  production  which  to-night  follows  it. 

The  chief  objection  to  instnunents  used  in  measuring  strong 
currents  is  that,  first,  the  deflections  are  not  proportional  to  the 
current,  and,  secondly,  there  is  no  easy  method  of  calibrating  the 
instrument — that  is,  ascertaining  the  strength  of  the  current  that 
is  necessary  to  produce  any  given  deflection.  At  the  end  of  1880, 
we  tried  in  our  "  illuminator,**  used  in  connection  with  our  apparatus 
for  seeing  by  electricity,  a  method  that  has  since  been  described  by 
MM.  Deprez  and  Carpentier,  for  making  the  deflection  proportional 
to  the  current.  This  consisted  in  placing  the  axis  of  the  coil,  not, 
as  is  usual  in  galvanometerB,  at  right  angles  to  the  axis  of  the 
permanent  magnetic  field,  but  at  an  acute  angle  with  it,  so  that, 
instead  of,  as  is  usually  the  case  iu  ordinary  galvanometers,  the 
magnetic  moment  due  to  the  curi'ent  diminishing  as  the  needle  is 
deflected,  while  that  due  to  the  peimanent  controlling  field  increases, 
and  in  consequence  of  which  the  current  must  increase  much  more 
rapidly  than  the  deflection,  our  plan  of  sloping  the  coil  causes  the 
magnetic  moment  due  to  the  currents  to  increase  up  to  a  certain 
point.  But  in  our  later  instruments,  indeed  in  all  instruments  with 
permanent  magnetic  fields  that  we  havd  made  since  the  commence- 
ment of  1881,  we  have  abandoned  this  method  in  favour  of  giving 
to  the  coil,  needle,  and  pole-pieces  exactly  the  shape  that  theory 
shows  to  be  necessary  to  obtain  deflections  exactly  proportional  to 
the  current. 

1.  Commutator  Amnicter. 

Last  year  wo  -had  the  honour  of  bringing  before  the  society  an 
instrument  by  means  of  which  strong  electric  light  currents  can  be 
measured,  and  yet  which  can  be  calibrated  by  the  employment  of 
a  single  Daniell's  cell.  This  instrument,  which  we  have  since  called 
an  "ammeter,**  short  for  ampere-meter,  contains,  as  the  members 
will  remember,  a  coil  consisting  of  10  strands,  each  of  exactly  the 
same  resistance.  .  These  10  strands,  by  means  of  a  simple  com- 
mutator, can  be  joined  either  in  series  or  in  parallel  cireuit,  and  so 
the  sensibility  of  the  instrument  can  be  increased  exactly  10  times 
without  altering  the  dead-beat  character  of  the  instrument,  which 
latter  is  produced  b^  the  extreme  lightness  of  the  needle  and  oorru- 

fated  aluminium  pomter  and  by  the  great  strength  of  the  magnetic 
eld. 

To  calibrate  the  ammeter,  the  commutator  is  turned  to  series,  and 
a  current  sent  through  the  instrument  by  a  cell  of  known  electro, 
motive  force,  e,  but  of  unknown  resistance,  producing,  say,  a  deflec- 
tion, D  ;  the  plug  attached  to  the  instrument  is  now  taken  out» 


of  using  the  high  grade  of  sensibility  for  the  purpose  of  ealibrating 
the  instrument,  but  we  have  found  it  extremely  convenient  when 
testing  the  comparatively  small  currents  of  0*5  to  two  amperes  used 
witii  Uioandescent  lamps. 

2.  Commutator  VoUmetci'. 

Since  the  reading  of  that  paper,  we  have  constructed  a  oommntator 
voltmeter  on  much  the  same  principle,  but  in  this  case  each  coil  has 
a  resistance  of  40  ohms,  so  that  when  in  series  the  instrument  has 
400  ohms  resistance,  and  when  parallel  only  four  ohms,  whereas  in  the 
ammeter  the  resistance  in  series  is  about  0-3  ohms  and  parallel 
0*006,  the  latter  being  more  than  one>hundredth  of  the  former,  in 
consequence  of  the  resistance  of  the  small  leading  wires  inside  the 
instruments.*  The  ammeter  is  calibrated  in  series  and  generally  used 
in  parallel  cireuit,  whereas  the  voltmeter  is  calibrated  in  parallel 
cireuit  and  used  generally  in  series,  and  indicates  from  one  volt  per 
degree  in  some  instruments  to  five  volts  per  degree  in  others,  the  total 
deflection  of  45**  in  the  latter  case  corresponding  with  225  volts. 
But  just  as  the  ammeter  can  be  conveniently  used  in  series,  when 
testing  the  comparatively  small  currents  passing  through  a  single 
incandescent  lamp,  so  the  voltmeter  may  be  used  in  parallel  cir- 
cuit for  testing  electromotive  forces  of  two  or  three  volts,  such  as, 
for  example,  the  electromotive  forces  of  one  or  two  Faure's  accumu- 
lators. To  calibrate  the  voltmeter,  tiie  commutator  is  turned  to 
parallelf  and  a  current  sent  through  the  instrument  by  a  cell  of 
known  electromotive  force,  e,  but  of  unknown  resistance,  producing, 
say,  a  deflection  of  D|  ;  the  plug  attached  to  the  instnunent  is  now 
taken  out,  which  has  the  effect  of  adding  a  resistance  of  four  ohms, 
and  a  second  deflection,  i>s,  obtained.    From  this  it  can  easily  be 

proved  that  an  electromotive  fon'e  10  ^       ^   e  Tolts  between    he 

*^  Dl    D2 

terminals  of  the  instrument  will  produce  a  deflection  of  10^  when 
the  commutator  is  to  x>arallel,  or  P  when  to  series. 

In  the  ammeter  the  resistance  coil  can  be  introduced  in  the  circuit 
onli/  when  the  commutator  is  to  series,  and  in  the  voltmeter  only  when 
to  parallel,  so  that  in  neither  case  can  it  be  fused  by  the  plug  being 
accidentally  taken  or  left  out  when  a  strong  current,  or,  in  the  seoona 
case,  a  large  electromotive  force,  is  being  measured.  And  more  than 
this,  to  avoid  the  coils  of  the  instrument  itself  being  fused,  or  the 
needle  beiug  damaged  by  the  instruments  being  arranged  for  maxi- 
mum sensibility  when  currents  or  electromotive  forces  suitable  for  the 
1-lOth  sensibility  of  the  instrument  are  being  measured,  each  instru- 
ment is  provided  with  three  binding  screws  marked  respectively  s 
(ps),  and  p,  as  seen  in  the  figure.  In  all  the  newer  ammeten  the 
screw,  p,  is  suitable  for  a  thick  wire,  and  s  only  for  a  thin,  (p  s)  beiug 
suitable  for  either.  Hence  the  wires  from  a  d3mamo,  for  example, 
can  only  be  attached  to  (p  s)  and  p,  and  not  possibly  to  s.  Now  a 
current  can  only  pass  through  the  instrument  from  (p  s)  to  (p)  when 
the  commutator  is  to  parallel.  Hence,  if  accidentally  left  to  series, 
the  cireuit  is  merely  interrupted,  instead  of  the  coils  being  fused  or 
the  pointer  damaged  by  too  larg^e  a  deflection.  Precautions  of  a 
similar  kind  are  abo  taken  in  the  construction  of  the  voltmeter,  bj 
the  use  of  three  distinct  binding  screws  on  the  instrument. 

All  the  instruments  are  so  wound  that,  when  a  current  is  sent  from 
binding  screw  to  binding  screw,  at  each  side  of  the  commutator,  the 
pointer  points  to  that  binding  screw  at  which  the  positive  current 
enters. 

3.  NoU' Commutator  Ammeter  and  Voltmeter. 

In  electric  light  factories  or  other  places  where  many  ammeters  or 
voltmeters  are  employed,  it  is  of  course  unnecessary  that  all  should 
be  provided  with  commutators  for  easy  independent  calibration.  It 
is  sufficient  that  a  few  of  the  ammeters  and  voltmeters  should  havo 
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which  has  the  effect  of  adding  a  resistance  of  one  ohm  to  the  cireuit, 
and  a  second  deflection  d^,  obtained.    From  this  it  can  easily  be 


shown  that  a  current  of  10 


Dl I>2 


E  amperes  will    produce     10® 
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deflectiou  when  the  commutator  is  in  series,  or  1®  deflection  when 
the  oommntator  is  to  parallel. 

Many  of  the  instruments  are  adjusted  to  give  one  ampere  per  degree 
when  toe  commutator  is  to  parallel ;  others,  ag^ain,  are  arranged  to 
give  two  amp^s  \)et  degree ;  while  some  go  as  high  as  five  amperes 
per  degree,  and  therefore  measure  currents  of  over  200  amperes. 

In  designing  this  commutator  ammeter,  we  originally  only  thought 
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commutators  for  independent  calibration,  the  remainder,  which  in,  t 
case  are  made  as  shown  in  the  following  figure,  being  calibrate  ' 
direct  comparison  with  the  commutator  ones. 

In  all  our  instruments  the  needle  and  pointer  are  pivotedyMr» 

«  The  voltmeters  are  now  maclc  with  each  coil  having  a  resistance 
so  that  the  Instrument  in  series  has  a  resistance  of  S,000  ohms* 
circuit,  20  ohms,  the  resistaace  coll  being  also  of  SO  ohnu. 
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ftzu  passing  through  their  common  oentre  of  gravity,  so  that  the 
deflexion  is  unaltered,  no  matter  in  what  position  the  instroment  be 
hdd,  and  the  pivot  resting  in  jewels  top  and  bottom,  the  friction  is 
also  praotioallj  unaltered  bj  turning  the  instrument  on  its  side  or 
holding  it  upright.  The  permanent  attached  magnet  is  also  so 
strong,  that  the  ammeters  or  voltmeters  maj  be  placed  not  very  far 
from  even  a  dynamo  machine  in  action,  without  the  magnetism  of 
the  machine  affecting  the  indication  of  the  instruments. 

One  difficulty,  however,  has  practically  arisen  in  the  use  of  these 
iostmments,  and  that  is,  although  the  special  mode  of  winding 
adopted,  oomlnned  with  the  existence  of  the  commutator,  enables 
any  one  by  means  of  a  single  good  Daniell*s  cell  to  calibrate  his 
instrument  for  himself,  practically  Daniell  cells  do  not  exist  at  many 
places  where  there  are  electric  light  installations,  and  consequently 
people  do  not  calibrate  their  instruments  for  themselves,  and  so  do 
not  detect  the  changes  of  magnetism  in  the  permanent  magnets 
which  neoessarily  occur,  and  against  which  the  user  is  warned  by 
a  notice  stuck  in  the  lid  of  the  box  accompanying  every  ammeter  or 
voltmeter. 

To  partially  avoid  the  loss  of  magnetism  in  the  controlling  perma- 
nent  magnets,  an  armature,  seen  in  the  last  figure,  is  suppUed  with 
each  instrument,  but  which  of  course  must  1^  removea  when  the 
instrument  is  in  use. 

4.  Spring  Ammeter  and  Voltmeter, 

To  however  completely  overcome  this  difficulty  of  loss  of  magne- 
tism in  the  permanent  magnets,  we  have  decided  to  abandon  perma- 
nent controlling  magnets,  and  so  we  have  constructed  ammeters  and 
voltmeters  like  those  shown  in  the  following  figure,  and  in  which  the 
controlling  force  is  that  of  either  a  flat  or  a  cylindrical  spiral  spring, 
A,  the  axis  of  the  soft  iron  needle  in  this  case  making  an  angle  less 
than  a  right  angle  with  the  axis  of  the  coil  when  no  current  is 


5.   IVheel  and  Pinion  Ammeter  and  Voltmeter, 

Where  still  greater  delicacy  is  required,  the  form  of  the  instrument 
is  sonlewhat  changed.  Attached  to  Uie  arbor  of  the  needle  is  a 
wheel,  w,  with  ex&emely  finely-cut  teeth  gearing  into  those  of  a 
pinion,  p,  on  the  arbor  to  whicii  the  pointer  is  attached.  With  this 
arrangement  the  motion  of  the  x>ointer  is  magnified  ten  times.  If , 
then,  the  coil  and  needle  have  such  a  shape,  and  the  axis  of  the  needle 
makes  such  a  proper  initial  angle  with  the  axis  of  the  coil  that  the 
deflection  of  the  needle  up  to  not  more  than  even  36*'  is  proportional 
to  the  current,  then  with  our  wheel  and  pinion  arrangement  the 
deflection  of  the  pointer  over  the  entire  scale  of  360^  will  be  pro- 
portional to  the  current.  In  addition  to  these,  both  the  arbor  of  the 
needle  as  well  as  the  arbor  of  the  pinion  are  provided  with  very 
delicate  cylindrical  spiral  springs,  s,  s ,  one  or  both  of  which  may  be 
employed,  since  the  latter  can  be  thrown  out  of  gear  by  raising  the 
arm,  ▲,  which  is  done  by  turning  the  head ;  h,  of  toe  a^'usting 
screw.  If  both  the  springs  be  of  the  same  strensth,  then  the 
sensibility  of  the  instarument  can  be  instantly  made  exactly  one 
hundred  times  as  great  b^r  turning  the  milled  head,  n,  which  raises 
the  arm,  a,  and  throws  s  out  of  gear,  or  can  be  increased  to  any 
other  known  less  or  gpreater  pre-arranged  amount,  by  having 'the 
spring  on  the  pinion  weaker  or  stronger  than  that  on  the  wheel. 

Both  springs  have,  further,  little  hands,  A,  h'  fseen  in  the  figure^, 
for  setting  them  up,  so  that  the  whole  deflection  of  360**  may,  if 
desired,  be  produced  by  a  small  percentage  of  change  in  the  total 
current  when  it  is  wished  to  measure  accurately  smaU  changes  in  a 
fairly  constant  current.  The  wheel  and  pinion  ammeter,  then, 
furnishes  an  instrument  for  the  measurement  of  strong  currents, 
comparable  in  delicacy  with  the  instruments  usually  employed  for  the 
measurement  of  only  weak  currents.  Every  bearing  is  jewelled  as  it 
is  in  a  good  wateh,  hence  the  freedom  of  motion  is  very  great. 
An  ammeter  on  this  principle  we  are  now  constructing,  to  measure 
p  to  1,200  amperes. 


'■f'l'i'i;^!;: 


11.1,  l.i|;: 


V 


v^liiii 


Sp&iNa  Ajoceteb  and  YouatxrESL, 

ng,  since  if  it  made  a  right  angle  it  would  be  in  unstable  equili- 
brimn  when  a  current  passed.  The  best  angle  that  the  axis  of  the 
needle  should  make  with  the  axis  of  the  coil  when  the  pointer  points 
to  nought,  we  have  determined  partly  by  calculation  and  partly  by 
a  long  course  of  experiments,  and  we  find  that,  with  a  proper  initial 
adjustment,  we  can  obtain  deflections  of  the  pointer  up  to  45^  directly 
proportional  to  the  current. 

Xheee  instrumento  possess  two  important  advantages  not  possessed 

bjT  any  of  our  earlier  forms — the  one  being  that  they  can  be  used 

-with  reverse  currente ;  the  second,  that  by  giving  any  special  set  to 

the  spring  (for  doing  which  there  is  a  small  hand,  seen  in  the  figure, 

and  which  can  be  turned  through  any  angle  indicated  by  a  small 

graduated  scale,  ▲,  under  it),  the  needle  does  not  start  from  the  zero 

position  until  the  current  in  the  ammeter  or  electromotive   force  in 

the^  voltmeter  exceeds  a  certain  pre-arrang^  limit.    This  method  of 

giving  a  set  to  the  spring  greatly  increases  the  sensibility  of  the 

instrument.    Suppose,  for  example,  currente  of  about  30  amperes,  or 

currente  varying,  say,  from  26  to  35  amperes,  are  to  be  measiured 

with  a  special  instrument,  then  instead  of  the  pointer  starting  from 

nought  for  even  a  small  current,  a  set  is  given  to  the  spring,  so  that 

the  pointer  does  not  leave  the  zero  until  a  current  of  25  amperes 

Miaverses  the  coils.     In  the  former  case,  the  spring  would  have  to  be 

I  strong  that  the  totel  possible  deflection,  46  deg^rees,  was  pro- 

.  ^jMsed  by  the  35  amp^s — ^that  is  about  1  *3^  per  ampere ;  whereas, 

'  ^^  the  latter  case,  a  weaker  spring  set-up  would  be  used,  such  as  to 

^^ft  deflected  through  the  45^  for  an  addition  of  10  amperes  to  the 

^A  necessary  to  stert  the  pointer.    In  the  latter  case,  we  should 

'  ive  4^  per  ampere,  or  a  sensibility  about  three  times  as  great  as 

raore. 

Spring  voltmeters  on  a  similar  principle  we  have  also  had  made. 


Wheel  and  Pinion  Ajoceteb  and  VoLTacETEB. 

On  a  similar  principle,  we  have  constructed  wheel  and  pinion  volt- 
meters, with  two  grades  of  sensibility,  for  measuring  electromotive 
forces  with  great  accuracy. 

By  means  of  simultaneous  measuremente  of  the  currente  flowing 
through  a  circuit,  and  the  difference  of  potentials  between  ite  two 
ends,  the  horse-power  electrically  given  to  that  circuit  can  be 
ascertained,  since  this  horse-power  equals  a  x  v  x  *00134,  where 
A  is  the  current  in  amp^i*es  and  v  the  difference  of  potentials  in 
volte;  also  a  x  v  x  44*25  equals  the  number  of  foot-pounds  of 
work  per  minute  electrically  given  to  that  part  of  the  drouit. 

6.  Bijilar  Suspension  Electric  Tower  Meter. 

In  the  paper  read  by  us  last  spring  at  the  Society  of  Arte,  we  de- 
scribed an  electric  power  meter  wnich  we  had  arranged' for  measuring 
bjone  observation  the  horse-power  electrically  given  to, any  part  of  the 
circuit,  and  which,  by  the  employment  of  our  commutator  principle, 
oouM  be  calibrated  by  employing  very  much  smaller  powers  than  the 
instrument  was  intended  to  usually  measure.  At  the  York  meeting 
of  the  British  Association,  we  exibited  the  instrument  which  we  had 
been  employing  for  this  purpose,  consisting  of  a  coil  of  very  fine 
wire  wound  on  a  long  thin  bobbin,  so  that  the  coil  had  a  verv  small 
moment  of  inertia,  capable  of  moving  about  an  axis  parallel  to  the 
length  of  the  bobbin.  The  coil  was  binlarly  suspended  mside  another 
fixed  ooil  containing  10  thick  wires,  each  of  exactly  the  same  resist- 
ance, and  which,  by  means  of  the  commutetor,  could  all  be  joined  up 
in  series  or  in  paraUel. 

The  thick  wire  coil  is  placed  in  the  main  circuit,  while  the  fine  wire 
coil  acte  as  shunt  to  that  part  of  the  circuit,  p,  q,  the  horse-power 
electrically  g^ven  to  which  it  is  desired  to  measure.  The  current 
passing  through  this  fine  wire  coil  therefore  measures  v,  the  dif- 
ference of  potentials  between  p  and  q,  hence  the  deflection  of  the  eoil 
measures  ihe  product  of  the  main  cun-ent,  a  and  v,  and  consequently 
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the  hone -power  being  eleotrically  given  to  p,  q.  By  turning  the 
oommutator  to  Bories,  the  aenfflbilitj  of  the  instnunent  can  be 
increased  exactly  ten  timee,  either  for  the  puipoee  of  calibration, 
or  when  it  is  reauired  to  meaanre  the  power  Ming  g^ven  to,  say,  one 
incandescent  light. 

At  the  same  meeting  of  the  British  Association,  Sir  William 
Thomson,  before  seeing  our  electric  power  meter,  described  an 
instrument  he  proposed  constructing  on  the  same  principle,  and 
which  he  called  an  electro-ergometer.  We  have  not  employed  this 
name,  because  it  appears  to  us  to  be  not  quite  apt,  since  such  an 
instrument  measures  the  rate  of  doing  work  which  is  power,  and  not 
the  erps  or  amount  of  work  done. 

7.   Wheel  and  Pinion  Electric  Power  Meter. 

This  year  we  have  modified  our  electric  power  meter,  employing 
the  wheel  and  pinion  and  double  spring  already  described  in  connec- 
tion with  the  wheel  and  pinion  ammeter  and  voltmeter,  so  that  this 
iaafcnunent  now  takes  the  shape  shown  in  the  following  figure. 


Wheel  and  PmioN  Electeio  Poweb  Metee. 

The  outer  and  larger  binding  screws  are  for  taking  the  wires  which 
form  part  of  the  main  circuit ;  the  inner  smaller  binding  screws  for 
the  finer  shunt  wires  which  are  attached  to  that  part  of  the  circuit, 
the  energy  electricaUy  exi>ended  in  which  it  is  desired  to  measure. 
One  or  both  rorings  can  be  employed,  and  so  two  very  different 
grades  of  sensibility  are  possible ;  also  a  definite  amount  of  angular 
set  can  be  given  to  either,  so  that  a  small  change  in  a  large  horse- 
power will  cause  a  r_K::t  change  in  the  deflection  of  the  pointer. 

8.  Transmission  Bynamoweter  and  Dynamotneter  Coupling. 

When  describing  our  original  ammeter  to  this  sooiebr,  we  de- 
scribed a  form  of  transmission  dynamometer  we  had  dfevised  for 
measuring  the  power  given  by  an  engine  to  a  dynamo  or  to  any 
other  driven  machine,  and  to  this  instrument  we  have  recently  added 
the  same  contrivance  of  a  set  up  spring  used  in  the  wheel  and 
pinion  ammeter  and  electric  power  meter,  to  limit  the  whole  range  of 
the  instrument  to  not  very  large  changes  on  each  side  of  the  normax 


joined  by  the   spiral   ^rings,  b,   to  the  ribbed  plate,  b,  whidi 
IS   rigidly  fixed  to  the  shaft,  o  d.      If,   then,   tKe  engine  belt 
is  on  F,  and  the  belt  to  the  dvnamo  or  driven  ">«^hino  on  b,  or 
vice  versdf  the  springs,  B,  will  be    stretched,    depending  on  the 
"toique"  or  twist  transmitted.      The  extension  of  these  sprinin 
causes,  by  means  of  a  small  link-motion  seen  at  the  bwer  right  hauS 
curve  of  the  figure,  the  bright  bead,  ▲,  at  the  end  ol  a  long  aim  to 
approach  the  centre.    Hence  the  sinaller  the  radius  of  the  drok 
described  bv  this  bright  bead  as  it  revolves,  the  greater  the  toraae. 
Conse<]uently,  the  horse-power  transmited  is  at  once  obtained  from 
observing  the  indicated  torque  and  the  speed  of  rotation.    The  aim 
carrying  the  bead  is  slightly  flexible,  and  when  no  power  is  beinir 
transmitted  the  bead  is  pressed  with  a  certain  force  against  thetimof 
the  front  plate,  hence  tno  bead  does  not  commence  moving  until  a 
certain  pre-arranged  horse-power  at  a  g^ven  speed  is  being  tuns- 
mitted ;  its  whole  radial  motion,  therefore,  is  completed  for  a  oeitua 
additional  transmitted  horse-power,  the  necessary  addition  depending 
on  the  power  of  the  springs  and  the  leverage  of  the  link  motiom. 
Consequently,  a  large  change  in  the  radius  of  the  circle  of  light  is 
produced  by  a  small  change  in  the  transmitted  horse-power.    Fur- 
ther, one  of  the  pins  in  the  links  can  be  taken  out  and  pat  into 
anoUier  hole,  whicn  has  the  effect  of  greatly  altering  the  leverage  of 
the  links,  thus  increasing  the  magnification  and  causing  the  motioQ 
of  the  bead  to  be  completed  for  another  range  of  power.    For 
example,  the  springs  and  Unk  motion  may  be  so  arranged  that  with 
one  of  the  two  adiustments  the  bead  may  commence  to  move  when 
eight  horse -power  is  being  transmitted  at  a  certain  speed ;  the  whole 
motion  from  the  circumference  to  the  centre  may  be  completed,  when 
the  horse-power  transmitted  varies  from  eight  to  12.    Wi^  the  other 
adjustment,  the  bead  may  start  moving  when  four  horse-power  is  being 
transmitted,  and  the  entire  travel  of  the  bead  from  the  cixcumf exenoe 
to  centre  completed  by  this  transmitted  horse-power  increasing  from 
four  to  six.     Slipping  either  the  dri\'ing  or  the  driven  belt  on  to  the 
loose  pulley,  o,  causes  the  transmission  dynamometor  and  the  dynamo 
machine  to  stop  while  the  engine  is  gx)Lng  on. 

The  next  figure  shows  our  dynamometor  coupling,  which  diffen 
only  from  the  preceding  in  that  it  is  intended  to  be  used  wiUi 
machinery  driven  directly  by  shafting  where  belting  is  not  employed. 
For  instance,  this  coupling  may  be  used  to  measure  the  horse-power 
given  by  a  fast-speed  engine  to  a  dynamo  driven  directly  by  it,  or  it 
may  be  employed  to  measure  the  power  g^ven  by  a  marine  engine  to 
the  screw  or  to  the  paddles,  or  generally  the  horse-power  transmitt6d 
along  any  line  of  shafting  ;  the  spring  coupling,  in  fact,  replacing 
the  ordinary  coupling  used  with  such  shafts. 

One  of  the  halves  of  the  coupling  seen  in  the  fig^ure  is  keyed  to  the 
driving  shaft — for  example,  the  shaft  of  a  fa8t-8x>eed  engine— and 
the  other  to  the  driven  shaft — ^for  example,  that  of  the  dynamo.  The 
half,  c,  is  attached  to  the  other  half  by  meana  of  the  spiral  ^nn^S 
and  the  stretohing  of  these  is  therefore  a  measure  of  the  torque.  Ths 
angular  motion  of  the  one  relatively  to  the  other  causes  the  Imght 
bead,  b,  to  approach  the  centre,  and,  as  before,  the  radius  of  the 
circle  of  light  measures  the  horse-power  transmitted  at  any  particular 
speed.  The  arm,  e,  carrying  the  bead,  is  also,  as  before,  sligfatl^ 
flexible,  so  that  when  no  power  is  being  transmitted  the  bead,  b,  u 
messed  with  a  certain  force  against  the  rim  of  tbe  larger  plate. 
Hence  the  bead  does  not  commence  to  move  until  a  certain  pre- 
arranged horsepower,  at  a  g^ven  speed,  is  being  transmitted,  and 
the  whole  motion  is  completed  for  any  pre-arranged  excess  beyond 
this,  thus  enabling  delicate  measuremente  to  be  made  at  powers  a 
little  more  or  less  than  that  normally  transmitted. 

By  a  proper  arrangement  of  the  link-motions,  we  have  suooeeded 
in  making  the  radial  motion  of  the  bead  in  both  instruments  ezactlj 
proportional  to  the  extension  of  the  springs  or  twist  transmitted. 

llie  transmission  dynamometer  and  aynamometer  coupling  jmt 
described  have  the  great  advantage  over  any  sort  of  laboratory  djna- 
mometers,  in  that  the  former  have  not  to  be  put  into  position  and 


TujmciggioK  J)ykjjco]uei£b. 

iK^r^.powcrr'  to  be  HK^asurcd,  and  by  this  moans  to  obtflin  with 

«  Mmiiod  a**"'^  "^^    *   delicar^y  neiir  the  nortmil  mcaiiured  [sowtT. 

^^  iDSlnr  in  the  figure,*   consiats  of   a   pulley,   i\ 

jigidlj  ft?  t,  CD,  a  1dos«  pulleXr  o,  and  a  puUej,  h, 

tro  nre  f  niin  btotiLn  utfA  Id  IV^fcp»o^  rf?nyB  book 
Hmt  lii  l»e  U*utd  Jiy  Mewrp.  Ua*M'M,  FiitUT,  ui  il 
1|dl  m  iLe  uiw  In  atilvanui:  of  ihi^n  twu  UluitratiODfi 
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Rdjuftt^l  for  each  particular  experiment,  but  are  •^.^^y^f^^  *m 
3 re  always  indicating  the  power  transmitted  at  any  given  speed.  **♦ 
fyr  example,  a  dynamometer  coupling  be  inserted  in  the  ahafti»g»  ■ 
factory  in  place  of  the  ordinary  coupling,  a  glance  at  it  at  any  t'"* 
will  flliow  the  power  that  is  being  transmitted  by  it.  If  two  »» 
dynamometer  couplings  be  inserted  at  two  places  in  t^^^f^/J^ 
iihafti  ug|  the  difference  between  the  transnutted  powen  iadiMMq 
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I  is  the  power  ntiliMd  bjr  the  maohiiiexy  driven  by  that  portion 
of  ^  ahftfting^  that  is  between  them.  At  present,  masters  of  works, 
we  think,  hare  necessarily  but  rather  a  vague  idea  of  the  amount  of 
power  expended  in  different  parts  of  their  worics— how  much,  for 
■exaaiple,  is  used  to  drive  one  portion  of  the  machinery  and  how  much 
to  dnve  some  other  The  subetitution  of  a  few  dynamometer  coup- 
IxDgs,  at  well-chosen  places,  for  the  ordinary  coupling^,  would  setUe 
Ifais  question. 

9.  Ohmmeier. 

The  next  instrument,  which,  like  all  the  preceding  electric  ones,  is 
eonstmcted  by  Messrs.  Paterson,  of  76,  Litue  Britain,  is  for  the  pur- 
|K)se  of  measoiing  the  resistance  of  anpr  part  of,  say,  an  electric  Hght 
^inmit,  while  the  strong  current  is  flowmg.  At  present  the  resistances 
of  the  field  magnets,  the  bobbins  of  electric  lamps,  &c.,  are  measured 
with  the  Wheat8tone*B  bridge  when  cold,  and  a  g^uess  is  made  at  their 
resistanoe  when  hot  bv  maUng  a  rough  estimate  of  the  temperature. 
A  better  plan  than  this  is  to  stop  the  current,  and  quickly  measure 
the  resistance  before  the  circuit  nas  had  time  to  cool ;  but  even  this 
method  of  measurement  can  only  lead  to  approximate  resists,  and  is 
of  oonrse  quite  inapplicable  to  the  resistance  of  either  an  arc  or  an 
incandescent  light.  In  such  oases  it  is  usual  to  measure  the  main 
<n2nent  in  amperes  with  an  ammeter,  and  the  difference  of  potential 
in  volts  with  a  voltmeter,  between  the  two  terminals  of  the  lamp, 
since  dividing  the  seoond  reading,  v,  by  the  first,  a,  we  have  tibe 

V 

ratio  -  or  B,  the  required  resistanoe.    And  this  method  we  have  been 

in  the  habit  of  employing,  not  merely  to  measure  the  resistance  of  a 
lan^  but  the  resistance  possessed  by  any  part  of  the  circuit  while 
the  cuxrent  was  flowing  through  it. 

To  avoid,  however,  always  having  to  take  two  measurements,  we 
devised  some  months  ago  an  inhtrument  which  we  have  at  length  per- 
fected, for  measuring  the  ratio  at  one  reading,  and  this  instrument, 
called  an  '  *  ohmmeter, "  differs  from  the  power  meter  in  that,  while  the 

latter  measures  the  product,  v  a,  the  ohmmeter  measures  the  ratio,  -. 

This  instrument  consists  of  two  coils,  one  of  thick  and  the  oth^  of 
fine  wire.  Both  coils  are  fixed,  and  with  their  axes  at  right  angles 
to  one  another,  and  the  currents  flowing  through  each  act  on  the 
same  needle.  Through  the  thick  coil  the  whole  current,  a,  flows,  and 
through  the  fine  coil  a  shunt  current  which  measures  v,  the  difference 


Ohmxeteb. 

of  potentials  between  the  two  ends  of  the  part  of  the  circuit  the 
tesistance  of  which  it  is  required  to  measure ;  and  the  forces  due  to 
these  two  currents  are  at  right  angles  to  one  another,  hence  the 

Reflection  of  the  ^eedle  may  be  made  to  measure  ~ .      By  giving  the 

proper  mathematical  shape  to  both  the  coils  and  to  the  needle,  we 
have  suooeeded  in  obtaining  the  instrument  seen  in  the  accompanying 
figure,  in  which  the  deflections  from  zero  are  directly  proportional  to 

the  values  of  - ,  that  is,  to  the  values  of  the  resistances  to  be  measured. 

A 

When  the  instrument  is  not  in  use,  there  is  no  directing  force 
acting  on  the  needle,  and  the  pointer  therefore  remains  anywhere. 
On  allowing  the  main  current  to  pass  through  the  thick  coil,  by 
means  of  the  outer  and  larger  binding  screws,  the  axis  of  the  needle 
iniitantly  places  itself  along  the  axis  of  the  thick  coil,  and  the  pointer 
points  to  nought.  If  now  wires  be  attached  to  each  of  the  small 
hindiii^  screws  belonging  to  the  fine  coil,  and  the  other  ends  of  these 
two  wires  be  attached  to  the  tame  point  of  the  main  circuit,  the 
pointer  still  remains  at  nought,  indicating  that  there  is  no  resistance 
m  the  main  circuit  between  the  two  points  of  attachment  of  the  fine 
wires.  If  these  wires  be  separated  by,  say,  the  field  magnets  <rf  the 
dynamo,  the  pointer  at  once  moves  to  a  number  indicating  the  resist- 
ance of  the  field  magnets,  &c.  It  will  be  seen,  then,  that  the 
Rsistanoe  of  an^  part  of  Uie  circuit  can  be  measured  at  any  time 
without  interfering  with  the  main  current. 

In  actual  practice,  in  fact,  the  ohmmeter  is  simply  kept  inserted  in 
the  main  circuit  anywhere,  and  when  it  is  desired  to  measure  the 
fesistanoe  of  any  part  of  the  circuit,  all  that  is  necessary  to  be  done 
is  to  connect,  by  means  of  two  fine  wires,  the  two  ends  of  this  part 
el  the  eirooit  to  the  two  smaller  binding  screws  of  the  ohmmeter. 


By  the  employment  of  the  wheel  and  pinion,  a  deflection  of  about 
320^  of  the  pomter  is  obtainable,  and  on  the  present  instrument  a 
defiectibn  of  60^  oonespondB  with  one  ohm,  so  that  measurement  of 
resistances  up  to  six  ohms  correct  to  l-60th  of  an  ohm  can  be  accu- 
rately and  quickly  made.  By  altering  the  resistances  of  the  two 
bobbins,  the  measured  resistance  corresponding  with  any  particular 
deflection  can  be  made  anjrthing  we  please. 

One  great  use  of  the  ohmmeter  is  that  it  enables  us  to  dispense 
with  resistance  coils  for  experiments  on  dynamo  machines.  Any  one 
who  has  used  the  resistance  coils  made  for  sudi  purposes  knows  the 
difficulty  of  making  coils  of  convenient  size,  whose  resistances  do  not 
seriously  alter  witin  currents  of  30  or  40  amperes.  The  coils  cannot 
easily  be  made  to  cool  fast  enough  to  avoid  the  resistance  seriously 
increasing  with  the  current.  We,  on  the  other  hand,  use  a  bit  of 
carbon,  a  bit  of  wet  rope,  or  a  pail  of  water,  and  measure  with  the 
ohmmeter  the  resistance  of  our  extemporised  resistanoe  ooil  at  the 
moment  of  making  any  experiment. 

10.  Cylinder' ipring  EUetrometer, 

For  measuring  differences  of  potential  higher  than  500  volts,  the 
voltmeters  already  described  are  unsuitable,  and  recourse  must  be 
had  to  a  portable  modification  of  some  form  of  Thomson's  electro- 
meter. We  have  devised  two  or  three  forms,  one  of  which  is  seen  on 
the  table. 

Two  vertical  pieces  of  metal,  forming  part  of  a  cvlindrical  surface, 
are  attached  to  a  vertical  arbor  resting  in  jewelled  bearings,  and 
form  the  needle  of  the  electrometer.  This  arbor  is  fixed  to  one  end 
of  an  extremely  fine  spiral  spring,  the  other  end  of  which  is  fastened 
to  the  dial  plate,  which  is  itself  electrically  connected  with  one  of  the 
terminals,  a.  This  spring  serves  two  purposes — the  one  to  give  the 
needle  directive  force,  the  other  for  keepmg  up  electric  connection 
with  the  needle  whidi  turns  inside  four  concentric  vertical  pieces  of 
brass,  which  together  nearly  form  a  complete  cylinder  of  a  radius 
slightly  larger  than  that  of  the  needle,  and  which  replaces  the  quad- 
rant  in  the  ordinary  electrometer.  These  are  electrically  connected 
alternately  in  pairs,  as  shown  in  the  small  figure ;  and  one  pair  is 
also  connected  with  the  needle  through  the  very  fine  cylindrical 
spring,  symbolically  represented  as  a  spiral  line  in  the  small  figure. 
If,  now,  A  and  b  be  maintained  at  a  difference  of  potential,  B,  a 
deflection,  d,  will  be  produced,  which  it  may  easily  be  shown  is  pro- 
portional to  the  square  of  e.  One  great  advantage  of  this  well- 
xnown  method  of  connecting  up  the  needle  and  quadrants  of  a 
Thomson*  s  electrometer  is,  that  although  it  does  not  produce  as 
delicate  an  instrument  as  can  be  obtained  by  giving  to  the  needle  an 
independent  charge,  it  enables  the  instrument  to  be  used  for  measur- 
ing a  rapidly-reversing   electromotive    force  equally  well  as   for 


measuring  a  non-reversing  electromotive  force ;  whereas  a  fine  wire 
galvanometer  or  dynamometer  cannot  be  satisfactorily  used  for 
measuring  even  a  small  rapidly-reversing  electromotive  foroe,  on 
account  of  the  retardation  arising  from  self-induction. 

The  advantage  of  the  special  modification  above  described  of  the 
quadrant  electrometer  is  that  it  is  portable;  and  from  the  needle 
having  but  a  small  moment  of  inertia,  while  at  the  same  time  it  is 
everywhere  very  near  the  fixed  attracting  surfaces,  the  instrument 
mav  be  made  partiy  dead-beat,  and  at  the  same  time  sufficientiy 
delicate  to  measure  the  large  electromotive  forces  for  which  it  has 
been  designed. 

If  it  is  desired  to  measure  the  horse-power  electrically  expended  in 
any  portion,  p  q,  of  a  circuit  conveying  an  alternate  current,  a 
measurement  of  the  strength  of  the  current  may  be  made  with  a 
suitable  ammeter,  and  a  simultaneous  measurement  of  the  difference 
of  potenti^  between  p  and  q  with  an  electrometer.  The  following 
arrangement  of  the  electrometer,  however,  enables  the  mean  product 
of  the  alternate  current  and  alternate  difference  of  potentials  be- 
tween p  and  Q  to  be  measured  with  the  one  instrument : — 

Let  it  be  desired  to  measure  the  energy  electrically  expended  in  a 
portion  of  the  main  circuit  between  two  points,  a  and  b,  whose 
potentials  are  p  and  q  respectively.  Connect  these  two  points  to  the 
opposite  fixed  cylinders  m  the  previous  electrometer.  Place  in  the 
main  circuit,  on  either  side  of  the  portion,  a  b  (say,  on  the  a  side),  a 
resistance,  b,  having  no  self-induction,  and  let  its  farther  end,  o,  of 
which  the  potential  is  8,  be  connected  with  the  movable  cylinder  of 
the  electrometer ;    then  the  deflection,  d,  measures  the  mean  value 

of  (p  —  q)  (  s  —  Zzt-S  Y    Kow  connect  the  needle  with  a,  instead  of 

with  c  ;  then  the  deflection,  d,  measures  the  mean  value  of  (p  —  q)'* 
Hence  d  —  d'  measures  the  mean  value  of  (p  —  q)  (b  —  p^,  which  is 
obviously  b  times  the  mean  value  of  the  energy  expended  on  the 
portion  of  the  circuit,  a  b. 
A  variation  may  be  made  in  the  second  test,  and  which  consists  in 
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connecting  the  needle  with  a  point,  d,  in  the  resifltanoe  coil,  such 
that  the  resistance  between  d  and  a  is  ^ ;  in  that  case  d"  will  measure 

the  mean  value  of  (p  —  q)  f^—TJL^  L±_?Y  in  which  case  n  —  d" 

the  mean  yalue  of  (^      ^'  >^      ^j,  or  ?  times  the  mean 
•  value  of  the  energy  expended. 

12.  DUpersion  Fhotometer, 

With  this  photometer  measurements  may  be  made  in  quite  a  small 
room  of  the  illuminating  power  of  the  ravs  coming  at  any  angle  from 
even  a  powerful  electric  Ught.  With  the  ordinary  forms  of  photo- 
meter, the  screen  illuminated  by  the  electric  lamp  must  be  placed  so 
far  away  from  the  lamp  that  its  brightness  is  the  same  as  that  of 
another  screen,  or  of  the  other  side  of  the  same  screen,  illuminated  by 
the  standard  candle.  With  the  xwwerful  eleohic  lamps  of  tlie 
present  day,  a  distance  of  60  or  100  ft.  is  necessaiy,  in  order  that  a 
measurement  may  be  made  of  the  illuminating  power  by  means  of  an 
ordinary  photometer,  and,  in  addition,  it  is  very  difficult  to  examine 
the  light  unless  it  comes  from  the  lamp  in  a  horizontal  direction. 

The  principle  of  our  dispersicm  photometer  consists  in  the  use  of  a 
concave  lens  to  weaken  the  strength  of  the  light  (instead  of  placing  the 
lamp  far  away  from  the  screen),  combined  with  the  employment  of  a 
mirror  taming  round  a  horizontal  axis,  which  makes  an  angle  of  4ft* 
with  its  reflecting  surface,  in  consequence  of  which  rays  coming  at 
any  angle  from  the  lamp  can  be  measured  without  the  introduction  of 
an  error  arising  from  the  varying  absorption  at  different  angles  of 
reflection ;  while  at  the  same  time  a  pointer  attached  to  the  mirror 
reads  off  on  a  graduated  scale,  o,  attached  to  the  instrument,  the 
anjrie  made  with  the  horizontal  by  the  beam  of  light  \mder  examination. 

The  instrument  seen  in  the  figures  consists  of  a  portable  tripod  stand, 
B,  on  which  is  screwed  a  small  table,  which  is  then  carefully  levelled. 


DiBPEBSiON  Photometer. 

The  photometer  is  next  placed  on  this  table,  and  the  pin  at  f, 
directly  under  the  centre  of  the  mirror,  is  passed  through  the  base  of 
the  photometer  into  the  hole  in  tiie  table.  The  photometer,  by 
turning  round  this  pin,  con,  without  producing  any  change  in  the 
distance  of  the  centre  of  the  mirror  from  the  lamp,  and  therefore 
without  changing  the  distance  from  the  screen  to  the  lamp,  receive 
the  small  horizontal  motion  necessary  for  the  adjustment  for  a  new 


of  tlin  rays  poming-  from  th(>  ekvti  ie  lijfht.    Tin*  lUvided 
0,    i^  cUiiiV|K^<l   with   tKc  index   at  0",   thtj  eloetrie  lump  is 
<W  raifietl  till  the  illtxmliiAtcil  ili^  fortru^d  on  tUo  f^c'rcen  of 
reflect^??!  Vighi,  jiMftinjC  afterworilfl  through 
"  ?  of  the   paper  screen.     A   littlo  nliding 
ita  cputre,  «eeii  in  the  figure ^  cnnbles  a 
!  miidc  ;  but  in  practice  wi>  find  tJiat  we 
It  the  use  of  the  sb  uti  or .     T  im  in  «< trument 
h^  diMtanRc  from  tlivs  eke  trie  Inuip  to  the 


The  candle  in  the  holder,  n,  sliding  on  the  graduated  rod,  j,  htLvmg 
now  been  lighted,  there  will  be  seen  cast  on  the  screen  of  blotting 
paper,  b,  two  shadows,  side  by  side  of  the  black  rod,  a,  placed 
in  front  of  it,  one  being  cast  by  the  standard  candle,  the  other  by  tl» 
beam  from  the  electric  light  after  reflection  at  the  plane  ailyered 
mirror,  h,  and  dispersed  in  passing  through  the  concave  lens  in  tbe 
sliding  wooden  frame,  c.  The  lens  is  now  moved  backwards  and  for- 
wards until  the  intensities  of  these  two  shadows  are  equal  when  seen 
through  the  sheet  of  red  glass  supplied  with  the  instrument,  and 
again  adjusted  untU  the  ^ladows  are  of  the  same  intensity  when 
seen  through  the  sheet  of  green  glass,  d,  the  axial  distance  of  the 
lens  from  the  screen,  as  shown  by  the  pointer  attached  to  the  lens 
frame  on  the  fixed  graduated  scale,  as  well  as  r,  the  distance  of 
the  candle,  also  shown  by  position  of  its  pointer  on  its  graduated 
scale,  are  now  noted ;  whence  if  /  is  the  focal  length  of  the  lens,  and 
if  D  is  the  distance  of  the  lamp  from  the  paper  screen  (that  ia, 
the  distance  of  the  lamp  from  the  mirror,  plus  the  fixed  distance  of 
the  mirror  from  the  screen),  and  if  l  is  the  strength  of  the  examined 
source  of  light  in  standard  candles. 


n  —  d  ( 
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We  prefer  to  emplov  the  formula ;  but  as  all  the  common  insfarn- 
mentis  which  have  hitherto  been  manufactured  have  lenses  whose 
focal  length  is  four  inches,  we  have  prepared  a  table,  a  copy  of  which  is 
sent  out  along  with  each  instrument,  in  which  the  value  of  l  is  given 
for  various  vsdues  of  n,  d,  and  e.  Using  this  table,  it  is  necessary  to 
have  the  lamp  at  either  60,  120,  or  300  inches  from  the  screen ;  the 
candle  is  either  at  10,  14*14,  or  20  inches  from  the  screen;  and 
the  table  is  made  out  for  every  half-inch  of  the  lens-scale.  But 
inasmuch  as  we  find  that  the  improved  arrangement  of  the  mirror 
already  referred  to  constitutes  perhaps  the  most  useful  part  of  (^ 
instrument,  and  as  the  use  of  thu  improvement  involTes  many 
alterations  of  d,  Kr.  Sennett,  of  the  Kirby  Street  Engmeering 
Works,  Hatton  Garden,  the  manufacturer,  proposes  in  future  not  to 
furnish  any  table  of  the  values  of  L  unless  specially  asked  for. 

In  these  instruments  we  find  that  from  30  to  34  per  cent  of  the 
incident  light  at  45^  is  absorbed,  whether  this  light  is  of  mhy-ied  or 
signal-green  colour,  and  practically  none  by  the  lens ;  so  that  we 
have  the  easy  rough  practical  rule  for  aU  cases — add  one-half  to  the 
measured  intensity  of  Ught  refiected.  For  more  accurate  workiog- 
the  exact  absorption  of  the  mirror  of  the  particular  instrument 
exnployed  is  used. 

The  intensity  of  the  horizontal  beam  having  been  meoBiued, 
the  electric  lamp  is  now  raised  or  lowered  and  fixed  in  any  position ; 
a  few  seconds  sufiice  to  turn  the  mirror  so  that  it  sends  its  centre  ray 
exactly  through  the  centre  of  the  lens.  The  distance  from  screen  to 
mirror  in  this  instrument  being  22  inches,  if  d  is  the  distance  from 
centre  of  mirror  to  vertical  from  lamp,  and  if  ^  is  the  angle  of  elen- 
tion,  then 

D  =  22  -|-  fi  sec.  $, 

Using  this  value  of  d  in  the  formula  above,  and  adding  one-half  to 
the  strength  of  the  light  to  make  up  for  absorption,  or  maldng  the 
more  accurate  correction  for  the  special  instrument  employed,  the 
true  intensity  of  the  light  in  Btanda]ni  candles  can  be  ascertained.  In 
practice,  if  an  electric  light  is  moderately  steady,  ten  measoremento 
may  be  made,  with  some  confidence  in  their  accuracy,  in  two 
minutes ;  and  the  light  may  be  measured  in  ten  different  positiaiu, 
from  an  angle  of  depression  of  60®  to  an  angle  of  elevation  of  60', 
100  observations  being  taken  in  less  than  half  an  hour. 

We  may  mention  one  very  important  result  we  have  been  led  to  by 
the  systematic  employment  of  a  photometer  which  can  be  used  doie 
to  the  electric  light,  and  that  is  the  large  amount  of  absoiption  that 
occurs  on  certain  day^  when  the  rays  from  strong  electric  lights,  and 
especially  the  groen  rays,  pass  through  the  air,  which  appears  to  the 
eye  perfectlv  dear.  At  first  we  were  inclined  to  think  the  higfaff 
results  for  the  candle-power  of  a  lamp  obtained  with  our  dispenrion 
photometer  than  those  obtained  with  an  ordinary  distance  photo- 
meter were  due  to  some  error  in  our  photometer  itself ;  but  we  have 
fcince  ascertained  that  this  is  due  to  the  absorption  of  the  air,  became 
we  find  that,  if  simultaneous  measurements  are  made  with  ordinuy 
Rumford*s  photometers,  each  without  lens  or  mirror,  placed  at  dif- 
ferent distances  from  the  lamp  in  the  same  azimuth  and  in  the  aj» 
horizontal  plane,  the  nearer  one  gives,  as  a  rule,  the  highest  readings, 
and  the  difference  is  the  greater  the  stronger  the  light,  and  is  greater 
if  the  light  be  examined  at  each  photometer  with  greeo  i^ui- 
The  importance  of  such  experiments  in  coimeotion  witA  the  peoe- 
trating  power  of  the  electric  light  must  be  obvious. 

13.  EteetriC'liffht  Calculator. 

Having  had  occasion  to  make  a  large  number  of  calculations  of 
the  illuminating  power  of  various  electric  lamps,  the  horee-po*^ 
electrically  ffiven  to  them,  and  the  **  efficiency  **  or  number  a 
candles  per  horse-power  produced,  we  have  devised  and  had  eon- 
stnictcd  a  simple  piece  of  apparatus  by  means  of  which  all  w 
necessary  calculations  can  at  once  be  made,  and  which,  after  being 
used  to  work  out  the  results  obtained  from  any  one  experiment,  p[^ 
serves,  until  it  is  again  used,  a  record  of  all  the  numbers  empbyw 
in  the  previous  calculations — an  arrangement  which  serrw  u  » 
valuable  check  in  preventing  clerical  errors.  The  apparatus  oonssts 
of  four  concentric  discs  grrawiiiated  logarithmically,  after  the  msnn«r 
of  the  slide  rule.  The  observed  distance  of  the  electric  light  from 
the  pliotometer  screen  is  sought  for  on  scale  1 :  opposite  this  » 
brought  the  observed  distance  of  the  candle  read  off  on  scale  2,  m» 
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the  pointer  shows  at  once  the  oandle-power  of  the  lamp.  On  scale  3 
is  read  off  the  current  in  amperes  passing  through  the  lamp,  and 
opposite  this  is  brought  the  observed  difference  of  potentials  in  volts 
between  its  terminal  read  off  on  scale  4,  when  the  second  pointer 
shows  at  once  the  horse-power  electrically  given  to  the  lam^. 
Finally,  the  illuminating  power  as  shown  bj  the  first  pointer  is 
brought  opposite  the  horBe-i)ower,  as  shown  by  the  second,  when  the 
number  of  candles  per  horse-power  is  at  once  read  off. 

14.  Coutomhmetgr, 

We  have  also,  mainly  for  the  purpose  of  experimenting  on 
charging  and  discharging  Faure's  accumulators,  arranged  an  appa- 
ratus which  registers  the  total  quantity  of  electricity  that  has  passed 
through  it  in  any  previous  g^ven  time — an  apparatus,  in  fact,  which 
acts  for  electricity  as  a  gas  meter  acts  for  g^.  This  coulombmeter 
is  simply  a  small  magneto -electromotor  placed  as  a  shunt  to  the  main 
circuit,  and  acted  on  hjjluid  friction,  wluch  forms  the  essence  of  the 
apparatus,  since  such  fluid  friction  opposes  a  resisting  force  directly 
proportional  to  the  velocity,  while,  on  the  other  hand,  the  force 
causing  motion  is  proportional  to  the  current;  hence  the  current 
flowing  is  proportional  to  the  velocity,  and  the  total  quantity  of 
electricity  that  flows  in  any  time  is  proportional  to  the  total 
number  of  revolutions  made  by  the  motor  in  that  time,  which 
are  counted  by  an  ordinary  speed-counter  attached  to  the  re- 
volving spindle.  Hence  the  number  of  coulombs  of  electricity  that 
have  passed  may  be  measured,  by  taking  two  readings  of  the  counter, 
as  easily  as  can  the  number  of  cubic  feet  of  gas  consumed  by  taking 
two  readings  of  the  gas  meter. 

This  coulombmeter  we  have  used  for  some  time ;  but  we  have 
found  this  week  that  an  instrument  somewhat  of  this  nature  was 
patented  some  time  back  by  Mr.  Edison,  although  we  are  not  aware 
that  he  has  ever  used  it,  or  whether  he  realises  the  absolute  necessity 
of  the  existence  of  a  fluid  friction.  To  him,  however,  we  must  yield 
up  the  priority  of  invention  for  this  form  of  coulombmeter. 

We  have  a  strong  current  available,  and  we  will  now  proceed  to 
test  experimentally  all  these  various  instruments  which  you  see  in 
the  room  before  you,  and  which  have  been  designed  and  constructed 
in  each  case  to  supply  an  actual  need,  which  our  experiments  led  us 
to  see  existed,  for  exact,  portable,  and  moderately  cheap  measuring 
instruments  for  use  in  electric  lighting  and  electric  transmission  of 
power. 


aROVES'S  DISCHARGE  KEY. 


The  dischai*ge  keys  in  general  use  perform  three  operations 
— charge,  insulate,  and  discharge.  Mr.  Robert  iSabine, 
however,  to  suit  his  own  testing  arrangement,  introduced  an 


with  glass  cover,  D,  having  a  hole  through  which  passes  the 
cable  terminal,  c ;  there  is  a  space  between  the  glass  cover  and 
the  terminal  which  is  closed  when  not  in  use  with  an  ebonite 
disc  or  washer  which  slides  upon  the  terminal.  This  said 
terminal  passes  through  a  hole  in  the  base  and  is  prolon^d 
under  the  ebonite  A&  to  the  frame,  thus  giving  six  incnes 
of  insulation,  and  it  is  protected  from  light  and  air.    On 


Fio.  2. 

each  side  of  the  upper  end  of  the  cable  terminal  is  fixed  a 
V-shaped  contact  stud,  into  which  the  end  of  a  crank  lever 
is  pressed,  the  pressure  being  given  by  a  spiral  spring  when 
a  lever  connected  with  the  studs  is  rsosed.  The  terminaJs, 
G  and  B,  are  well  insulated,  but  they  are  not  so  important 
as  the  cable  one. 

Fig.  2  is  a  sketch  of  the  working  arrangement.  One  of 
the  crank  levers  is  left  out  to  prevent  confusion.  The 
studs  are  arranged  in  a  similar  manner  to  those  employed 
in  Wheatstone's  ABC  instruments,  consisting  of  pulleys 
and  a  chain  ;  when  one  stud  is  depressed  the  one  alreaay 


FlQ.   1. 


additional  lever  and  cam  by  which  the  three  contacts  are 
brought  into  metallic  connection,  thus  short-circuiting  the 
key.  The  design  of  such  keys  is  of  a  mixed  character, 
and,  although  made  of  high  insulating  material,  they  are  not 
provided  with  any  protection  from  light,  air,  and  dampness, 
conseauently  they  somewhat  rapidly  deteriorate  and  require 
careful  preparation  before  use. 

The  key  about  to  be  described  Avill  perform  the  four 
operations  above  mentioned,  and  is  made  with  protection 
for  the  contacts  and  insulation,  especially  the  principal 
(cable)  terminal,  and  the  design  is  of  a  general  character. 
Fig,  1  represents  the  external  appearance,    a  is  a  brass  case 


down  is  raised,  and  only  one  can  be  pressed  down  at  a  time. 
The  merits  claimed  for  this  key  are  certainty  in  its  action 
and  easiness  of  manipulation  (it  only  necessitating  the 
depression  of  one  of  tpe  studs,  s,  to  produce  the  result  re- 
quired), high  insulation,  and  the  protection  of  the  contacts. 
A  vessel  of  sulphuric  acid  can  be  placed  in  the  case  to 
absorb  any  moisture  that  may  have  got  in. 

The  maker  of  this  key  is  Mr.  Groves,  of  89,  Bolsover 
Street,  W.,  and  he  is  doubtless  well  known  to  most  of  our 
readers  as  having  formerly  been  the  assistant  of  the  late  Sir 
Charles  Wheatstone,  for  whom  he  carried  out  many  of  his 
most  important  experiments. 
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SIMMONS'S  PORTABLE  TESTING  BOX. 


We  have  recently  had  an  opportunity  of  examining  and 
using  one  of  these  very  useful  and  compact  testing  boxes  for 
measuring  resistances.  That  with  which  we  nave  been 
operating  is  aiTanged  to  measure  from  0*01  to  20  ohms, 
llic  resistances  are  made  up  as  follows  :  '01,  '02,  '02,  '05, 
•1,  •!,  '2,  '5,  If  1,  2,  b  and  10  ohms.  There  is  also  an 
'infinity"  plug,  so  that  the  adjustable  resistance  may 
be  broken. 

The  "Wheatstone  bridge"  method  is  not  employed  in 
this  apparatus,  and  we  need,  therefore,  scarcely  inform  our 
readers  that  the  galvanometer  is  wound  differentially.  We 
believe  that  each  side  has  a  resistance  of  about  15  ohms. 
The  battery  consists  of  four  small  Leclanch^  elements  of  the 
medical  type,  connected  up  for  quantity,  and  virtually 
forming  one  large  cell.  This  is  fixed  in  the  interior  of  the 
box,  and  the  various  connecting  wires  are  permanent  and 
hidden  Irom  view.  The  wire  or  coil  whose  resistance 
is  unknown  is  attached  to  the  two  binding  screws^  and 
the  adjustable  resistance  unplugged,  until  no  movement  of 
the  galvanometer  needle  is  observed.     A  contact  key  is 


THE    BRITISH    ASSOCIATION. 

[^specially  reported  for  the  Electbical  Review.] 

THE  ELECTRO-MAGNETIC  PRACTICAL  SYSTEM 
OF  UNITS. 


[Paper  read  by  Dr.  C.  W.  Siekens,  before  Section  A,  Tuesdaj,  29ih 
August,  1882.] 


Since  referring  to  the  subject  of  electrical  unite  in  my  presidential 
address,  I  have  been  requested  by  several  members  of  this  section  to 
bring  tbe  matter  again  before  you,  to  afford  an  opportunity  for  its 
fuller  discussion.  I  have  great  pleasure  in  acceding  to  the  request, 
as  I  am  most  anxious  to  near  the  views  of  the  members  of  thi!> 
section  on  the  several  units  which  I  ventured  to  add  to  the  list 
decided  on  at  the  Paris  Electrical  Congress. 

At  this  Congress,  which  was  attended  officially  by  the  leadmg 
physicists  of  all  civilised  countries,  the  attempt  was  suooessfally 
made  to  bring  about  a  union  between  the  statical  system  of  measure- 
ment that  hf^  been  followed  in  Oermany  and  some  other  ooontri^ 
and  the  mag^netic  or  dynamical  system  developed  by  the  Britidi 
Association,  also  between  the  geometrical  measure  of  resistance,  the 
(Werner)  Siemens  unit,  that  had  been  generally  adopted  abroad,  and 
the  British  Association  unit  intended  as  a  multiple  of  Weber's 
absolute  unit,  though  not  entirely  fulfilling  that  condition.  The 
Congress,  while  adopting  the  absolute  system  of  the  British  AsMxna- 


arranged  on  the  box  for  the  purpose  of  putting  the  battery 
in  circuit.  The  sensitivenefis  of  this  instrument  is  sucn 
that  resistances  can  be  easily  measured  to  two  places  of 
decimals  ;  and  if  greater  accuracy  be  desired,  it  can  be 
obtained,  as  is  sometimes  done  with  the  "Wheatstone 
bridge "  arrangement,  by  proportional  deflections.  For  all 
practical  purposes  the  second  decimal  place  suffices,  except 
in  such  an  extreme  case  as  measuring,  for  instance,  the 
armature  resistance  of  a  large  Edison  dynamo-electric 
machine.  Mr.  Simmons,  however,  makes  up  the  various 
resistances  contained  in  his  boxes  for  any  particular  require- 
ments. 

Mr.  Simmons  for  several  years  took  a  prominent  position 
in  tlic  business  of  Itleasm.  Klliobt  Brothers,  and  this  &ct 
alonij  IS  sufficient  to  guurnntee  excellence  and  accuracy 
of  workmanahip^  together  with  an  electrical  knowledge  of 
no  common  order.  We  should  imagine  that  such  an 
U|>paratus  would  be  of  great  service  to  electric  light 
engineers,  espcially  to  those  members  of  the  profession 
who  are  continually  travclJing  about,  installing  the  electric 
Hglit  in  varioufi  towns.  Tlie  veriest  tyro  can  manipulate 
this  instrument  after  itn  operation  has  once  been  explained, 
ftiT  electrical  knowledge  is  nut  necessarily  reouisite.  We 
vnu  cordially  recommend  this  testing  box,  ana  we  do  not 
^ubt  but  1^  Mr.  Simmons  will  find  his  compact  combina- 
Uim  wr 

\  ibowa  all  that  is  necessary  in  order 
construction  of  the  apparatus,  and  it 
mTelling  cas*^',  11  by  8  by  5  J  inches. 


tion,  referred  the  final  determination  of  the  unit  measure  of  refLst- 
anoe  to  an  International  Committee,  to  he  appointed  hy  the  repre- 
sentatives of  the  several  (Governments ;  they  decided  to  retain  the 
mercury  standard  for  reproduction  and  comparison,  by  which  meaoft 
the  advantages  of  both  systems  are  happily  combined,  and  mpdi 
valuable  labour  is  utilised ;  only,  instead  of  expressing  electiu^ 
quantities  directly  in  absolute  measure,  the  Congress  hu  embodied 
a  consistent  system,  based  on  the  ohm,  in  which  the  units  are  of  a 
value  convenient  for  practical  measurements.  In  this,  which  ire 
must  hereinafter  know  as  the  *' practical  system,"  as  distinffoiahed 
from  the  '*  absolute  system,**  the  units  are  named  after  leading 
physicists,  the  Ohm,  Ampere,  Volt,  Coulomb,  and  Farad. 

I  would  venture  to  suggest  that  two  further  units  might,  with 
advantage,  be  added  to  the  ^stem  decided  on  by  the  Intenstknal 
Congress  at  Paris.  The  first  of  these  is  the  unit  of  magnetic  muntity 
or  pole.  It  is  of  much  importance,  and  few  wiU  regard  ottervwe 
than  with  satisfaction  the  suggestion  of  Clausios  that  the  unit  shoi^ 
be  caUed  a  **  Weber,"  ^us  retaining  a  name  most  closely  connected 
with  electrical  measurements,  and  only  omitted  b^  the  CongnM  m 
order  to  avoid  the  risk  of  confusion  in  the  magmtnde  of  the  vut 
current  with  which  his  name  had  been  formeiiy  associated. 

As  Clausius  has  shown,  the  unit  of  pole  in  absolute  measure  vm 
be  multiplied  by  the  factor  10«,  in  order  to  make  the  Weber  cob- 
sistent  with  the  practical  system.  With  greater  diffidence  I  woiiW 
submit  two  other  units,  which,  I  think,  would  be  of  oonadei«bK 
service  in  practical  work.  Firstly,  the  unit  connecting  heat  "••■"1^ 
ments  with  the  electrical  system.  Hitherto  the  unit  of  heat  has  mo 
taken  variously  as  the  heat  required  to  raise  a  pound  of  water  at  t« 
freezing  point  through  1*^  F.  or  C,  or,  again,  the  heat  neoeeoiT » 
raise  a  kilogramme  of  water  1<»  C.  The  inconvenience  of  >'J^*JJ'| 
so  entirely  arbitrary  is  sufficiently  apparent  to  justify  *^"*^~25 
of  one  based  on  the  electro-magnetic  system,  i.e.,  heat  ^^^^rr 
in  a  second  br  the  current  of  an  Ampte  flowing  throofffa  me  «•*" 
ance  of  one  Ohm.  In  absolute  measure  its  value  is  lO'C.G.S*  xa^ 
and  assuming  Joule's  equivalent  as  42,000,000,  it  is  the  heat  aeecf- 
sary  to  raise  "238  grammes  of  water  1®  C.,  or  approximately  M00w« 
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of  the  arbitrary  unit  of  1  lb.  of  water  raised  1°  C.    Such  a  heat  unit 
might  with  great  propriety  be  called  the  Joule. 

The  last  unit  I  should  suggest  adding  to  the  list  is  that  of  power. 
The  power  conveyed  by  a  current  of  an  Ampere  through  the  differ- 
ence of  potential  of  a  Volt  is  the  unit  consistent  with  the  practical 
system.  It  might  be  appropriately  called  a  Watt,  in  honour  of  that 
master  mind  in  mechanical  science,  James  Watt.  He  it  was  who 
first  had  a  dear  physical  conception  of  power,  and  gave  a  rational 
method  of  measuring  it.  A  Watt  then  expresses  the  rate  of  an 
Amp^  multiplied  by  a  volt,  whilst  a  horse-power  is  746  Watts,  and  a 
cheval  de  vapeur  735.  Accepting  the  Joule,  the  Watt  can  be  briefly 
defined  as  a  Joide  per  second. 

The  definition  of  the  Joule  which  I  have  given  leads,  no  doubt,  to 
a  somewhat  small— periiaps  inconveniently  small — ^value  to  hc^t 
measurements ;  but  the  advantages  of  consistency  with  the  other  units 
appear  to  me  to  outweigh  any  inconvenience  there  may  be  in  this 
respect.  The  complete  system  of  electro-magnetic  units  would  then 
be:— 

Weber,  unit  of  magnetic  quantity  =s 


(2 
(3 

i 


Ohm 

Volt  „ 

Ampere  ,, 

Coulomb  „ 

Joule  „ 

Watt  „ 
Farad 


resistance 
electromotive  force  == 
,,  current  = 

„  quantitv  = 

„     heat  or  work  ss 
„  power  = 

capacity  = 


10  C.G.S.  Units. 

109 

}i 

10« 

It 

io.» 

M 

10.1 

>f 

10' 

t> 

107 

t1 

10-» 

it 

At  the  Paris  Congress  Sir  W.  Thomson  suggested  that  the  umt  of 
magnetic  field  would  be  a  useful  addition,  and  pointed  out  that  it 
would  be  proper  to  attach  to  it  the  name  of  Gauss,  who  first 
theoretically  and  practically  reduced  observations  of  terrestrial  mag- 
netism to  absolute  measure.  It  is  a  point  for  discussion  as  to  what 
would  be  the  definition  of  the  Gauss,  to  keep  it  consistent  with  the  other 
units.  Defining  it  in  the  way  perhaps  most  obvious,  as  the  streng^th 
of  field  produced  by  a  Weber  at  the  distance  of  one  centimetre,  its 
▼alue  wonld  be  10"  C.G.S.  units,  but  this  is  certainly  inconveniently 
large,  oonoequently  I  have  considered  it  advisable  to  omit  it  from  the 
list,  and  leave  it  in  the  form  originally  proposed  by  Sir  W.  Thomson, 
as  the  absolute  unit  of  magnetic  field. 

{To  be  oofUinued.) 

NOTES  ON  ATMOSPHERIC  ELECTRICITY. 


[Paper  read  by  C.  Michib  Sioth,  B.Sc,  F.R.S.E.,  Professor  of  Phy- 
sical Science  in  the  Madras  Christian  College,  at  the  Meeting  of 
Section  A,  on  Wednesday,  August  30th,  1882.] 


BsFOBB  leaving  for  India  in  the  end  of  1876,  it  occurred  to  me  that 
as  almost  nothing  seemed  to  be  known  about  atmospheric  electricity 
in  the  tropics,  it  would  be  well  if  I  could  take  with  me  the  apparatus 
necessary  for  makmg  observations  on  it.  I  accordingly  oommuni- 
cated  with  Sir  W.  Thomson,  who  kindly  obtained  for  me  a  g^^ant  from 
the  British  Association  for  a  portable  electrometer.  This  instrument 
I  took  with  me,  and  the  following  are  the  results  of  the  observations 
made  with  it.  During  the  voyage  a  number  of  observations  were 
made,  but  of  those  omy  two  sets  were  of  any  special  interest.  The 
first  of  these  was  made  in  the  Suez  Canal,  on  December  22nd.  At 
8  a.m.,  at  noon,  and  again  at  8  p.m.,  the  readings  showed  a  negative 
electrification,  of  from  three  to  eight  divisions  of  the  scale,  the  weather 
being  entered  as  **  fine  and  bright,"  and  the  wind  as  *'  S.,  very  light," 
"  E.  by  S.,  light  breeze,"  "  E.S.E.,  light,"  respectively ;  while  read- 
ings taJcen  at  1.30  p.m.  and  7.30  p.m.,  gave  a  positive  electrification  of 
eight  divisions  on  each  occasion.  This  has  considerable  interest  in 
connection  with  some  observations  made  at  Madras.  The  other  set 
was  made  in  the  Bed  Sea  during  a  rather  violent  squall.  In  this  case 
the  readings  varied  very  rapidly  from  strong  -f-  to  strong — ,  readings 
Ik  hours  before  having  been  ^  IS  divisions.  The  variations  took 
place  BO  rapidly  that  no  quantitative  observations  could  be  made,  and 
in  a  few  mmutes,  when  the  squall  had  passed  over,  the  readingfs  were 
found  to  be  much  as  before  -|-  17  divisions.  In  Madras,  a  series  of 
observations  were  made,  extending  from  17th  January  to  4th  March, 
1877.  These  were  made  at  8.30  a.m.  and  6  p.m.,  and  showed  a  won- 
derfully steady  state  of  electrification,  varying  from  a  maximum  of 
4-  63  to  -f-  19,  with  an  average  of  -|-  33.  The  morning  and  evening 
readings  usually^Bgreed  very  closely.  In  every  case  the  electrifica- 
tion was  positive,  and  the  weather  very  fine  without  any  rain. 
During  this  time  the  electrometer  had  to  be  recharged  every  two  or 
three  days,  an  oi>eration  which,  though  very  simple  in  this  climate, 
is  by  no  means  so  simple  in  a  climate  so  moist  as  that  of  Madras. 
After  a  time  I  found  it  impossible  to  continue  the  observations  at  all, 
and  sent  the  instrument  home  to  see  if  it  could  be  in  any  way 
modified  so  as  to  suit  the  dimate.  On  its  return,  after  a  long  delay,  I 
found  it  leaked  as  badly  as  before,  and  so  rendered  observations 
almost  impossible.  The  reason  is  doubtless  to  be  found  in  the 
circumstance  that  the  air  of  Madras  is  not  only  moist,  but  is  also  very 
full  of  small  particles  of  salt,  which  are  constantly  being  carried 
from  the  surf  by  the  sea  breeze.  The  glass  of  the  jar  soon  gets 
coated  with  these  particles,  and  no  amount  of  simple  drying 
will  make  the  insulation  good.  That  the  faidt  did  not  lie  in  the 
far  itself  I  have  tested  since  my  return  to  this  country,  for  I  find  that 
here  the  lealmge  is  less  than  1*5  per  cent,  per  diem,  while  in  Madras 
it  was  often  over  30  per  cent,  ner  diem. 

On  account  of  these  difficulties  I  was  unable  to  make  any  long 
eeiiea  of  observations,  but  in  July  of  1881,  I  made  a  few  that  were 
specially  interesting  as  bdnff  the  only  ones  in  which  I  have  observed 
negative  electrification  in  Madras,  except  during  the  thunderstorms. 
The  observations  were  as  follows : — 

July.     p.m.  Reading. 

6  1  Strong  land  wind.        Temp.  94*'  F.      —74 
5          II  11  »»  —16 

7  M  „  ,.  0 
,.        2-20                     „                                „                 -15 


In  each  case  local  showers  within  three  or  four  hours.  These 
observations  are,  of  course,  too  few  to  form  any  theory  upon, 
but  those  acquainted  with  the  peculiar  sensations  produced  by  the 
land  wind  in  Madras,  will  feel  that  the  point  is  woxth  investigation, 
and  I  hope  on  my  return  to  Madras  to  be  able  to  take  with  me 
improved  apparatus  with  which  to  continue  the  observations. 


ON    SECONDARY    BATTERIES,   WITH    SPECIAL 
REFERENCE  TO  LOCAL  ACTION. 


[Paper  read  by  Dr.  Gladstone,  F.R.S.,  before  Section  A, 
Friday,  August  25th.] 


Thb  high  hopes  that  were  originallv  entertained  of  the  Plants 
battery  and  its  various  modifications  have  scarcely  been  realised  as 
yet,  and  one  main  cause  of  this  is  to  the  extent  to  which  their 
efficiency  is  apt  to  be  reduced  by  local  action.  The  positive 
element  is  alwajrs  metallic  lead,  the  negative  element  peroxide 
of  lead,  and  the  binary  liquid  dilute  sulphuric  acid.  Now  the 
peroxide  of  lead,  which  constitutes  the  negative  plate,  is  itself 
supported  by  a  sheet  of  lead,  and  both  are  immersed  in  add. 
Voltaic  action  necessarily  takes  place,  therefore,  between  the 
elements  of  which  this  plate  is  composed ;  the  l^Eid  is  converted  into 
sulphate  of  lead,  while  the  peroxide  is  reduced  to  protoxide,  which 
immediately  combines  with  some  of  the  excess  of  acid  to  form  sul- 
phate of  lead  and  water.  As  however  this  insoluble  salt  is  produced 
on  the  surface  of  the  metallic  sheet,  and  of  the  peroxide  crystahi,  a 
barrier  to  further  action  is  speedily  formed  ;  but,  as  the  amount  of 
force  which  can  be  obtained  from  one  of  these  cells  depends  upon  the 
amount  of  peroxide  that  is  capable  of  being  reduced,  uie  value  of  the 
cell  is  pro  tanto  diminished.  This  local  action  may  have  taken  place 
to  a  great  extent  without  its  beings  recognised.  On  joining  the  nega* 
tive  and  positive  plates  the  current  that  instantly  ensues  is  of  almost 
the  full  strength,  and  the  electromotive  force  is  still  2'0  volts,  or  there- 
abouts. It  is  only  when  the  cell  has  been  allowed  nearly  to  exhaust 
itself  that  the  loss  of  power  through  the  destruction  of  the  peroxide 
makes  itself  evident  by  the  smaller  amount  of  work  done. 

This  local  action  is  not  stopped,  though  it  is  probably  diminished^ 
by  the  discharge  taking  place  between  the  negative  plate  and  the 
positive  one.  It  takes  place  also  during  the  formation  of  the  cell,  as 
IS  evidenced  by  an  absorption  of  oxygen  greater  than  would  be 
required  merely  for  the  oxidation  of  the  minium  used  in  Faure's  pro. 
cess,  and  bv  the  continuous  absorption  of  a  small  quantity  of  oxygen 
for  days  after  the  main  action  is  complete. 

This  defect  of  the  existing  secondary  batteries  is  probably  to  be 
overcome  by  some  modification  of  the  elements  employed  in  their 
construction. 

(To  be  continued.) 


ON  SOME  APPARATUS  FOR  USE  IN  CONNECTION 
WITH  ELECTRIC  LIGHT  MEASUREMENT. 


[Paper  by  Robert  Sabine,  C.E.    Head  before  Section  G,  Aug.  29th.] 


Hating  occasionally  to  make  measurements  requiring  some  degree  of 
exactness  of  the  electrical  and  photometric  values  of  electric  light 
systems,  in  reference  to  the  power  expended  in  maintaining  them,  I 
had  for  some  time  difficultv  in  finding  apparatus  specially  adapted 
for  this  work,  the  electrical  iDstruments  which  were  suitable  for  con- 
tinuous current  systems  being,  as  a  rule,  unsuitable  for  alternate 
currents.  I  was  therefore  induced  to  design  some  apparatus  for  my 
own  use,  which  I  have  found  convenient  and  sufficiently  exact  for 
practical  purposes. 

I.  TnE  Photometeb. 

The  absorption  of  light  when  passing  through  translucent  media 
has  hitherto  been  almost  entirely  unemployed  for  photometric  pur- 
poses. Lampadlus,  it  is  true,  suggested  the  reduction  of  any  ordi- 
nary light  to  its  vanishing  point  by  means  of  thin  sheets  of  horn, 
assuming  that  this  vanishing- point  might  bo  taken  as  a  fixed  unit  of 
intensity — a  method  which  De  Limency  and  Secretan  proposed  t^ 
modify  by  employing  sheets  of  paper  instead  of  horn — and  Count 
Xavier  de  Maistre  and  Quetelet  suggested  the  employment  of  wedges 
of  blue  glass  for  purposes  of  stellar  photometry.  But  in  neither 
instance  was  anyttiing  approaching  to  a  practical  photometer  produced. 

The  photometer  which  I  am  about  to  describe  is  based  upon  the 
partial  equalisation  of  any  two  lights  under  comparison,  by  inter- 
posing in  the  path  of  the  rays  of  each  light  a  sufficient  thickness  of 
absorbing  material,  the  final  adjustment  being  made  bv  a  slight 
alteration  of  the  relative  distances  of  the  lights  from  the  photometer. 

Instead  of  comparing  the  lights  directly  with  each  other,  I  find 
that  much  better  results  are  obtained  by  comparing  them  singly  with 
a  third  light,  which  is  constant. 

This  constant  light  I  obtain  by  allowing  the  rays  from  a  small  por- 
tion of  the  bright  part  of  a  paraffine  fiame  to  pass  through  suitable 
diaphragms ;  the  advantage  of  this  method  being  that  so  long  as  the 
diaphragms  are  not  too  lar^e,  any  trifling  irregularity  in  the  paraffine 
flame,  tiirough  burning  higher  or  lower,  does  not  affect  the  small 
portion  of  the  bright  part  which  is  employed,  and  therefore  the 
utilised  light  is  practically  as  nearly  constant  as  possible.  The  form 
of  apparatus  which  I  use  is  shown  in  section  in  fig.  1,  in  which  the 
photometer  is  placed,  for  convenience  of  illustration,  vertically,  as  if 
measuring  a  light  immediately  above  it.  The  graduated  scale,  a,  a*, 
upon  which  the  photometer  travels,  turns  upon  a  centre  carried  by  a 
stand  (not  shown  in  the  drawing),  and  can  be  elevated  or  depressed 
to  any  desirod  angle.  The  photometer  consists  of  a  squar*^ 
box,  rf,  df  on  one  ade  of  which  is  a  draw-tube  and  eye-pif 
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lena,  ^  ;  and  on  the  other  side  a  tube,  /,  carrying  a  collar  by  which 
the  paraffine  lamp,  b^  by  is  supported,  and  may  be  kept  in  a  vertical 
position  at  whatever  angle  the  scale  may  be  directed.  The  chimney 
of  the  paraffine  lamp  is  of  copper,  and  opposite  to  the  bright  part  of 
the  flame,  is  provided  with  a  tube,  f,  in  which  are  a  tWn  pane  of 
glass  and  two  diaphragms,  and  at  the  back  another  tube,  c\  in  which 
a  dark  glass  is  fitted  for  observing,  from  time  to  time,  the  flame,  to 
ascertain  that  it  is  burning  in  the  proper  position. 

At  jh  is  a  thin  sheet  of  translucent  material,  part  of  its  inner  surface 
being  observed  direct  by  the  eye  at  ff. 

The  light  to  be  measured  is  placed  at  a  distance  (under  three  feet 
if  possible)  beyond  the  end,  a,  of  the  scale,  so  that  its  rajs  fall  upon 
the  face  of  a  thickness  of  translucent  material,  /?,  inserted  m  a  suitable 
guide  at  the  side  of  the  photometer,  its  inner  surface  being  observed 


Fio.  1. 


by  the  eye  at  ^,  reflected  by  the  prism,  e,  which  occupies  half  of  the 
field  of  view.  The  thickness  of  the  interposed  translucent  material, 
p,  is  adjusted  until  the  illiuninations  of  the  two  halves  of  the  field  of 
view  arc  as  nearly  equal  as  this  adjustment  allows ;  then  the  distance 
between  the  light  to  be  measured  and  the  face  of  p  is  adjusted  by 
causing  the  photometer,  which  is  mounted  on  rollers,  to  travel  on  the 
scale  until  the  two  halves  of  the  field  of  view  are  equally  illuminated. 

The  illustration  shows  the  photometer  directed  vertically  upwards ; 
but  as  the  lamp  may  be  turned  with  the  collar  which  supports  it,  the 
scale  may  be  placed  horizontally  or  inclined  at  any  desired  angln 
upwards  or  downwards.  In  order  to  lessen  the  effect  upon  the  eye  of 
slight  differences  of  colour  between  the  lights  to  be  compared,  there  are 
inserted  just  at  the  top  and  bottom  of  the  line  in  which  the  two 
halves  of  the  field  of  view  meet,  small  strips  of  highly  coloured  glass. 
The  effect  of  the  presence  of  these,  when  1  am  observing,  is  to  render 
the  eye  partly  imconscious  of  small  differences  of  tint  of  the  middle 
portions  of  the  field  of  view,  without  reducing  its  senaitivenees  for 
appreciating  tlie  balance  of  illuminating  effect. 

The  comparison  with  the  horizontal  light  of  a  standard  candle  is 
done  by  placing  the  photometer  horizontally  and  putting  the  candle 
at  the  end,  a,  of  the  scale,  reducing  at  the  same  time  the  thickness  of 
the  translucent  material,  ^,  until  a  balance  is  nearly  obtained,  and 
finally  adjusting  by  sliding  the  photometer  along  the  scale. 

The  intensity  of  the  light  which  penetrates  from  the  parafi^e  lamp 
to  the  inner  surfac-e  of  the  translucent  sheet,  pi^  and  which  is  the 
constant  of  compariHon,  we  will  call  X.  "We  may  assume  that  of  the 
light  which  falls  upon  the  surface,  p,  the  fraction  which  is  scattered 
and  reflected  bears  to  it  a  constant  relation,  r. 

Let  L  be  the  illuminating  power  of  the  measured  light  in  the  direc- 
tion of  the  photometer,  «  the  thickness  of  absorbing  material,  and  n 
the  distance  of  the  source  of  light  from  p.  Then  the  light  which 
reaches  the  surface  of  p  when  a  balance  is  obtained  will  be : — 


(1 


-  r)  L  in** 


m  being  the  oo-effioient  of  translucency  of  the  absorbent  body,  p ; 
tliat  is  to  say,  the  intensity  of  light  which  succeeds  in  reaching  the 
inner  surface  of  a  unit  thickness  of  />,  when  a  unit  intensity  of  light 
enters  the  outer  surface. 

Similarly,  for  the  standard  candle,  the  illuminating  power  of  which 
is  /,  its  distance,  dy  and  the  interposed  thick  of  the  same  translucent 
material^  «, : — 

^        (1  —  r)  /  m»» 

^=   d^ 


the  relation  of  these  two  lights  is,  therefore : — 
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it  being  assumed  that  the  light  of  the  paraffine  lamp  haa  remained 
oonstant  during  the  two  ob^servations,  and  that  the  atmosphere  has 
not  acted  as  an  absorbent. 
The  co-efficient  of  translucency  of  the  interposed  absorbent  material 
iuat,    of  course,  be  very  c;ircfully  dctermmed,  because  upon  Uie 


value  of  this  oo-effioient  being  exactly  known  dependa^the  aocuraoy  of 
the  results  obtained  as  much  as  upon  tne  acooracy  of  the  final  adjust- 
ment of  distance. 

This  oo-effioient  I  determine  by  employing  a  strong  steady  light, 
and  taking  observations  of  distance  first  with  one,  then  several 
(say,  n)  tlucknesses  of  the  material. 

If  the  observed  distance  with  one  thickness  is  d^  and  that  with  n 
thicknesses  is  dn : — 


-(*)-• 


I  find  that  the  readiest  way  is  to  take  alternately  the  distances 
with  one  and  three  thicknesses,  because  then 

"^-di 

a  simple  relation  which  saves  calculation. 

The  comparison  of  one  with  two  thicknesses  was  found  to  be  objec- 
tionable, as  any  error  of  observation  was  exaggerated,  whereas  when 
more  than  three  were  taken  for  the  co-efficient  the  illumination  of  the 
field  became  weakened,  and  the  observations  were  less  accurate. 

It  is  not  neoessary  that  the  translucent  body  at  pi  should  be  either 
of  tiie  same  quaHty,  tint,  or  thickness,  as  that  used  at  p,  as  it  is 
fdmply  intended  to  provide  a  constantly  illuminated  surface  for  com- 
parison ;  but  the  thicknesses  of  the  material  used  at  p  must  be  carefully 
selected,  and  must  be  as  uniform  as  the  eye  is  capable  of  detecting. 
The  material  which  I  have  found  to  be  most  convenient  for  use  as  an 
absorbent,  consists  of  thin  plain  photographic  paper,  which  is  very 
uniform  in  texture,  and  is  easily  procurable. 

In  an  earlier  form  of  this  photometer,  the  coniparison  was  made 
direct  with  a  standard  candle,  by  enclosing  the  latter  in  a  candle- 
holder  consisting  of  a  closely-fitting  tube,  rumished  with  a  spring, 
which  pressed  the  candle  up  against  a  top  rim,  and  maintained  it  at 
a  constant  level  in  a  suitable  dark  lanthom. 

It  was  fo\md,  however,  that  a  candle  so  circumstanced  alwa^j 
gave  a  reduced  light,  and  that  other  lights  compared  with  it  appeared 
to  be  exaggerated  in  photometric  value  ;  moreover,  the  difference  of 
colour  between  the  light  of  a  candle  and  that  of  most  electric  arc 
lamps,  is  very  striking,  while  the  colour  of  a  paraffine  flame  is  between 
the  two,  and  the  difference,  therefore,  between  it  and  either  the 
candle  or  electric  light  is  less  embarrassing. 

When  it  is  desired  to  employ  Schwendler's  method  of  observing 
the  illuminated  surfaces  through  coloured  glasses,  I  place  them  before 
the  eye -piece,  ff. 

II.  The  Cxtbbemt  Dtnakoxeteb. 

The  current  dynamometer  is  constructed  to  be  equally  applicable 
to  continuous  and  alternate  currents. 

It  consists  of  two  circular  flat  coils  of  thick  copper,  a  and  6,  as 
shown  in  outline  in  fig.  2. 

One  of  the  coils,  a,  is  carried  on  a  beam,  together  with  a  counter- 
weight, by  a  bifilar  suspension.  This  suspension  is  done  by  a  thin 
silk  thread,  the  two  ends  of  which  are  fixed  to  a  torsion -head  at  dy 
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its  middle  portion  passing  under  a  small  friction  pulley,  />,  attached 
to  the  beam.  By  this  means  the  strain  upon  both  sides  of  the  bifilar 
thread  is  equal.  The  ends  of  the  movable  coil,  a,  are  amalgamated, 
and  dip  into  two  suitable  mercury  cups  (1  and  2).  In  the  position  of 
rest,  the  torsion -head  of  the  bifilar  suspension  is  turned  so  that  the 
plane  of  the  coil,  a,  forms  an  anpple  of  5°  to  10®,  with  the  plane  of  the 
ooU,  b ;  its  ang^ar  position  bemg  observed  by  a  mirror  attached  to 
the  suspended  coil,  -^Anch  projects  a  spot  of  light  upon  a  scale  placed 
at  a  constant  distance.  The  second  flat  cou,  by  is  mounted  upon 
g^rooved  copper  feet,  which  slide  upon  two  copper  rails,  r,  <*S  keeping 
coil  b  at  rigiit  angles  to  the  rails  and  facing  coil  a,  but  at  distances  ^ 
^  which  may  be  readily  varied.  ^ 

The  dynamometer  is  inserted  in  the  circuit  whose  current  is  *^,^j^ 
measured,  between  terminals  connected  with  the  points  1  and  3.   TJ;*^ 
current  from  x  enters  the  system  at  the  terminal  connected  with  j 
mercury  cup  (1),  circulates  (right-handed)   through  the  suspend 
coil,  a,  which  it  leaves  by  the  mercury  cup  (2),  passes  along  *^®  jL* 
c^y  to  the  sUding  coil,  *,  m  which  it  circulates  (left-handed),  P^^^f^sl 
the  rail,  r,  and  so  bock  to  the  circuit.  *  ^} 

The  repulsion  which  takes  place  between  the  coils,  i^^^^* 
course,  in  the  deflection  of  the  suspended  coil  to  a  8^^©*^!Y_r 
degree,  according  to  the   strength  of  the  current  and  the    *'  ^^\u^ 
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between  the  coils.  If  tliia  deflection  is  insufficient  to  place  the  coil,  a, 
parallel  to  coil,  *,  the  latter  is  slid  along  the  rails  nearer  to  a  ;  but  if 
the  repulsion  cause  a  to  be  deflected  b^ond  its  parallel  position,  coil 
b  is  drawn  back  until  the  light  point  settles  to  the  zero  of  the  scale. 

The  sluggishness  of  the  mercury  in  the  cups  is  utilised  to  check 
any  continued  oscillation. 

The  scale  of  the  instrument  is  placed  between  the  rails.  It  was 
dlibrated  hy  comparison  with  a  tangent  galvanometer,  the  position 
of  the  ^ding  coil,  b,  when  the  parallel  position  of  the  suspended  ooil 
wts  obtainea,  being  marked  for  each  ampere  of  current ;  and  it  was 
foond  that,  beyond  one  ampere,  the  distance  was  practically  pro- 
portional to  the  ourrent ;  but  below  one  amp^  this  proportion  did  not 
obtam,  probably  due  to  want  of  symmetry  in  the  coils  themselves. 

As  the  deflection  of  the  suspended  coil  is  always  the  same,  the 
repelling  force  acting  upon  it  is  constant ;  and  if  this  force  is  directly 
proportional  to  the  square  of  the  current,  and  inyersely  to  the  square 
of  the  distance  between  the  coils,  it  would  follow  that  me  ourrent  and 
distance  ^ould  be  directly  proportional  to  each  other. 

The  resistance  to  deflection  of  the  suspended  coil  must,  of  course,  be 
kept  as  constant  as  possible.  This  I  have  attempted  by  using  unspun 
oft  for  the  bifilar  suspension,  and  putting  the  threads  at  a  sufficient 
distance  apart  to  cause  the  resistance  to  oeflection  to  be  due  more  to 
the  lifting  of  the  ooil  than  to  the  torsion  proper  of  the  threads. 

By  making  the  ourrent  go  through  the  two  coils  in  derived  circuit 
instead  of  in  series,  the  sensitiveness  beoomes  reduced  to  half ;  the 
range  of  the  scale  heiag  proportionately  increased.  For  very  strong 
conents  the  range  of  uie  scale  can  be  increased  to  any  extent  by 
properly  arrang^  shunts. 

When  measuring  very  strong  currents  the  disturbing  effect  of  the 
earth's  magnetism  has  to  be  considered.  In  order  to  adlow  for  this, 
before  malong  an  observation  I  place  a  coU  of  wire  of  the  same 
resistance  as  one  of  the  working  coils,  but  double-wound,  upon  the 
rails  in  place  of  b.  This  dummy  coil  has  no  deflecting  effect  upon  tho 
suspended  coU,  but  renders  the  current  moving  through  it  the  same 
as  when  ft  is  in  its  place.  When  this  is  done  the  effect  of  the  earth's 
magnetism  is  to  cause  a  slight  deflection  of  the  suspended  ooil  from 
its  position  of  rest,  to  which  it  is  then  re-adjusted  by  turnings  ihe 
torsion-head. 

So  far  I  have  found  this  method  to  be  convenient,  although  the 
api^aratus  I  use  is  home-made,  it  has  the  advantage  of  being  strictly 
a  2ero  method,  and  the  instrument  is  not  encumbered  with  any  tabk 
for  the  reduction  of  observations. 

m.  The  Potential  DTNAacoiCETEB  akd  Resistance  Measusbb 

GOXBINED. 

This  instrument  is  designed  to  fulfil  a  double  duty,  and  as  a 
potential  dynamometer  is  equally  available  for  continuous  and  for 
alternate  currents. 

It  consists  of  two  circular  ooils  of  moderately  fine  copper  wire,  one 
of  which  is  held  by  a  bifilar  wire  suspension  inside  the  other, 
as  in  Weber's  well-known  dynamometer.  When  required,  however, 
to  be  used  as  a  galvanometer,  the  suspended  coil  can  be  readily 
removed  and  replaced  by  a  magnet  needle. 

When  used  as  a  dynamometer  with  a  potential-difference  of 
one  Daniell  between  the  terminals,  the  suspended  coil  is  deflected  to 
between  lOO  and  150  divisions  of  a  reflected  light  point  falling  upon 
a  scale  at  a  distance  of  100  centimetres.  This  reading,  which  remains 
very  constant,  can,  however,  be  adjusted  for  a  g^reater  or  less  degree  of 
sensitiveness  by  altering  the  distance  apart  of  the  bifilar  suspending 
wires. 

The  reading  with  one  DanieU  potential-difference  is  the  constant 
of  the  dynamQmeter,  and  is  obtained  by  inserting  between  the 
terminals  a  Daniell  cell  having  a  resistance  sufficiently  small  that  it 
may  be  neglected  without  appreciable  error. 

When  any  gpreater  potential-difference  is  to  be  measured,  an 
adjustable  resistance  is  inserted  in  the  circuit  in  order  to  reduce  the 
current  (and  defiection)  to  the  same  value  as  the  constant.  For 
instance,  if  a  potential-difference,  x,  of  an  electric  arc  is  to  be 
measured,  the  terminals  of  the  lamp,  or  connections  from  the  carbons, 
are  inserted,  with  an  adjustable  resistance  which  is  gradually  re- 
duced to  r,  so  as  to  reproduce  the  constant  deflection  of  the  light- 
point.    The  constant  current  is  then  represented  by  two  equations : — 

P 

p  being  the  resistance  of  the  dynamometer  wires,  and  f,  volts,  the 
electromotive  force  of  the  DanieU,  and : — 


assuming  that  the  resistance  of  the  arc  may  bo  neglected,  as  it  is 
very  small  in  comparison  with  r -^^  p. 
The  electromotive  force  of  the  arc  is  therefore  : — 
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volts. 


The  effect  of  the  earth's  magnetism  upon  the  suspended  coil  is, 
of  course,  entirely  eliminated,  Uie  current  being  the  same  in  each 
observation. 

The  resistance  box,  which  I  use  in  connection  with  this  dynamo- 
meter, is  constructed  with  adjustable  resistances  between  one  and 
100,000  ohms,  and  has  in  addition  the  usual  proportion-coils  of  a 
Wheatstone  bridge. 

When  it  is  required  to  measure  the  wire  resistance  of  a  circuit. 
Hub  resistanoe  box  is  employed  as  a  Wheatstone  bridge.  The  sus- 
penddd  ooU  of  the  dynamometer  is  removed,  and  a  maflnet-needle 
inserted  in  the  centre  of  the  stationary  ooil,  so  as  to  readily  provide 
a  galvanometer  which  is  sufficiently  sensitive  for  measuring  small 


resistances  with  the  aid  oi  the  constant  Daniell  cell,  thus  avoiding 
the  necessity  of  providing  separate  instruments  for  this  purpose. 

IV.  The  Mean  Pressubb-Iztdioatob. 

The  determination  of  the  horse-power  performed  by  the  steam- 
engine  is  usualljT  made  by  taking  diagrams  with  a  lUchiurd's  modifica- 
tion of  Watt's  indicator.  There  are,  however,  some  objections  to 
the  use  of  this  instrument  for  this  purpose,  arising  from  the 
necessity  of  special  fittings,  besides  the  fact  that  these  diagrams, 
obtainea  at  considenible  trouble,  give  more  information  than  is 
wanted  for  the  object  in  view. 

The  horse-power  is  calculated  only  from  the  mean  pressure,  which 
I  have  endeavoured  to  arrive  at  in  a  more  simple  way.  Instead  of 
taking  indicator-diagrams,  I  have  obtuned  very  good  results  with  a 
simple  Bourdon  pressure-gauge,  so  arranged  tluit  the  mean  pressure 
at  either  end  of  the  cylinder  can  be  read  off  at  once,  and  the  horse- 
power obtained  at  any  moment  with  very  little  trouble. 

For  this  purpose  I  attach  to  each  end  of  the*  cylinder  a  pressure 
gauge,  the  pipe  leading  to  which  is  throttled  sufficiently  to  allow 
only  of  a  small  entry  and  exit  of  steam  at  each  stroke.  This 
throttling  may  be  carried  to  such  an  extent  that  the  pointer  of  the 
gauge  rises  comparatively  slowly  to  the  mean  pressure,  above  and 
below  which  it  makes  small  oscillations. 

In  the  arran^fement  of  the  ^uge,  the  attachment  to  the  blow-off 
cock  of  the  cylmder  is  convementhr  made  by  a  short  length  of  thick 
india-rubber  tubing,  strengthened  by  a  double  serving  of  tape,  and 
lashed.  Between  this  and  the  gauge,  I  insert  a  tube  of  brass  con- 
taining, in  a  socket  coupling,  a  screw  plug,  through  which  a  small 
hole  is  bored.  Every  precaution  has,  of  course,  to  be  taken  to 
prevent  condensation  of  steam  in  the  throttle  or  in  its  immediate 
neighbourhood.  For  this  purpose  I  keep  the  throttle-tube  at  a  tem- 
perature considerably  above  the  temperature  of  the  steam  by  placdng 
the  flame  of  a  lamp  imdemeath  it.  Between  the  throttle  and  the 
pressure  gauge  is  a  small  blow-off  cock.  Before  observing  the  mean 
pressure  this  cock  is  opened,  and  steam  blown  through.  It  is  then 
closed,  and  the  points  of  the  gauge  rises  by  a  series  of  jerks  up  to 
the  mean  pressure,  about  which  it  oscillates  through  a  small  arc,  the 
mean  point  being  easily  observed. 


ON  A  NEW  ARC  ELECTRIC  LAMP. 

By  W.  H.  Pbhecb,  F.R.S. 
[Head  before  Section  G  of  British  Association.] 


Eleotbio  lamps  on  the  arc  principle  are  as  numerous  as  the  trees  in 
the  forest  and  it  is  somewhat  fresh  to  come  upon  something  that  is 
novel.  In  these  lamps  the  carbons  are  consumed  as  the  current  flows, 
and  it  is  the  variation  in  that  consumption  which  occasions  the 
flickering  and  irregularis  of  the  light  that  is  so  irritating  to  the  eyes. 
Special  mechanicaloontrivances  or  regulators  have  to  be  used  to  com- 
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Fio.  1.— Abdank's  Abo  Lamp. 

pensate  for  this  destruction  of  the  carbons,  as  in  the  Siemens  and 
Brush  type,  or  else  refractory  materials  have  to  be  c<mibined  with  the 
carbons,  as  in  the  Jablochkoff  candle  and  in  the  Lampe-Soleil.  The 
steadiness  of  the  light  depends  upon  the  regularity  with  which  the 
carbons  are  moved  towards  each  other  as  they  axe  consumed,  so  as  to 
maintain  the  electric  resistance  a  constant  quantity.  Each  lamp 
must  have  a  certain  elasticity  of  regulation  of  its  own  to  prevent 
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irregulaiitiea  from  the  variable  materials  of  carbon  used,  and  from 
variations  in  the  current  itself  and  in  the  machinery. 

In  all  the  electric  lamps,  except  the  Brodde,  the  regulator  is  in  the 
lamp  itself.  In  the  Brockie  system  the  regulation  is  automatic,  and 
is  made  at  certain  rapid  intervals  by  the  motor  engine.  This  causes 
a  periodic  blinking  that  is  detrimental  to  this  lamp  for  internal 
illumination. 

M.  Abdank,  the  inventor  of  the  system  which  I  have  the  pleasure 
of  bringing  before  the  Section,  separates  his  regulator  from  his  lamp. 
The  regulator  may  be  fixed  anywhere  within  easy  inspection  and 
manipmation,  and  away  from  disturbing  influenoe  in  the  lamp.  The 
lamp  can  be  fixed  in  any  inaccessible  place. 

The  Lamp  {Jigs.  1,  2,  3). 

The  bottom  or  negative  carbon  is  fixed,  but  the  top  or  positive 
carbon  is  movable  in  a  vertical  line.  It  is  screwed  at  the  point,  o,  to 
a  brass  rod,  T  (fig.  2),  which  moves  freely  inside  the  tubular  core  of 


Fio.  2. — Abdank*s  Abo  Lakf. 

an  electro-magnet,  x.  This  rod  is  clutched  and  lifted  b^  the  soft  iron 
armature,  a,  b,  when  a  current  passes  through  the  coil,  k,  v.  The 
mass  of  the  iron  in  the  armature  is  distributed  so  that  the  greater 
portion  is  at  one  end,  b,  much  nearer  the  pole  than  the  other  end, 
hence  this  portion  is  attracted  first,  the  armature  assumes  an  inclined 
position  maintained  by  a  brass  button,  /,  which  prevents  any  adhesion 
betw^  the  armature  and  the  core  of  the  electro-magnet.  The 
electric  connection  between  the  carbon  and  the  coil  of  the  electro- 
magnet is  maintained  by  the  flexible  wire,  s. 

Tlie  electro-magnet,  a  ^fig.  1),  is  fixed  to  a  long  and  heavy  rack,  c, 
which  falls  by  its  own  weight  and  by  the  weight  of  the  electro-magnet 
and  carbon  fiixed  to  it.  The  length  of  the  rack  is  equal  to  the  length 
of  the  two  carbons.  The  fall  of  the  rack  is  controlled  by  a  Motion- 
brake,  B  (fig.  3),  which  acts  upon  the  last  of  a  train  of  three  wheels 
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Laicfs  in  Skbies. 


put  in  motion  by  the  above  weight.  The  brake,  b,  is  fixed  at  one 
end  of  a  lever,  b  a,  the  other  end  carrying  an  easUy-adjusted  soft 
iron  armature,  f,  by.  three  screws.  This  armature  is  attracted  by  the 
electro-magnet,  b  (whose  resistance  is  1,200  ohms),  whenever  a 
current  circulates  through  it.  The  length  of  play  is  reg^ated  by 
the  screw,  ▼.    The  spring,  l,  applies  tension  to  the  brake. 

The  Regulator, 

This  consists  of  a  balance  and  cut-off.  The  balance  (figs.  4 
and  6J  is  made  with  two  solenoids,  b,  b',  whose  relative  dis- 
tance is  adjustable.       b  conveys   the  main  current,  and  is  woimd 


with  thick  wire,  having  practically  no  resistance,  and  b'  is 
traversed  by  a  shunt  current  and  is  wound  with  fine  wire,  having  a 
resistance  of  600  ohms.  In  the  axes  of  these  two  coils  a  small  and 
light  iron  tube  (2  mm.  diameter  and  60  mm.  leng^)  freelv  moves  in  a 
vertical  line  between  two  guides.  When  mag^netised,  it  nas  one  pole 
in  the  middle  and  the  other  at  each  end.  The  upward  motion  is  con- 
trolled by  the  spring,  n  t.  This  spring  rests  upon  the  screw,  r,  with 
which  it  makes  contact  by  platinum  electrodes.  This  contact  is 
broken  whenever  the  little  iron  rod  strikes  the  spring,  n  t. 

The  positive  lead  from  the  dynamo  is  attached  to  the  terminal,  b, 
then  passed  through  the  coil,  s,  to  the  terminal,  b',  whence  it  proceeds 
to  the  lamp.  The  negative  lead  is  attached  to  terminal,  a,  and  thence 
to  the  lamp. 

The  sh\mt  which  passes  through  the  fine  coil,  s ,  commences  at  the 
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point,  F ;  the  other  end  is  fixed  to  the  Ecrew,  h,  whence  it  has  twu 
paths,  the  one  offering  no  resistance  through  the  spring,  t  n,  to  the 
upper  negative  terminal,  a',  the  other  through  the  terminal,  J,  to  the 
electro-magnet  of  the  brake,  sc,  and  thence  to  the  negative  terminal 
of  the  lamp,  l'. 

The  Cut-off, 

The  last  part  of  the  apparatus  to  be  described  is  the  "cut-off," 
which  is  used  when  there  are  several  lamps  in  series.  It  is  brought 
into  play  by  the  switch,  c  d,  which  can  be  placed  at  s  or  d.  ^  When 
it  is  at  b,  the  negative  terminal,  a,  is  in  communication  with  the 
positive  terminal,  b,  through  the  resistance,  b,  which  equals  the 
resistance  of  the  lamp,  which  is  therefore  out  of  circuit.  When  it  is 
at  D,  the  cut-off  acts  automatically  to  do  the  same  thin^  when 
required.  This  is  done  by  a  solenoid,  ▼,  which  has  two  coils :  the 
one  of  thick  wire  offering  no  resistance,  and  the  other  of  2,000  ohms 
resistance.  The  fine  wire  connects  the  terminals,  a  and  b.  The 
solenoid  has  a  movable  soft  iron  core  suspended  by  the  spring,  u.  It 
has  a  cross-pieoe  of  iron  which  can  dip  into  two  mercury  cups,  o  and 
K,  when  the  core  is  sucked  into  the  solenoid.  When  this  is  the  esse, 
which  happens  when  any  accident  occurs  to  the  lamp,  the  terminal,  a, 
is  placed  in  connection  with  the  terminal,  b,  through  the  thick  wire 
of  ▼  and  the  resistance,  b,  in  the  same  way  as  it  was  done  by  the 
switch,  c  D. 

Electneal  arrangement,       \ 

The  mode  in  which  several  lamps  are  connec<)$d  up  in  series  is 
shown  by  fig.  5.  The  lead,  -}-,  is  connected  to  b  of  t&e  balance ;  it  then 
passes  to  the  lamp,  l,  returning  to  the  balance  anavjhen  proceeds  to 
each  other  lamp,  returning  fin^y  to  the  negative  pol^  of  the  machine. 
When  the  current  enters  the  balance  it  passes  thTOugh  the  coil,  s, 
magnetising  the  iron  core  and  drawing  it  down/waids.  It  then 
passes  to  the  lamp,  l  l',  through  the  carbons,  th4n  returns  to  the 
balance  and  proceeds  back  to  the  negative  terminal  of  the  maohhe. 
A  small  portion  of  the  current  is  shunted  off  at  thck  point, 
through  the  coil,  s',  through  the  contact  spring,  t  K^yto  thej 
a',  and  drawing  the  iron  core  in  opposition  to  8.  'thb^caxmoDA tre in 
contact,  but  in  passing  through  tne  lamp  the  ourrei^wnsgnetises 
electro-magnet,  v  (fig.  2),  which  attracts  the  armature,  iR  b,  tit  bites 
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and  lifts  np  the  rod,  t,  with  the  upper  carbon  a  definite  and  fixed 
dijstance  that  is  easily  regulated  by  the  sci-ews,  Y  Y.  The  arc,  then,  is 
formed,  and  will  continue  to  bum  steadily  as  long  as  the  current 
remains  constant.  But  the  instant  the  current  falls,  due  to  the 
increased  resistance  of  the  arc,  a  greater  proportion  passes  through 
the  shunt,  a'  (fig.  4),  increasing  its  magnetic  moment  on  the  iron  core, 
while  that  of  8  is  diminishing.  The  result  is  that  a  moment  arrives 
when  equilibrium  is  destroyed,  the  iron  rod  strikes  smartly  and 
Hharply  upon  the  spring,  n  t,  contact  between  t  and  H  is  broken,  and 
the  current  passes  through  the  electro-magnet  of  the  brake  in  the 
lamp.  The  brake  is  released  for  an  instant,  the  carbons  approach 
each  other,  but  the  same  rupture  of  contact  introduces  in  the  shunt 
a  new  method  of  considerable  magnitude — viz.,  1,200  ohms — that  of 
the  electro-magnet  of  the  brake.  Then  the  strength  of  the  shunt 
diminishes  considerably,  and  the  solenoid,  o,  recovers  briskly  its 
drawing  power  upon  the  rod  and  contact  is  restored.  The  carbons 
approach  during  these  periods  only  about  *01  to  '02  millimetres ;  if 
this  is  not  sufficient  to  restore  equilibrium  it  is  repeated  continually 
till  equilibrium  is  obtained ;  the  result  is  tiiat  the  carbon  is  continually 
falling  by  a  motion  invisible  to  the  eye,  but  sufficient  to  provide  for 
the  consumption  of  the  carbons. 

The  contact  between  n  t  and  h  is  never  completely  broken ;  the 
sparks  are  very  feeble  and  the  contacts  do  not  oxidise,   llie  resistances 
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Fio.  6. — AsoAinL's  Abc  Lamp.    Plait  of  Balance  and  Cut-off. 

inserted  are  so  considerable  that  heating  cannot  occur,  while  the  portion 
of  the  current  abstracted  for  the  control  is  so  small  that  it  may  be 
neglected.  The  balance  acts  precisely  like  the  key  of  a  Morse  machine, 
and  the  brake  precisely  like  the  sounder  receiver  so  well  known  in 
telegraphy.  It  emits  the  same  kind  of  sound  and  acts  automatically 
like  a  skilled  and  faithful  tdegraphist.  This  regulation  by  veiy 
small  and  short  suooesidve  steps  offers  several  advantages.  1st.  It  is 
imperceptible  to  the  eye.  2nd.  It  does  not  affect  the  main  current. 
3rd.  Any  sudden  instantaneous  variation  of  the  main  current  does 
not  allow  a  too  near  approach  of  the  carbon  points. 

Let  now  an  accident  oocur,  for  instance,  a  carbon  is  broken.  At 
once  the  automatic  cut-off  acts,  the  current  passes  through  the  resist- 
ance, B,  instead  of  passing  through  the  lamp.  The  current  through 
the  fine  coil  is  suodenly  mcreaaed,  the  rod  is  drawn  in,  contact  is 
made  at  o  and  k,  and  the  current  is  sent  through  the  resistance,  b. 
As  toon  as  contact  is  again  made  bv  the  carbons  the  current  in  the 
coil,  8,  is  increased,  that  in  v  diminisned,  and  the  antagonistic  spring, 
u,  brcAks  the  contact  at  o  and  k.  The  rupture  of  the  light  is  almost 
invisible,  because  the  relighting  is  so  brisic  and  sharp.  I  have  seen 
this  lamp  in  action,  and  its  oonstanqy  and  steadiness  leaves  nothing 
tobedei^. 


In  this  matter  I  am  only  the  mouthpiece  of  the  committee.  I  have  hlBMl 
very  littie  to  do  with  the  work  of  which  I  am  now  to  give  an  account. 
Almost  the  only  matter  in  which  progress  has  been  niade  has  been  in 
.experiments  upon  the  effect  of  annealing  upon  electrical  resistance  of 
various  wires  of  various  metals,  and  in  particular  upon  the  tempera- 
ture co-efficients,  t.^.,  the  change  which  the  resistance  of  tiie  wire 
undergfoes  when  the  temperature  is  altered.  These  experiments  have 
led  to  rather  unexpected  results,  in  the  direction  of  showing  that 
these  effects  are  so  much  greater  than  is  generallv  supposed,  and  that 
therefore  there  is  greater  difficulty  than  is  usually  thought  of  in  the 
wav  of  obtaining  thoroughly  satisfactory  resistance  standards.  The 
following  are  some  examples  of  the  results  obtained.  In  a  wire  of 
German  silver,  drawn  so  as  to  be  extremely  hard  and  brittie,  the  per- 
centage of  variation  of  resistance  for  one  degree  was  '0296.  After 
annealing,  the  peroentag^e  of  variation  for  the  same  wire  was  *0421, 
showing  a  very  large  increase.  In  the  case  of  steel,  as  might  have 
been  expected,  the  results  are  even  more  marked.  For  a  steel  wire, 
thorougnly  hardened  and  tempered  in  paraffine  wax,  at  a  temperature 
of  230^,  the  percentage  of  variation  of  resistance  for  one  degree  was 
found  to  be  '267.  In  the  same  wire  when  annealed  the  percentage 
variation  was  found  to  be  *3 1 6.  At  9°  Centigrade  the  ratio  of  we 
absolute  resistance  of  this  wire  in  the  hard  state  to  that  of  the 
same  wire  when  annealed,  was  1*229.  The  next  result  relates  to  a 
wire  of  platinum  and  silver  alloy.  A  piece  of  wire  from  a  par- 
ticular bar  of  the  alloy  was  hardened  by  being  drawn  down  through 
a  couple  of  holes  in  a  draw-plate,  and  in  tiiis  state  the  variation 
of  resistance  was  '0265  per  cent,  per  degree.  After  annealing  the 
variation  of  resistance  was  '0258.  The  same  wire  was  next  placed 
in  an  iron  tube  filled  up  with  sand,  and  left  all  night  in  the  fire. 
After  this  treatment,  the  variation  of  resistance  was  '0344.  Another 
specimen  of  platinum  and  silver  alloy,  after  being  heated 
to  a  very  high  degree  and  allowed  to  cool  slowly,  the  variation 
of  resistance  was  '095,  and  the  wire  was  as  soft  as  pure  silver 
an^very  fragile.  When  heated  to  redness  and  cooled  suddenly 
by  the  application  of  water,  the  variation  of  resistance  was  *076 ; 
when  the  wire  was  drawn  down  two  or  three  holes  in  the  draw-plate 
it  was  *073,  showing  that  it  had  not,  even  after  re-heating,  recovered 
its  orig^inal  condition.  This  indicates  the  connection  ^tween  the 
temperature  co-efficient  of  wires  and  the  degpree  of  hardness  such  as 
to  re-open  the  question  as  to  the  nature  of  a  trustworthy  material 
for  a  proper  standard  of  resistance.  The  experiments  are  being  con- 
tinued by  Mr.  Tavlor  and  Dr.  Muirhead.  There  are  one  or  two 
X>oint8  to  which  I  should  like  to  draw  the  attention  of  the  section  in 
connection  with  this  subject  of  the  comparison  of  resistance  of  the 
standards.  At  the  Cavendish  Laboratory  at  Cambridge,  where  the 
original  standards  constructed  by  the  Committee  of  this  Association 
are  placed,  we  had  no  difficulty  at  all  in  comparing  single  units  with 
these  standards,  which  comparison  was  effected  with  very  great  accu- 
racy, the  principal  source  of  error  being  really  in  determining  the  actual 
temperature  of  the  wire  at  the  time  of  the  operation.  However,  in 
the  case  of  the  platinum  and  silver  standaras  the  sensitiveness  to 
temperature  is  not  very  great,  and  the  practical  resistance,  in- 
cluding the  error  due  to  temperature,  can  be  made  with  the 
accuracy  of  one  in  10,000  without  any  difficulty.  For  practi- 
cal purposes  it  is  not  enough  to  have  certified  copies  of 
the  unit,  but  we  must  have  also  correct  copies  of  the 
multiples  of  the  unit,  particularly  the  10  and  the  100.  The  question 
arises  how  these  multiples  can  be  best  constructed.  Hitherto  the 
procedure  has  been  to  arrive  at  the  higher  multiples  by  starting  with  a 
single  unit,  making  another  like  it,  then  joining  these  and  comparing- 
the  two  with  the  one,  then  making  another  like  the  two,  and  so  on, 
and  thus  build  up  the  standard,  say,  of  ten.  But  the  process  requires 
the  aid  of  several  intermediate  coils  if  the  object  is  merely  to  pass  from 
one  to  the  ten ;  and  these  intermediate  observations  have  to  be  made 
with  the  highest  accuracy.  And,  besides,  it  is  a  very  tedious  opera- 
tion putting  the  coils  together,  and  requires  careful  attention  to  the 
temperature.  My  object  is  to  describe  a  method  by  which  this  object 
of  passing  from  one  to  ten  can  be  attained,  but  one  more  accurate 
than  has  been  the  case  in  the  procedure  hitherto.  Hie  method  turns 
upon  this  principle : — I  arrange  three  coils  of  German  silver  wire, 
each  to  havd  a  resistance  of  about  three  units.  When  these  three  are 
placed  in  multiple  arc  they  formed  the  resultant,  as  a  single  can  be 
compared  with  the  standard  si&gle ;  when,  on  the  other  hand,  the 
three  are  placed  in  series,  of  course  they  have  formed  an  agpgregate 
of  nine,  which,  by  the  addition  of  the  original  standard  single,  can 
be  brought  up  to  ten.  In  that  way  we  require  rather  fewer  inter- 
mediate coils.  But  that  is  not  the  main  advantage.  In  this 
process  of  arcing  we  do  not  depend  upon  the  accuracv  of  the 
threes  which  we  use  in  the  process.  The  principle  upon'  which  that 
depends  is  that  if  the  sum  of  three  resistances  be  given,  then  the 
resistance  in  multiple  arc,  when  the  three  are  placed  m  miUtiple  arc, 
will  be  the  maximum  when  the  three  are  all  equal.  And  although 
the  three  maj  not  be  quite  rigorously  equal,  still  the  resistance  in 
multiple  arc  is  exceedingly  near  to  the  truth.  All  that  remains  then 
is  to  contrive  a  simple  method  of  making  the  observations  so  that  the 
two  comparisons  can  be  made  to  follow  one  another  as  quickly  as 
possible.  The  first  comparison  consists  in  putting  the  three  coils  in 
multiple  arc,  and  then  comparing  them  with  the  standard  single ; 
and  secondly,  putting  them  in  series,  and  then  comparing  the  ten,  or 
whatever  you  have  arrived  at,  with  the  standard  ten,  wmch  it  is  the 
object  to  test. 

There  are  strips  of  very  long  copper  plates  placed  between  a 
planed  board.  Holes  penetrate  to  the  copper  plates,  and  into  these 
mercury  is  poured.    These  are  the  electrodes  by  whidi  yon  can  make 
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connection  with  the  instniment.  The  three  holes  in  which  these  are 
arranged  are  coupled  with  the  single  piece  of  brass  tube.  The  six 
ends  oif  the  coils  are  connected  with  these  six  legs  of  copper,  which 
project  downwards  and  form  the  six  legs  of  instrument.  Therefore  bj 
this  means  we  have  the  three  coils  in  multiple  arc  and  a  resistance  nine 
times  less  than  when  combined  in  series.  The  next  part  of  the 
operation  consists  in  displacing  the  set  of  three  coils  laterally,  so 
tnat  from  being  joined  in  multiple  arc  thej  are  now  joined  in 
series.  The  electric  current  passes  to  the  iint  cup,  then  through 
one  of  the  coils  into  the  lower  part  of  the  other,  passing  along 
the  board  to  the  left  hand  till  it  has  passed*  through  the  whole 
in  series.  Bj  this  means,  then,  we  hare  a  connection  made  with 
the  standard  single,  so  that  by  one  simple  observation  on  one 
multiple  arc  and  a  single  you  can  compare  the  resistance  of  the 
three  coils  with  that  of  the  standard  single  itself.  Of  course  the 
resistance  wiU  not  rarymuch  in  one  experiment.  It  is  therefore 
of  advantage  to  make  the  one  operation  follow  the  other  as  quickly 
as  possible,  and  allow  little  time  for  temperature  change  to  enter, 
and  in  this  wa^r  it  is  extremely  easy  to  compare  a  10  or  a  single  with 
any  other  auxUiar^  coils  than  themselves.  It  is  ready  for  use  at 
any  time.  In  testmg  a  very  rough  accuracy  is  all  that  is  wanted 
in  the  component  coils.  Any  error  arising  from  tiie  use  of  the 
apparatus  would  be  immaterial.  I  think  the  same  method  might 
be  advantageousljr  used  to  pass  up  by  hundreds,  that  is,  by  using 
a  resistance  of  30  instead  of  a  resistance  of  three,  which  when  put  in 
series  will  give  90,  and  then  by  the  addition  €i  the  original  10  you 
will  get  100. 


APPLICATION  OF  ELECTRICITY  TO 
THE  RAISING  OF  THE  WATER 
SUPPLY  FOR  THE  TOWN  OF  LA 
ROCHELLE. 


Singe  1864  the  town  of  La  Bochelle  has  been  supplied  by  a  canal, 
which  conducts  the  waters  from  the  Lafont  spring  by  an  aqueduct 
into  a  subterranean  reservoir,  from  whence  two  vertical  balance 
maohines  of  the  Tarcot  system,  of  15  horse-power  each,  raise  theii^to 
the  water  tower  placed  upon  the  culminating  point  of  the  town,  at  a 
height  of  about  20  metres.  After  thirteen  years*  service  the  level  of 
the  waters  has  fallen  below  the  bed  of  the  aqueduct  supplying  the 
reservoir.  It  therefore  became  necessary  to  hollow  out  a  second 
gallery  at  two  metres  below  this  bed,  and  to  raise  €be  water  from  this 
gallery  into  the  aqueduct  leading  to  the  reservoir  by  means  of  a 
rotary  pump.  This  rotary  pump  is  phioed  at  800  metres  from  the 
raising  machine,  and  was  actuated  by  a  small  separate  locomotive, 
which  was  very  expensive  to  work,  and  necessitated  the  continual 
presence  of  two  men  entirely  occupied  with  this  separate  machine. 
Things  were  thus  when  M.  Groc,  Director  of  the  La  Rochelle  Water- 
works, conceived  the  ingenious  idea  of  utilising  the  surplus  motive 
force  available  upon  elevating  machines  for  working  the  rotary  pump 
by  means  of  an  electric  transmission  of  power  to  a  cUstance. 

This  idea  has  been  realised  and  the  system  has  been  in  continual 
use  since  the  month  of  July,  1881,  without  presenting  the  least 
difficulty  and  without  interruption. 

The  transmission  is  performed  by  the  aid  of  two  Gramme  maohines 
with  fiat  inductors  of  the  pattern  called  "  6-lighters.**  The 
generator  makes  1,300  revolutions,  the  receiver  about  800.  This 
speed  varies,  moreover,  a  little  with  the  level  of  the  water  in  the 
lower  gallery,  a  level  which  varies  the  work  produced  by  the  pump. 

The  line  which  connects  the  two  machines  is  aerial ;  it  is  supported 
upon  telegraph  poles,  and  is  800  metres  long.  It  forms  a  complete 
closed  circuit.  Each  of  the  conductors  is  composed  of  two  iron  wires, 
of  six  millimetres  diameter,  fixed  upon  porcelain  insulators,  con- 
nected at  intervals  by  transverse  wires.  The  result  is  that  if  one  of 
the  wires  is  broken  at  any  point  whatever,  the  whole  current  only 
traverses  the  remaining  wire  over  a  length  equal  to  the  diHtance 
which  separates  two  transverse  joints  of  the  double  wire,  the  increase 
of  resistance  which  ensues  is  then  very  small,  and  practically  in- 
sensible. The  line  is  represented  by  a  double  wire  of  six  milUmetros 
diameter  (J  inch),  and  1,600  metres  long.  Its  resistance  is  about  3-5 
ohms. 

The  work  produced  by  the  pump,  in  raising  water,  is  equal  to  HO 
cubic  metres  per  hour  raised  to  a  height  of  two  metres,  that  is  to  say, 
a  little  more  than  one  horse-power.  The  force  actually  transmitted 
is  about  two  horse-power.  The  work  of  the  rotary  pump  in  raising 
water  is  eoual  to  one-tenth  of  that  produced  by  the  raising  machines ; 
the  expenditure  of  steam  is  increased  about  one-sixth  by  the  putting 
in  action  of  the  rotary  pump.  This  is  an  insignificant  expenditure 
in  consideration  of  the  special  conditions  of  the  installation.  One 
workman  only  is  required,  placed  near  the  pump,  to  oil  the  dynamo- 
electric  machine  and  the  pump.  It  will  even  be  possible  to  mspense 
with  him  by  providing  the  apparatus  with  oiling  mechanism  of 
sufficient  capacity.  One  visit  each  day  before  the  setting  in  motion 
will  then  xnake  sure  of  the  operation  of  Uie  system  without  special 
supervision. 

The  motion  of  the  pump  is  given  by  friction ;  to  this  end  the 
d}rnamo-electric  machine  oscillates  around  a  horizontal  axis  parallel 
to  its  own,  placed  at  the  lower  part  of  the  building.  Its  axle  bears 
two  pulleys,  the  rims  of  which  are  covered  with  leather,  placed 
opposite  two  pulleys  of  a  larger  diameter  placed  upon  a  fixed  arbor. 
By  means  of  a  manipulating  lever,  the  axle  of  the  machine  is  drawn 
towards  or  away  from  the  fibced  axle  which  controls  the  rotary  pump 
bv  means  of  a  transmission  by  pulleys  and  belts.  The  pressure 
of  the  friction  pulleys  is  regulated  by  means  of  a  manipulating  lever 
kept  in  its  place  by  a  screw. 

To  put  it  in  motion  and  also  stop  it,  we  begin  by  drawing  away 
the  transmitting  motor,  in  such  a  manner  tliat  it  turns  freely. 


Thus  any  extra  current  at  the  moment  of  stoppage  when  the  cir- 
cuit is  interrupted  is  avoided,  and  any  sudden  shook  at  the  moment  of 
setting  in  motion.  This  is  a  most  interesting  and  most  suitable 
application  of  the  transmission  of  power  to  a  distance.  Ko  means  of 
transmission  at  present  known  woidd  have  solved  the  problem  witk 
so  much  simplicity  and  elegance.  We  are  glad  to  caU  attention  to 
such  applications,  for  thev  show  much  better  than  all  the  theories  in 
the  world,  what  powerful  resources  electricity  offers  to  us  when  wt 
know  how  to  make  judicious  use  of  it. 


NEW  PROCESS  FOR  THE  RAPID  FOR- 
MATION  OF  SECONDARY  COUPLES 
WITH  PLATES  OF  LEAD. 


We  know  that  the  method  employed  for  a  long  time  by  H.  Plants 
for  forming  accumulators  consisted  of  a  sort  of  eleotro-chemical 
tanning  of  the  plates  produced  by  the  passage  of  the  current  into 
the  couple  several  times  in  reversed  directions,  taking  care  to  allow 
intervab  of  repose  between  each  ohanee  of  direction. 

This  method  gives  lavers  of  perexide  of  lead  and  of  lead  reduced 
to  a  crystalline  state  adhering  perf  eotiy  to  the  remainder  of  the  pU^ 
which  is  not  attacked,  but  it  requires  a  tolerably  long  time,  espeoally 
at  the  commencement. 

To  facilitate  the  attacking  of  the  lead  by  the  action  of  the  primaty 
current,  and  to  accelerate  the  formation,  M.  Plants  has  made 
experiments  and  discovered  that  good  results  can  be  obtained  by 
raising  the  temperature  of  the  liquid  containing  the  secondaiy  couples, 
sometimes  beforehand,  sometimes  during  the  action  of  the  current. 

The  employment  of  heat  presents,  however,  some  difficulties  in 
practice.  M.  Plants  has  had  recourse  in  this  case  to  another  proceai, 
which  has  given  him  very  satisfactory  results,  and  which  he  has 
communicated  to  the  Academic  dee  Soienoes  of  Paris  at  its  sitting 
on  the  28th  Aug^t  last. 

This  process  consists  of  simply  submitting  the  secondary 
couples  to  a  sort  of  thorough  scraping  by  means  of  nitric  add 
diluted  with  half  its  volume  of  water,  and  leaving  them  immened 
in  this  liquid  during  24  or  48  houn.  The  couples  are  then  emptied, 
washed  ver^  thoroughly,  refilled  with  water  acidulated  with  1-lOth 
of  sulphuric  acid,  and  submitted  to  the  action  of  the  primary 
current.  This  prolonged  immersion  in  diluted  nitric  add  prodnoes 
the  dissolution  of  a  portion  of  the  lead  plates,  but  their  thick- 
ness is  not  sensibly  diminished  by  it.  The  metallic  porosity  produced 
by  the  nitiric  acid  causes  the  ulterior  electro-chemical  action  of  the 
current  to  be  exercised  not  only  on  the  surface  of  the  plates,  but  also 
on  their  interior ;  it  creates  new  molecular  intervals,  and  conse^uen% 
facilitates  the  formation  of  the  plates,  considerably  shortening  its 
duration.  In  fact,  the  secondary  couples  thus  treated  can  fnnishf 
after  three  or  four  ohangee  in  the  direction  of  the  primary  current, 
discharges  of  long  duration,  whilst,  without  the  previous  action  of 
the  nitrio  add,  it  could  only  give  the  same  results  after  several 
months'  formation. 

Accumulators  prepared  by  this  method  seem,  therefore,  to  pre- 
sent at  once  the  advantages  of  couples  of  lead  plates ;  that  is  to  aaj, 
a  good  adherence  of  the  depodts  and  the  absence  of  the  fdt  which 
maintains  the  minium  i:q>on  the  plates  of  the  Faure  couples,  and  at  the 
same  time  the  advantage  peculiar  hitherto  to  the  Faure  couples ;  that 
is  to  say,  a  rapid  formation — a  condition  indispensable  with  aocnmo- 
lators  intended  for  industrial  application.  It  would  be  interesting  to 
make  new  and  careful  comparisons  between  the  last  models  of  M. 
Faure  and  the  new  apparatus  of  rapid  formation  of  M.  Plants  ao 
much  from  the  point  of  view  of  rapidity  of  formation  as  of  capacity 
of  storage  and  of  their  effective  duration  in  continual  service. 


ASSOCIATION  FRANCAISE 
POUR  L'AVANCEMENT  DES  SCIENCES. 


(From  our  oum  Correspondent. J 


Meeting    at    La    Rochelle. 
PHYSICAL  SECTION. 
Sitting  op  the  28th  August,  1882 — {continwd). 


APPARATUS  FOR  OBSERVING  THE  DIRECTION  AKD 
RAPmiTY  OF  LIQUID  CURRENTS  AND  PARTICULABLr 
OF  MARINE  CURRENTS. 
B  J  M.  BosmsAu. 
The  apparatus  presented  by  the  author  to  the  Association  Fran^siseu 
an  improvement  on  that  which  was  shown  at  the  electrical  ezhibitios 
at  Paris.  M.  Bonneau  has  added  to  it  a  registering  sjrstem  wiaA 
will  enable  the  variations  in  speed  and  direction  of  maiine  eoireots 
to  be  followed  continuously.  We  shall  shortly  have  oocaoon  t» 
describe  it  with  the  assistance  of  figures. 


ON  THE  DISTRIBUTION  OF  ELECTRICnT. 
By  K.  Dkbbuk,  Professor  of  Physics  at  the  Lyo^  of  PMlJ 
The  system  proposed  by  M.  Debrun  consist 
lators  between  the  producer  and  consumer  tw  pix»-n^B^H^ -. 
accidental  stoppage  of  the  machine.  The  distribution  mu^Brip'* 
out  under  constant  pressure,  the  aocumulatoi-s  disposed  v^M^^ 
of  the  circuit  of  distribution.   The  branch  does  not  receiiBB**^ 
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direotlj  from  the  main  ohannels  of  dutribution,  but  from  the  soonmu- 
UtOTS  ahrajs  in  oommimication  with  the  main  oironit,  except  in  cases 
when,  bj  accident,  the  production  ceases  for  a  given  time ;  an  auto- 
matio  intermpter  then  separates  the  accmnuLitors  from  the  main 
dronit,  and  these  oontinne  to  sapply  the  consuming  apparatus,  lamps, 
"inotoFB,  fto« 

The  eleotrioitj  is  measnzed  by  passing  a  derivation  of  the  current 
into  an  electrolytic  vat  containing  cyanide  of  silver,  and  by  weighing 
the  silver  deposited  at  the  end  of  a  given  time. 

To  maintain  a  constant  distribution  pressure,  the  needle  of  a  fine 
wire  galvanometer,  placed  in  oommunioation  with  the  terminals  of 
the  machine,  doses  the  circuit  upon  two  bells  of  a  different  pitch, 
according  as  the  electromotive  force  is  greater  or  less  than  its 
normal  value.  The  attendant  thus  warned  can  then  restore  things  to 
the  normal  state  by  idtering  the  speed  of  the  machines  or  their 
excitation. 


NEW  SYSTEM  OF  ELEOTRIO  GENERATINa  APPARATUS. 

By  Dr.  Bbabd,  of  La  Roohelle. 

The  object  which  M.  Brard  has  in  view  in  his  researches  is  to  pro- 
duce an  apparatus  capable  of  transforming  heat  into  electncity 
without  havmg  recourse  to  the  complications  presented  by  dynamo- 
electzic  xnachinee  which  have  been  hitherto  inaj^licable  for  cbmestic 
iHmnination ;  M.  Brard  wishes  to  produce  a  veritable  electro-genera- 
tive stove,  furnishing  at  the  same  time  heat,  light,  and  electricity. 
After  having  demonstrated  by  his  experiment  uiat  thermo-electnc 
batteries  have  on  one  hand  only  a  feeble  production,  and  on  the  other 


Eledro-generative  Slab. — ^The  electro-generative  slab  may  be  defined 
as  apiece  of  prepared ^rhon  which,  when  thrown  into  the  fire^  produces 
electricity  by  its  eombmtum.  The  subjoined  figures  which  represent 
the  exterior  view  of  it,  the  longitudinal  section  and  the  tnmsverse 
section,  will  demonstrate  clearly  the  principle  of  it. 

The  slab  presents  the  external  appearance  of  a  parallelopiped. 
about  15  centimetres  (6  inches)  long,  i^  centimetres  (2  l-6th  inchee) 
wide,  and  25  millimetres  (1  inch)  thick ;  the  materials  which  compose 
it  are  enveloped  in  a  sheet  of  asbestos  paper,  only  two  thin  sheets  of 
brass  heing  exposed  to  view,  which  serve  as  conductors  of  the 
current.  The  interior  consists  theoretrically  of  a  prism  of  carbon  and 
a  prism  of  nitrate  of  potash,  separated  by  a  plate  of  asbestos,  which 
plays  very  nearly  the  same  part  as  the  porous  cell  in  ordinary 
batteries.  In  practice  the  sheet  of  carbon  is  formed  of  about  100 
grammes  of  coal-dust,  formed  into  a  paste  with  molasses  or  tar. 
The  paste  thus  obtained  is  strongly  compressed,  cold  or  preferably  with 
heat,  in  a  mould  of  suitable  form,  at  the  bottom  of  which  has  been 
placed  previously  a  sheet  of  copper,  of  brass,  or  anv  otiier  metal 
which  is  a  good  conductor,  cut  mto  several  strips,  which  are  found 
embedded  in  the  agglomeration  of  the  carbon  and  project  from  one 
of  its  extremities  to  oonstituto  the  negative  pole.  The  mould  is 
disposed  in  such  a  manner  that  the  slab  is  perforated  throughout  its 
thickness  with  numerous  holes  intended  to  tadlitate  combustion  and 
to  multiply  the  points  of  contact  of  the  carbon  wiUi  the  nitrate,  as 
we  shall  presently  see.  It  bears  besides  upon  the  upper  surface 
rectangular  depressions  15  millimetres  deep  divided  by  transversal 
partitions  more  or  less  numerous,  obtained  by  the  moulding.  The 
angles  thus  formed  are  intended  to  prevent  the  flowing  of  the  melted 
nitrate  into  the  fire  during  the  working  of  the  apparatus.    The 
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band  are  soon  rendered  useless  imder  the  action  of  heat,  M.  Brard 
thinks  he  has  found  the  solution  of  the  difQculty  in  a  thermo-ohemical 
battery,  in  which  the  current  is  produced  by  chemical  action,  the 
ooxnbiution  of  carbon,  under  the  influence  of  an  elevated  temperature 
pxoduoed  by  a  special  method,  by  the  oxidising  action  of  nitrate  of 
potash  or  soda.  It  forms  thus  a  veritable  thermo-chemical  batteiy, 
analogous  to  the  ordinary  batteries  in  which  the  oxidising  of  the 
carbon  takes  the  place  of  the  oxidising  of  the  zinc  and  the  nitrate  of 
potash  of  the  cnadising  body.  The  carbon  is,  therefore,  the  negative 
pole,  and  the  nitrate  the  positive  pole  of  the  element. 

M.  Brard  alluded,  in  reference  to  his  labours,  to  the  experiments  of 
AAtoine-G^r  Becquerel  in  1865,  and  those  more  recently  made  by 
M.  Paul  Jabloohkoff  in  1877 :  he  has,  however,  gone  further  than 
hia  antecedente  in  this  way,  for  he  has  presented  to  the  association 
tl&e  principal  features  of  an  apparatus  actually  in  construction,  and 
allowed  some  electro-generative  slabs  which  we  are  about  to  describe, 
reserving  the  description  of  the  complete  generator  until  it  has  been 
tried,  and  until  it  has  undergone  certain  modifications  which  the 
experiments  will  suggest. 


whole  surface  of  these  compartmente  is  covered  by  a  thin  sheet  of 
asbestos  paper.  The  upper  part  of  the  brick  is  formed  of  a  mixture 
of  three  parte  of  ashes  and  one  part  of  nitrate  of  soda  or  potash. 
The  ashes  are  intended  to  prevent  a  too  rapid  combustion,  and  to 
prevent  the  slab  from  melting.  This  mixture  is  melted  and  poured 
upon  the  brick  very  hot  and  in  a  syrupy  stete.  About  100  grammes 
per  slab  are  required,  equal  to  about  25  grammes  of  nitrate  and 
75  grammes  of  ashes.  A  second  sheet  of  copper  or  brass  analogous 
to  uie  first  is  embedded  in  the  nitrate  before  cooling,  and  forms  the 
second  pole  of  the  slab.  The  whole  is  enveloped  in  a  sheet  of 
asbestos  pax)er. 

It  is  sufficient  to  place  in  a  fierce  fire  the  extremity  of  the  slab 
opposite  to  the  conductors,  in  order  to  obtain  in  a  few  minutes  a 
continuous  current — and  a  constant  one  if  the  slab  is  homogeneous — 
during  ite  combustion,  lasting  an  hour  and  a  half  to  two  hours. 
M.  Brard  has  not  yet  taken  the  constante  of  this  new  thermo-chemical 
battery,  but  in  an  experiment  which  we  owe  to  the  chemical  depart- 
ment of  the  laboratory  of  the  Lyc^  of  La  Rochelle,  a  single  slab  was 
sufficient  to  actuate  an  electric  bell  of  the  ordinary  commercial  form. 
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One  can,  moreorer,  bum  seTeral  briquettes  at  onoe,  and  group  them 
in  tension  or  in  quantity  to  inorease  the  effeot.  Three  or  four  slabs 
in  tension  produce  the  decompoeition  of  water. 

Such  are  the  results  at  present  obtained  by  M.  Brard.  Without 
expiessing  an  opinion  as  to  the  future  and  the  results  which  wiU  be 
obtained  from  this  wpparatus,  which  is  at  present  confined  to  the 
laboratoiy,  we  may  observe  that  these  researones  are  very  interesting, 
and  that  to  K.  Braid  must  be  ascribed  the  honour  of  having  been 
the  first  to  construct  a  veritable  eleetro^generative  eombuiiibU. 


ELECTRO-OHEMICAL  METHOD  OF  DETERMINATION  OF 

EQUIPOTENTIAL  LINES  UPON  PLANE  SURFACES. 

By  M.  Adbien  Gx7£bhabj>. 

The  remarkable  works  of  the  author  are  of  a  too  theoretical 
nature^  to  our  great  regret,  to  allow  us  to  submit  them  here  to  an 
analysis  which  would  necessarily  be  succinct,  and  consequently  in. 
complete.  These  works  have,  moreover,  been  published  at  various 
times  in  the  Comptea  JRendus  of  the  Academic  des  Sciences,  1881- 
1882.    We  refer  our  readers  to  them. 

The  programme  of  the  Physical  Section  included,  besides  the 
<x>mmunioations  which  we  have  just  reviewed,  certain  others  wUch 
were  not  read  owing  to  the  absence  of  the  writers.  The  Physical 
Section  having  thus  practically  exhausted  its  programme  separated, 
•electing  as  President  of  the  Section  for  the  next  year  M.  Bertm,  sub- 
director  of  the  Ecole  Normale  Sap^eure,  of  Paris,  and  as  delegates, 
MM.  Al&«d  Niaudet  and  Edouanl  Hospitaller. 

The  La  Roohelle  meeting  closed  on  Aug^t  3l8t.  The  twelfth 
session  will  be  held  one  month,  from  August,  1883,  at  Rouen  (Lower 
Seine). 

ConfereneeB, — ^During  the  Cong^ss  two  public  conferences  have 
taken  place,  one  on  the  deep  water  harbour  of  La  RocheUe,  by  M. 
Bouquet  de  la  Geye,  the  otner  on  the  electric  light,  by  M.  Hospi- 
talier.  This  conference,  without  any  scientific  pretensions,  held  with 
the  object  of  ^  popularising  the  subject,  presented  one  peculiarly 
interesting  point :  all  the  electric  light  experiments  were  made  by 
the  aid  of  thirty  Faure  accumulators,  charged  at  Paris  on  Sunday, 
sent  express  to  La  Rochelle,  and  employed  on  Wednesday  evening 
ior  the  conference  without  having  sensibly  lost  their  charge.  They 
were  used  to  work  arc  lamps,  a  Jablochkoff  candle,  a  Reynier  lamp, 
and  the  incandescent  lamps  of  Edison,  Swan,  and  Maxim.  After 
the  conference  they  still  contained  sufficient  electricity  to  operate  a 
Mangin  projector  of  200  burners.  The  total  energy  stored  up  repre- 
sented nearly  one  horse-power  during  eight  hours. 


CORRESPONDENCE. 


TO  CORRESPOia)ENTS. 

No  notice  can  be  taken  of  anonymous  communications.  Whatever 
is  intended  for  insertion  must  be  authenticated  by  the  name  and 
address  of  the  writer,  not  necessarily  for  publication,  but  as  a 
g^uarantee  of  good  faith. 

Oorrespondence  should  arrive  not  later  than  Tuesday  morning  if  it  is 
desired  to  appear  in  the  following  number. 


ECONOMICAL  ELECTRIC  LIGHTING  ON  A  SMALL 
•      SCALE. 

To  the  Editors  of  The  Eleotrioal  Ebvibw. 

Bibs, — In  South  Africa  we  are  debarred  from  the  manj 
^vantages  enjoyed  by  young  men  in  England  for  expen- 
mentingy  and  the  amatenr  scientist  of  limited  income  here 
gets  confused  and  sceptical  when  comparing  the  knowledge 
he  attains  by  studying  the  various  text-b^ks  by  eminent 
men  on  electrical  science  with  those  applications  of  the 
science  for  really  useful  purposes. 

Men  who  live  wholly  upon  the  plane  of  science  describe 
their  and  others'  discoveries  and  inventions  in  such  a 
positive  and  eloquent  stvle  that  begets  faith  in  the  minds  of 
those  dwelling  upon  the  lower  plane  of  commerce  and 
practical  application,  who  watch  with  hunger  and  patience 
for  the  crumbs,  &c.  But  it  so  frequently  happens  that 
what  is  published  from  the  master's  plane  as  a  valuable 
practical  application  of  a  law  of  force  is,  when  viewed  by 
those  who  have  anxiously  awaited  its  development,  a  mere 
toy,  or  a  piece  of  mechanism  too  delicate  for  hands  other 
than  those  of  pure  scientists.  Thus  the  outsider  is  deluded 
by  the  pictures  descriptive  of  important  discoveries  ;  for  he 
finds  that  when  brought  down  upon  the  plane  of  useful 
application  the  atmosphere  is  too  dense  and  they  cease  to 
^xist. 

I  trust  you  will  accept  this  as  a  sufficient  excuse  for 
reauesting  information  of  a  useful  nature  upon  the  subject 
of  lighting  by  electricity  on  a  small  scale. 

Djnamo-electric  machines  are  by  ^  too  expensive,  cum- 
bersome, and  unmanageable  for  use  in  private  nouses.    Vol- 


taic batteries,  although  much  cheaper  (that  is,  involving 
less  outlay)  and  more  manageable,  are  still  very  troablesome 
when  compared  with  the  use  performed. 

In  this  country  paraffine  oil  is  the  chief  source  of  artificial 
lighting.  What  is  required  to  supersede  that  mc^od  jxir* 
tidily f  for  purposes  requiring. a  bett^  light,  is  an  easilj 
manageable,  and  not  costly,  means  of  applying  electricitj ; 
something  which  would  effectually  replace  the  bidk  of  a 
battery — ^reduce  a  battery  to  a  few  cells — would  aocompligh 
what  IS  needed.  There  are  many  who  would  not  object  to 
a  reasonable  amonnt  of  trouble  to  secure  the  advantage  of  a 
superior  light.  Now,  a  good  deal  is  said  in  text-booh  on 
electrical  science  about  the  great  power  of  "current  in- 
duction coils  *' — that  the  current  from  a  few  cells  of  a  snit- 
able  battery  produces  powerful  effects  when  pa^ed  throng 
an  induction  coil  of  even  small  dimensions.  Dr.  Ferguson 
writes : — "  Of  late  years  coils  of  great  power  have  been  con- 
structed, rivalling,  if  not  exceeding,  the  most  powerftd  ehUrk 
machines  in  length  and  power  of  spark."  Yet  little  or 
nothing  is  said  at  the  present  time  aoout  their  application 
to  electric  lighting  in  households.  Mr.  J.  W.  Urqahart, 
C.E.,  in  his  work  on  the  *'  Electric  Light ;  its  Production 
and  Use,  t&c.,"  merely  mentions  that  some  generators  have 
been  constructed  upon  the  principle  of  current  indoction, 
and  says  the v  are  not  the  most  successful,  and  passes  the  snb- 
ject  by.  This  would  make  induction  coils,  from  a  practical 
standpoint,  appear  of  no  value,  in  spite  of  the  ^t  that 
every  scientific  writer  on  electricity  speaks  so  very  highly 
of  tnem. 

Your  valuable  journal  seems  to  be  the  only  source  of 
thorough  information  on  these  matters — so  highly  desirable 
in  the  interests  of  this  rapidly  developing  science  as  a  guide 
to  the  sanguine  uninitiated — and  I  shall  be  glad  to  know  if 
it  is  economical  to  use  induction  coils  in  place  of  large 
batteries  for  the  production  of  a  light  for  everyday  use. 
Is  the  light  steady  produced  through  this  medium  ?  If  not, 
can  a  email  secondary  battery  be  u»&d  between  the  induction 
coils  and  the  lamp  with  the  effect  of  steadying  the  light  ? 
If  so,  whose  make  is  the  best  for  real  use  ?  Can  more  than 
one  lamp  be  used  in  the  circuit,  either  in  series  or  multiple 
arc?  Any  information  of  a  practical  nature  will  be 
esteemed. 

NATALIAN. 

July  21st,  1882. 

5 We  will  endeavour  to  answer  our  correspondent's  letter 
y  in  our  next  issue. — Eds.  Elbc.  Rev.] 


RECENT    PROGRESS   IN   TELEPHONY. 
To  the  Editors  of  The  Electrical  Review. 

Sirs, — On  reading  the  paper,  in  last  Electrical  Rbvibw, 
as  read  by  Mr.  W.  H.  Preece,  on  "  Recent  Progress  in  Td^ 
phony,"  before  the  British  Association,  I  was  struck  with 
the  similarity  of  an  experiment,  and  even  the  use  of  the 
very  words,  as  was  done  and  used  by  an  old  friend  of  mine 
thirty  years  ago.  The  words  I  refer  to  are  put  in  italics  in 
your  report,  and  are  "to  communicate  across  seas  and 
channels  tvUhout  tJie  aid  of  wires  at  aU.**  This  individnil 
was  a  Mr.  J.  B.  Lindsay,  of  Dundee,  a  man  who  was  evi- 
dently born  fifty  years  too  soon ;  devoted  a  great  portion 
of  his  time  to  electric  lighting  and  telegraphy;  demonstrated 
the  practical  possibility  of  sending  needle  deflections  across 
large  bodies  of  water,  across  the  docks  at  Dundee  in  1848, 
and  1850,  across  the  Tay  at  Perth  and  the  Dee  at  Aber- 
deen. In  1859,  at  the  latter,  city  Mr.  Lindsay  endeavoured 
to  demonstrate  his  system  before  the  British  Association 
then  assembled  there,  but  was  barely  listened  to,  an^ 
laughed  at  as  a  visionary.  \ 

With  your  permission  I  will  be  glad  to  give  mop  about 
this  uncommon  man's  many  electrical  id^ — y/--)iMA 
haye  since  become  realities. 

I  am,  &Q,, 

G.  U 

Dundee,  September  ^th. 

[We  shall  be  glad  to  receive  any  farther  ^, 
on  these  matters  from  Mr.  Lowdon,  if  aui 
Blec.  Rev.] 


Sept.  9,  1882,] 
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THE  TELEPHONE. 
To  the  Editors  of  The  Electrical  Review. 

SiB8, — I  was  not  so  far  wrong,  it  seems,  when  I  remarked 
that  '^  Jostice"  had  more  of  ktw  than  of  justice  in  his 
<M>mpo6ition :  for  what  I  suspected  he  now  admits,  namely, 
that  his  letter  was  based  not  on  the  real  justice  of  the 
question,  but  upon  a  Ghancery  judge's  decision — which  may 
or  may  not  be  accepted  as  final,  and  which  proves  nothing 
on  the  abstract  point,  because  it  does  not  follow  as  a  neces- 
sary truth  either  that  the  proper  evidence  was  placed  before 
the  court,  or  that  the  court  was  able  to  appreciate  questions 
of  electrical  science.  As  to  the  "  blissnil  ignorance  "  of 
Sir  Frederick  Bramwell  on  matters  electrical,  I  decline  to 
enter  upon  such  a  personal  topic.  But  as  your  correspon- 
dent, ^'  Justice,*'  cites  the  judgment  of  Mr.*  Justice  Fry,  I 
have  consulted  a  copy  of  that  document,  and  I  find  that 
the  learned  judge  lays  down  with  great  clearness  and  dis- 
crimination that  the  class  of  tension-regulators  which 
Edison's  claim  is  held  to  cover  (in  combination  with  a  dia- 
phragm), is  a  class  in  which  the  tension-regulator  is  made 
of  a  substance  that  is  compressible,  semi-conductive,  and 
resilient.  The  judge  adds,  "  I  think,  therefore,  that  the  true 
meaning  of  the  claim  which  I  have  just  read,  is  the  union 
of  a  tjrmpan  or  diaphragm  capable,  of  vibrating  under  the 
wnnd-waves  with  an  electric  tension-regulator  Jiaving  the 
quality  which  I  have  just  described."  (I  italicise  the  words 
which  "  Justice  "  has  overlooked.) 

Farther,  I  am  compelled  to  differ  absolutely  from  "  Jus- 
tice "  on  a  point  of  the  very  gravest  moment. 

"Justice  "  says  :  "I  now  merely  recite  the  words  of  the 
decision  of  Mr.  Justice  Fry,  who  did  not  think  it  had  been 
established  *that  Eels' s  transmitter  combined  a  diaphra^ 
with  a  tension-refftUator/  "  I  italicise  the  words  which 
"Justice  "  says  he  "  merely  recites  "  from  the  decision,  and 
which  "  Justice  "  puts  into  quotation  marks.  Now  I  have 
gone  carefully  through  the  twenty-seven  pages  of  the 
printed  judgment  delivered  by  Mr.  Justice  Fry,  with  the 
remarkable  result  of  finding  that  the  words  which  "Justice" 
says  he  "  merely  recites,"  are  not  to  be  found  therein  at  all 
from  the  first  page  to  the  last.  Mr.  Justice  Fry  in  his 
decision  does  not  use  those  words  nor  anything  approaching 
them.  On  the  contrary,  he  says  (see  printed  «judgment, 
p.  11,  line  82)  :  '^  Such  a  tension-regulator  as  Mr.  Edison 
invented  has  been  discovered  in  Beis's  mstument:'  I, 
therefore,  deliberately  accuse  '^  Justice  "  of  a  contemptible 
and  disgraceftd  literary  fraud  in  attempting  to  palm  off  as  a 
quotation  from  Mr.  Justice  Fry's  very  clear  decision,  words 
which  not  only  are  contrary  to  the  sense  of  that  decision, 
bat  which  are  not  even  to  be  found  there  at  all. 

I  must  absolutely  and  peremptorily  decline  to  say  one 
word  more  in  reply  to  a  writer  who  can  thus  abuse  the 
name  of  '*  Justice,"  in  order  to  perpetrate  so  jpiE^ble 
and  monstrous  an  INJUSTICE. 


ELECTRIC    LIGHTING    CONTRACTS. 

To  the  Editors  of  The  Electrical  Review. 

Dbae  Sihs, — I  have  much  pleasure  in  replying  to  Mr. 
Hammond's  letter.  My  object  in  writing  you  was  merely  to 
contradict  a  statement  which,  unless  explained  away,  might 
have  had  a  detrimental  bearing  on  the  Pilsen  Company. 
Mr.  Hanmiond's  explanation  is  in  every  way  satisfactory, 
and  I  regret  that  he  should  consider  that  anjr  imputation 
was  made  by  me,  and  assure  him  it  was  not  intentional. 
[  remain.  Yours  faithfully, 

JAMES  BEATTIE. 
6th  September,  1882. 


MANGANESE. 

To  the  Editors  of  The  Electrical  Review. 

Dear  Sirs,— Will  you  kindly,  through  the  medium  of 
your  columns,  give  me  some  information  about  Manganese. 
We  have  sevend  mines  of  it  in  this  district  lying  icQe.  A 
trial  shipment  was  sent  to  London  (some  60  tons)  a  few 
months  back,  but  no  returns  are  yet  to  hand.  I  should 
like  to  know  something  of  the  difi^rent  kinds  that  are  at 
present  in  demand,  and  of  the  mode  of  reducing  the  ore. 


If  I  am  asking  for  more  information  than  you  can  i^ord  to 
give  in  your  columns,  would  you  kindly  let  me  know  in  what 
works  I  could  obtain  it         AN  OLD  SUBSCRIBER. 

Port  Curtis,  Queenriand,  Sth  July. 

[Owing  to  the  pressure  on  our  space  we  are  this  week 
obliged  to  leave  over  answers  to  correspondents.  In  the 
meantime  perhaps  some  of  our  readers  may  have  such  infor- 
mation at  hana  as  '^  Aji  Old  Subscriber  "  desires. — Eds. 
ELEa  Rev.] 


NOTES. 


ELECTRICAL    REVIEW. ^REMOVAL    OF 

OFFICES.— On  and  after  this  date  the  REYIEW 
will  be  published  at  22^  Paternoster  Row,  to  which 
address  letters  for  the  ^^  Editors  "  may  be  sent. 
Business  communications  to  be  addressed  to  H. 
Alabaster,  to  whom  cheques  and  post-office  orders 
(on  chief  office,  London)  should  be  made  payable. 


The  Dominion  Telegraph  and  Signal  Service. — ^We 
make  the  following  exti'act  &om  the  Dominion  Annual 
Register,  1881  : — **A  telegraphic  and  signal  service  has 
been  established  at  Ottawa  as  a  regalar  branch  of  the  Public 
Works  Department,  under  the  management  of  the  well- 
known  engineer  and  electrician,  Mr.  P.  N.  Gisbome,  the 
original  projector  of  the  Atlantic  cable.  His  appointment 
by  the  cfovernment  of  Canada  dates  from  1st  May,  1879." 

The  following  is  a  brief  summary  of  important  services 
performed  under  Mr.  Gisborne's  management :— "The  con- 
struction of  the  c^ast  telegraph  line  between  Cause  and 
Halifax,  Nova  Scotia,  under  contract  with  the  Dominion 
Telegraph  Company  ;  the  inspection  and  reorganisation  of 
the  telegraph  service  in  British  Columbia,  and  subsequent 
purchase  from  the  Western  Union  Telegraph  Company  of  all 
their  lines  and  cables  within  the  province,  whereby  the  saving 
of  a  large  annual  expenditure  was  effected  ;  the  fitting  out, 
under  contract  with  the  India-rubber,  Gutta-percha,  and 
Telegraph  Works  Company,  of  London,  England,  of  the 
Government  steamer  Newfield  as  a  cable  ship,  and  the  sub- 
sequent laying  of  the  following  submarine  electric  cables  : 
Anticosti  Island  to  Gaspe,  Province  of  Quebec  ;  Magdalen 
Islands  to  Cape  Breton,  Nova  Scotia ;  Bras  d*Or,  Lake 
Crossing ;  Grand  Manan  to  Campo  Bello,  New  Brunswick  ; 
and  Campo  Bello  to  Eastport,  State  of  Maine ;  all  of  which 
are  in  successful  and  economical  operation.  The  con- 
struction under  contract  with  Messrs.  Kennedy,  Bertrand 
and  Co.,  of  the  land  lines  upon  Anticosti,  and  the  Ma^alens, 
in  connection  with  the  Hon.  P.  Fortin's  comprehensive  plan 
for  establishing  signalling  stations  and  fishery  bulletins 
throughout  the  Gulf  of  St.  Lawrence  and  shores  of  the 
Dominion ;  the  construction  under  contract  with  Messrs. 
Robinson  and  Co.,  of  the  land  lines  upon  Grand  Manan 
and  Campo  Bello  Islands ;  the  erection,  under  agreement 
with  the  Dominion  Telegraph  Company,  of  a  land  line 
between  Bav  St.  Lawrence  and  Sydney,  Cape  Breton,  Nova 
Scotia.  The  submergence,  under  Mr.  Gisborne's  super- 
vision, of  the  following  electric  cables :  Saanich  Axm- 
Nanaimo  to  Gabriola,  Vancouver  Island  ;  Valdes  Island  to 
Point  Gray,  British  Columbia  ;  also  the  raising  and  repair 
of  six  old  cables  upon  the  San  Juan  Island  route  ;  the  con- 
struction (now  in  progress)  under  contract  with  the  Montreal 
Telegraphy  Company,  of  land  lines  between  Bale  St.  Paul 
and  Chicontimi,  and  Murray  Bay,  towards  Point  des 
Montes." 

It  will  be  seen  from  the  above  that  Mr.  Gisborne's  services 
have  been  of  a  most  valuable  character,  and  are  held  in 
high  appreciation,  not  only  by  the  Government,  but  by  the 
people  and  press  of  the  country  generally. 

The  West  Indli  and  Panama  Telegraph  Company's 
Cable  SHiPS.~The  Panama  Star  and  Herald  of  the  10th 
nit.  gives  the  following  information  as  regards  the  move- 
ments of  the  repairing  vessels  of  the  West  India  and 
Panama  Teleerapn  Company :— St.  Thomas,  August  4th. — 
The  cable  ship,  Duchess  of  Marlborough,  returned  here 
yesterday  from  Grenada,  bavins^  repau*6d  the  section  between 
that  island  and  Trinidad.    The  cable  steamer,  On^ler, 
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also  returned  to  harbour  for  a  supply  of  steel  wire  grappling 
rope,  which  was  quickly  transferred  from  the  Duchess,  and 
the  latter  having  coaled,  both  steamers  left  early  this  morn- 
ing to  effect  the  repairs  of  the  St.  Thomas  and  St.  Eitts 
section.  The  6hrappler  has  abeady  been  occupied  on  this 
nearly  five  months,  during  which  time  she  lost  several 
thousand  &thoms  of  valuable  steel  grappling  rope,  grapnels, 
and  buoys.  She  is  now  working  in  over  one  and  a  half 
miles  of  water.  This  great  depth,  and  the  irregular  and 
rocky  nature  of  the  bottom,  are  retarding  operations.  The 
weather  lately  has  been  rough,  and  has  washed  the  buoys  off 
the  cable  when,  with  calm  weather,  it  would  only  have  been 
a  matter  of  a  few  hours  to  complete  the  work.  This  cable 
when  repaired  will  be  practically  a  new  one.  The  whole  of 
the  line  from  St.  Kitts  to  within  about  twenty  miles  of 
St.  Thomas  having  been  submerged  during  the  last  twelve 
months. 


Automatic  Electric  Signalling  on  Railways. — ^An 
evening  paper,  prone  to  indiscreet  dabbling  in  scientific 
matters,  says  that  "  a  tolerably  complete  scheme  of  the  kind 
was  invented  and  patented  several  years  ago  by  Sir  David 
Salomons,  and  it  has  been  re-invented  and  patented  two  or 
three  times  since."  The  fact  is  Sir  D.  Salomon's  invention 
was  not  patented  till  October  13th,  1874  (No.  8,515),  whilst 
a  similar  device  had  been  invented  and  patented  by  Mr. 
W.  T.  Whiteman  as  early  as  January  22nd,  1874  (No.  270). 


Electric  Railway  in  Switzerland. — Prom  Switzer- 
land it  is  reported  that  an  arrangement  has  just  been 
concluded  by  Mr.  Pearson,  of  the  London  firm  of  John 
Taylor  and  Co.,  on  behalf  of  a  syndicate  of  English  capi- 
talists, and  Mr.  Theodore  Turrettini,^cting*for  the  local 
government,  for  the  construction,  on  the  Edison  system,  of 
an  electric  railway  from  St.  Julien,  in  Savoy,  to  Femey,  and 
thence  to  (Geneva.  The  total  length  of  the  line  wUl  be 
about  16  miles. 


The  German  Railway  Accident, — ^The  telegrams  from 
the  continent  agree  that  the  appalling  railway  accident  which 
happened  near  Hngstettin  on  Sunday  last,  when  upwards 
of  fifty  persons  were  killed  and  numbers  injured,  was 
caused  by  a  telegraph  pole  having  been  thrown  across  the 
line  during  a  thunderstorm.  As  we  may  shortly  expect 
stormy  weather,  it  is,  perhaps,  not  too  much  to  ask  the 
railway  companies  to  cause  their  lines  to  be  carefully 
examined,  so  that  a  similar  catastrophe  in  our  own  country 
may  not  be  chronicled. 


The  Telegraph  Arrangements  of  the  Army. — ^The 
telegraph  arrangements  of  the  army  in  Egypt  are  ordered  to 
be  under  the  commanding  officer  of  the  Koyal  Engineers, 
and  to  be  divided  into  two  portions — that  in  front  of  the 
advanced  depdt,  and  that  between  the  advanced  dep6t  and 
the  base  of  operations.  Arrangements  have  been  made  for 
detachments  of  soldiers  to  patrol  all  the  telegraph  lines  to 
prevent  the  wires  being  cut  or  tapped  by  the  enemy,  and  for 
military  guards  to  protect  the  telegraph  stations.  Stores 
have  been  sent  out  for  12  stations.  In  addition  to  the 
necessary  telegraph  waggons  and  reels,  there  have  been  sent 
24  "  sounder"  instruments  for  the  dozen  stations,  and  15 
Morse  recording  instruments  for  field  work,  together  with 
8G0  rolls  of  Morse  paper,  48  Leclanch^  10-ceU  batteries, 
500  insulators,  200  iron  telescopic  telegraph  poles,  a  large 
number  of  wood  poles,  12  lightning  protectors,  12  wheels 
for  cipher  signalling,  1,200  yards  of  copper  wire  covered 
with  gutta-percha,  86  miles  of  insulated  copper  wire,  and 
86  mues  of  insulated  galvanised  iron  wire.  In  addition  to 
the  above,  the  Royal  Engineers  have  ta^en  out  an  assort- 
ment of  stores  for  army  signalling,  i.e.,  effecting  communi- 
cation by  means  of  visual  signals  between  different  posts  in 
forts  and  military  stations.  Among  these  are  86  hand-draw 
telescopes  for  field  observations,  72  gas-bags,  and  d6  pres- 
sure-bags for  the  lime  light  for  night  signalling,  86  lime 
light  lamps,  72  large  powerful  bull's-eye  signalling  lamps, 
86  heliographs,  86  fog-horns,  and  72  army  signalling  fiags 
and  poles.  Altogether,  the  telegraphic  and  signalling 
arrangements  of  the  campaign  are  said  to  be  the  most 
of  those  of  any  army  which  ever  took  the  field. 


TBLBPHONiNa  Extraordinary. — According  to  the 
Bradford  Daily  Chronicle,  a  well-known  reciter  gave  "As 
you  like  it,"  the  other  evening,  in  the  Technical  School, 
The  Telephone  Company,  which  has  subscribers  m  Hi^ifci' 
Leeds,  Dewsbury,  and  Huddersfield,  supplied  them  with  a 
treat,  for  there  were  placed  on  a  table  on  the  {datfonn 
sevenJ  different  kinds  of  transmitters,  thus  enabling  all 
their  subscribers,  who  were  mUes  away,  to  hear  the  recita- 
tion. The  subscribers  at  Leeds,  during  the  evening,  notified 
that  in  addition  to  hearing  the  elocutionist,  at  the  finish 
of  each  act  the  applause  of  the  audience  was  qnite  aadiUe. 
Each  evening,  when  a  performance  takes  place  in  tbe  hall, 
it  is  to  be  heard  at  the  various  towns  where  snbscriben 
reside.  At  one  of  the  chapels  in  Hali&x  the  telephone  is 
fixed  to  the  head  office  at  Bradford,  and  it  is  said  that  eadi 
Sunday  the  service  is  heard  in  Bradford. 

The  Telephone  Cable  across  the  Tay.— On  Monday 
the  Dundee  Harbour  Trustees  considered  the  appUcation  of 
Mr.  Young,  District  Engineer  of  the  National  Telephone 
Company,  Limited,  for  permission  to  lay  a  telephone  ciHk 
near  to  the  Post-office  cables  at  West  Ferry,  for  the  purpose 
of  connecting  Dundee  to  Pifeshire.  The  meeting  resolved 
that  the  Harbour  Trustees,  in  so  Air  as  they  are  interested, 
assent  to  the  laying  of  the  cable  by  the  aforesud  company 
at  the  place  referrea  to,  on  the  company  obtaining  the  con- 
sent of  the  Board  of  Trade  to  the  proposed  operation. 

The  French  Atlantic  Cable. — ^We  observe  that  the 
steamer  Scoiia,  Captain  Cato,  belonging  to  the  Telegraph 
Construction  and  Maintenance  Department,  left  Plymouth 
on  Saturday,  to  renew  her  efforts  at  repairing  the  French 
Atlantic  cable.  This,  after  being  repaired  a  thousand  mfles 
from  Plymouth,  again  parted  within  20  miles  of  the  original 
breakage.  The  Scotia  has  taken  coal  and  provisions  for 
two  months. 


Quick  Returns. — The  Eastern  Telegraph  Company  arc 
said  to  be  realising  by  the  war  in  Egypt  a  daily  revenne  of 
£6,000.  This  income  is  derived  exclusively  from  the  da- 
patches — official  and  press — sent  from  the  headouartere  of 
the  army  on  the  Canal  and  from  Alexandria.  UntO  tbe 
outbreak  of  the  war  there  was  no  direct  telegraphic  com- 
munication between  Port  Said  and  Alexandria.  The  Eastern 
Company  laid  a  cable  from  Alexandria  to  Port  Said,  at  a 
cost  of  £24,000  and  this  sum  was  paid  off  by  the  rerenue  of 
four  days. 

Electric  Lighting  at  Eastbournb. — ^The  Local 
Board  of  Eastbourne  having  entered  into  a  contract  for  the 
lighting  of  the  principal  thorougUares  by  electrici^on 
Friday  the  1st  inst.  the  Parade  was  illuminated  by  16  firusb 
lights.  Other  lamps  are  soon  to  be  in  operation,  the 
dynamo-electric  machine  employed  being  capable  of  pro- 
ducing 40  lights.  Of  the  present  installation  the  last  lamp 
is  at  a  distance  of  two  miles  from  the  station,  and  a  length 
of  cable  amounting  to  four  and  a  half  miles  is  used,  laid 
underground. 

Electric  Lighting. — ^At  a  meeting  of  the  Aberdeen 
Town  Council,  held  on  Monday  last,  the  Gas  and  Lighti^ 
Committee  reported  that,  having  considered  the  remit  made 
to  them  with  reference  to  the  bill  promoted  by  the  Corpora- 
tion in  relation  to  the  supply  of  light  by  electricity,  th^ 
were  of  opinion  that  no  action  under  the  statute  shonld  be 
tiJcen  at  present.  This  recommendation  was  adopted.  The 
Lord  Provost  said  their  gas  engineer  might  be  instmcted  to 
make  some  experiments  in  electric  lighting  which  would  be 
productive  of  considerable  interest  to  the  city.  He  l^P^.'J^ 
committee,  in  making  up  the  gas  estimates  for  the  yw,  might 
be  able  to  consider  whether  they  would  not  set  aside  £iO^^ 
or  £800  in  order  that  the  engineer  might  have  an  oppor- 
tunity at  some  suitable  place  to  make  experiments  on 
behalf  of  the  city. 

A  letter  from  the  managing  director  of  the  Bmsh  Eleotno 
Light  and  Power  Generator  Company,  asking  the  Bdinbn^ 
Town  Council  to  make  a  trial  of  their  light  on  ^*^^ 
Bridge  and  North  Bridge,  engaged  the  attention  of  the 
Cleaning  and  Lighting  Committee  on  Monday.  JPfW^  "^ 
is  an  evident  chariness  to  further  expenvimm  ^  ^ 
electric  light,  the  fact  that  while  Princes  Str^  ^  is  f»Wj  ^ 
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lighted  b7  Braj's  gas  burners,  it  is  aEt  a  cost  greater  than 
the  electric  light ;  that  the  terms  now  proposed  are  more 
favourable  th^  those  conclnded  last  year,  and  that  the 
North  British  Railway  Company,  instead  of  giving  it  up,  are 
extending  its  nse,  will  not  be  without  their  influence  on  the 
decision  of  the  sub-committee,  to  whom  the  question  has 
been  entrusted. 


The  Elbotrio  Light  in  St.  Luke's.— The  City  Press 
9Kjn  that  the  vestry  of  St.  Luke's,  Old  Street,  has  received 
a  letter  from  the  Metropolitan  (Brush)  Electric  Light  and 
Power  Company  (Limited)  asking  the  consent  of  the  vestry 
to  die  grant  by  the  Board  of  Trade  of  a  licence,  under  the 
Electric  Lighting  Act  of  last  session,  for  the  supply  of 
electricity  within  the  parish,  to  be  taJ^en  into  considera- 
tion at  the  next  meeting  of  the  vestry. 


Eleoteioal  Engineering. — ^The  Hammond  Company 
Electrical  Engineering  College  at  2,  Bed  Lion  Square,  was 
opened  last  Wednesday  for  its  first  session,  after  an  intro- 
ductory speech  by  Mr.  Robert  Hammond.  "We  hear  that 
the  College  starts  with  25  pupils.  Mr.  H.  E.  Harrison,  B.Sc., 
is  the  Principal. 

The  Resibtanoe  of  Carbon. — In  the  course  of  his  paper 
on  "  Recent  Progress  in  Telephony,"  read  before  the  British 
Association  meeting  at  Southampton,  Mr.  Preece  remarks, 
when  speaking  of  carbon  ;  "  It  has  the  remarkable  jHX)perty 
of  having  its  resistance  lowered  when  it  is  heated — the 
reverae  of  metals.  This  observation  is  due  to  Mr.  Shelford 
Bidwell."  It  is  rather  to  be  regretted  that  Mr.  Preece  did 
not  give  the  date  of  !Mr.  BidweU's  discovery,  more  especisdly 
as  Mr.  S.  A.  Varley  had  entered  very  fully  inta  this  matter 
in  a  paper,  also  read  before  the  British  Association,  in  1870. 


Elbcttrical  Apparatus. — "Wq  have  received  an  illus- 
trated descriptive  price-list  of  apparatus  manufactured  and 
supplied  by  Messrs.  H.  and  E.  J .  Dale,  of  Little  Britain, 
London,  E.C,  The  catalogue  commences  with  frictional 
electricity,  and  a  very  complete  list  of  machines  and  ex- 
perimental apparatus  in  connection  therewith  is  given. 
Magnets  and  electro-magnets  stand  next  in  order,  followed 
by  resistance  coils,  and  an  exhaustive  selection  of  galvanic 
batteries  and  chemicals,  some  of  the  more  important  being 
of  Dale's  spcial  construction.  The  patent  "  granule  "  bat- 
tery is  said  to  give  exceedingly  good  resulti^  four  of  the 
large  cells  keeping  a  Swan  lamp  of  5  candle-power  in  action 
for  forty  hours.  Telegraphic  apparatus,  induction  coils, 
telephonic  and  electric  lighting  apparatus  of  all  descriptions, 
together  with  almost  everything  appertaining  to  electrical 
matters.  In  fact  the  catalogue  is  one  of  the  most  complete 
we  have  had  occasion  to  peruse,  and  we  can  strongly  re- 
commend it  to  all  desirous  of  purchasing  electrical  ap- 
paratus. 

Electricity  in  French  Lighthouses. — ^A  recent  law 
of  the  French  Legislature  authorised  the  application  of  the 
electric  light  in  no  fewer  than  42important  lighthouses  on 
the  coasts  of  France.  The  total  expense  of  this  change 
is  estimated  at  about  £320,000  sterling. 


The  American  Association  for  the  Advancement 
OP  Science. — At  10  o'clock  on  the  morning  of  the  28rd 
August,  the  William  Molson  Hall,  Montreal,  was  crowded 
by  a  briUianl  and  distinguished  audience,  to  welcome  the 
American  Association  for  the  Advancement  of  Science. 

This  the  31st  annual  meeting  of  the  association  is  one  of 
the  most  successful  yet  held  ;  the  list  of  applicants  for  mem- 
bership being  large,  and  the  papers  in  the  hands  of  the 
committee  numbering  upwards  of  two  hundred.  The  re- 
tiring President,  Professor  George  J.  Brush,  of  New  Haven, 
Connecticut,  introduced  the  new  President,  Principal  J.  W. 
Dawson,  F.R.S.,  F.G.S.,  &c.,  who  thanked  the  association 
for  the  honour  conferred,  and  said,  ''I  accept  it  as  the 
choice  was  in  some  degree  determined  b^  the  wish  to  do 
honour  to  Canada,  and  to  give  to  the  meetinjg  a  character  as 
Qiorouehl^  international  as  possible.  Science  from  her 
serene  neight  overlooks  bHI  the  national  boundaries  and 
comprehends  the  whole  world  in  her  scope  of  vision.    It 


becomes  us,  therefore,  for  the  fcime  being  to  merge  the 
character  of  citizens  of  the  United  States  of  Canada  m  that 
of  cosmopolitan  men  of  science." 

The  President  stated  that  the  annual  meeting  of  the 
British  Scientific  Association  opened  that  day  in  South- 
ampton, England,  and  he  suggested  that  a  message  of 
greeting  be  cabled  to  it  from  tms  association,  a  proposition 
which  met  the  approval  of  the  meeting. 

Dr.  T.  Sterry  Hunt  next  addressed  the  association,  and 
after  several  speeches  of  a  complimentary  character,  the 
association  divided  into  nine  sections.  Section  B.,  Physics, 
is  the  only  one  that  calls  for  notice  in  these  pages.  In  this 
section  Mr.  W.  Le  Conte  Stevens,  of  New  York,  read  a  paper 
on  "  Vision  by  the  Light  of  the  Electric  Spark." 

Vision  bt  Moicbntasy  Illumination. 

This  pai>6r  was  supplemetary  to  oUier  papers  published  daring  the 
last  year,  in  one  of  which  Mr.  Stevens  had  explained  a  new  method 
of  stereoscope  from  a  pair  of  perfectly  similar  pictures,  by  so  adjusting 
these  in  position  that  the  retmal  images  of  them  should  be  dissimilar, 
and  thus  the  effect  of  depth  in  space  obtained  from  the  combination. 
He  had  explained  these  ge<nnetricaUj  on  the  assumption  that  free 
motion  of  me  eyes  was  possible  in  viewing  them.  The  raesent  ex- 
periments were  conducted  to  ascertain  whether  the  same  effects  could 
be  secured  when  the  period  of  illumination  was  so  hnet  that  no 
motion  of  the  eyes  was  possible.  Mr.  Stevens  explained  the  apparatus 
employed,  which  consisted  of  a  reflecting  stereoscope,  arrange  in 
such  manner  as  enabled  the  observer  to  rotate  the  oaras  on  a  vertical 
axis,  and  at  the  same  time  to  secure  any  desired  relation  between  tiie 
visual  lines.  The  electric  spark  was  obtained  from  a  large  induction 
coil,  and  it  was  found  that  in  n^lv  every  case  binocular  effects  were 
perceptible  by  the  light  of  a  single  spark.  The  experiments  were 
varied  in  many  ways  and  quantitive  results  were  obtained,  to  which 
Mr.  Stevens  referred.  He  called  attention  also  to  a  peculiar  steieo- 
graph,  devised  some  years  ago  by  Prof.  Hlnes,  oi  Pennsylvania, 
which  viewed  by  momentary  illumination  showed  that  bmocular 
effects  are  obtainable  without  the  eyes  of  the  observer  being  in  such  a 
condition  as  to  make  the  perception  of  double  images  possible  in  any 
part  of  the  binocular  field  of  view.  These  experiments  were  performea 
not  only  with  parallel  vision,  but  also  wim  strong  convergence  of 
visusd  Imes,  and  the  disturbance  of  judgment,  due  to  unusual  muscular 
conditions,  was  strongly  brought  out  in  this  way. 

AimTAT.  Navigation  Pbaotioable. 

Mr.  Joseph  L'Etoile,  of  the  Department  of  the  Interior,  Ottawa, 
read  his  paper  on  **  A  Review  of  the  Subject  of  Atmospheric  Current, 
Electricity,  and  Gases,  with  a  view  to  Practical  Aerial  Navigation  by 
means  of  Balloons."  The  paper  was  illustrated  with  a  proposed 
balloon  of  fish-like  form  with  a  sorew  at  one  end  and  a  rodder  at  the 
other  end.  He  said  that  the  system  of  practical  ballooning  means 
that  ab^oon  should  ascend  without  loss  of  oallast  and  should  descend 
without  waste  of  gaa.  The  balloon  of  the  future  should  be  given  the 
shape  of  a  fish  provided  with  a  propeller,  a  rudder,  with  gpas  and  air 
pumps,  and  throe  gasometers,  one  for  gas,  one  for  air,  and  one  for 
worlang  the  change  of  temperature  in  the  balloon  caused  by  the  solar 
warmth,  or  moist  in  the  air,  so  that  by  these  means  the  balloonist  or 
aeronaut  can  control  his  air  vessel  as  eaaQv  as  the  eng^eer  in  his 
steamboat  or  locomotive.  It  is  well  known  that  when  a  balloon  shoots 
up,  the  gas  dilates,  the  gasometers  or  gauges  tell  the  changes,  and 
the  balloonist  adjusts  to  circumstances.  A  balloon  built  on  this  new 
plan  can  ascend  or  descend  slowly,  thus  giving  time  to  meteorological 
instruments  to  mark  accurate  changes.  Charts  could  be  made,  and  * 
balloonists  would  know  the  routes  of  travel  in  the  air,  day  and  night, 
at  any  season  of  the  year.  To  give  an  idea  of  the  possibmty  of  esta- 
blishmg  those  charts,  the  following  may  be  apropos.  For  instance,  a 
balloon  sailing  from  America  to  Europe  should  keep  within  the  lower 
region,  when  sailing  from  Europe  to  America  it  should  sail  in  the 
high  region.  Why  so  ?  The  reason  is  that  cold  air  is  heavier  than 
warm  air,  consequentiy  the  cold  Arctic  currents  prevail  in  high  alti- 
tudes especially  in  northern  Europe  and  America. 


NEW  COMPANY  REGISTERED. 

South  Staffordshire  Electric  Lighting  Company, 
LiMiTBD.— Capital  £100,000,  in  £5  shares.  Offices,  83, 
Waterloo  Street,  Birmingham.  Objects  :  To  produce  and 
supply  electric  light,  heat,  and  power,  and  also  to  carry 
on  telegraphic  and  telephonic  business.  Signatories 
(with  one  share  each) :  R.  Williams,  Wednesbury ;  T. 
Underhill,  M.D.,  Darlaston ;  J.  Smith,  Wednesbu^ ;  E. 
Horton,  Darlaston  ;  J.  0.  Tildersley,  Willenhall ;  J,  Harper, 
Bilston ;  E.  H.  Carter  and  E.  Pritchard,  O.E.,  Birming- 
ham ;  J.  Solly,  Tipton  ;  J.  Davy,  West  Bromwich ;  E. 
Howe,  Tipton ;  L.  Parker,  Birmingham  ;  P.  D.  Bennett, 
Edgbaston  ;  Joseph  Smith,  Wednesbiiry  ;  J.  Slater,  Darlas- 
ton. The  signatories  are  to  appoint  the  first  directors. 
Qualification  :  £250  in  shares  or  stock  ;  the  shareholders  in 
general  meeting  will  decide  the  remuneration  of  the  direc- 
tors. R^te^  August  ^Ist,  by  Walter  Webb  and  Go., 
28,  Queen  Victoria  Street. 
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NEW  PATENTS— 1882. 


4158.  "ApparatuB  for  measuring  and  regiBtering  electric  cur- 
rents."   A.  L.  LiNXFF.    Dated  Angost  31. 

4159.  ''Telephonic apparatus.**  J.  H.  JomraoN.  (Communicated 
by  A.  D'ArsonyaL)    Bated  August  31. 

4160.  <*  Telephonic  instruments."  J.  D.  Hxtsbaitds.  Dated 
August  81. 

4162.  "Electric  lighting  and  apparatus,  and  fittings  to  be  used 
therefor."    T.  T.  Sioth.    Dated  August  31. 

4168.  **  A  new  or  improved  carbon  for  use  in  arc  or  incandescent 
electric  lamps,  also  applicable  as  the  porous  plates  of  secondary  or 
polarisation,  or  other  batteries  or  instruments,  imd  for  other  analogous 
purposes."    H.  J.  MAwnTATT..    Dated  September  1. 

4178.  *'  Secondary  or  storage  batteries."  D.  G-.  Fttzgebald  and 
T.  J.  JoiTES.    Dated  September  1. 

4180.  ''  Manufacture  of  carbons  for  incandescent  electric  lamps." 
J.  Jaxbbon.    Dated  September  1. 

4186.     ''Voltaic  batteries."    L.  HABTXAJm.    Dated  September  2. 

4192.  "Electro-hydraulic  meter  for  the  measurement  of  electric 
currents."    B.  Haiocond  and  L.  Goldenbebo.    Dated  September  2. 

4198.  "Galvanic  batteries."  E.  B.  Bube  and  W.  T.  Scott. 
Dated  September  2. 

4212.  "Production  and  treatment  of  carbonised  material  to  be 
used  for  filtration,  and  in  the  construction  of  electrical  batteries,  and 
for  other  purposes.  J.  H.  Johnson.  (Communicated  by  A.  Caron.) 
Dated  September  5. 

4220.  "  Improvements  in  the  electrical  regulation  of  steam  and 
other  power  engines  and  pumps,  and  in  apparatus  to  be  used  Uiere- 
for."  A.  W.  L.  Reddie.  (Communicated  by  A.  Kr^a  and  J. 
Schaschl.)    Dated  September  5. 

4235.  "A  more  simple  and  effective  mounting,  or  holder,  for 
filaments  in  electric  incandescent  lamps."  L.  R.  Bishop.  Dated 
September  6. 

4238.  "  Manufacture  of  incandescent  lamps  and  apparatus  there- 
for."   "W.  Cbookes.    Dated  September  6. 

4246.     "Electric  i 
Tronic  purposes. " 
Dated  September  6. 

4248.  "Galvanic  batteries.'*  G.  C.  V.  Holmes  and  S.  H. 
EiocENS.    Dated  September  6. 

4250.  "Dynamo-magnetic  electric  machines  and  magnets  to  be 
used  in  such  machines,  and  for  other  purposes."  T.  Donnithobne. 
Dated  September  6. 

4251.  "Obtaining  and  utilising  electric  currents.*'  T.  Slates. 
Dated  September  6. 


signal  "  line  clear  "  from  the  station  or  signal  box  in  advuioe.  la 
the  improvements  the  inventor  insures  the  looking  of  the  idgnal 
lever  by  means  of  a  vertical  or  nearly  vertical  bolt  or  bc^,  saspended 
from  its  upper  end  over  a  projecting  tongue  or  shoe  attached  to  and 
forming  ^part  of  the  dip-lock  of  the  lever.  A  link  attached  to  the 
armatm^  of  an  electro-magnet  is  oonnected  with  the  bolt  or  bar. 
Hie  electro-magnet  is  connected  by  the  conducting  wire  witii  the 
block-signalling  telegraph  instrument  at  the  station  or  ngnal-box 
in  advance,  and  in  such  a  manner  that  an  electric  current  is  only 
passed  to  the  electro-magnet  when  the  block-signalling  initmment 
u  at  "line dear." 


nailing  apparatus,  chiefly  designed  for  tele- 
.  R.  Lake.     (Communicated  by  J.  H.  Cary.) 


ABSTRACTS  OF 

PUBLISHED    SPECIFICATIONS. 

1881. 


5578.  "Transmission  of  motive  power."  "W.  G-.  S.  Mookfosd. 
Dated  December  20.  2d.  For  this  purpose,  in  place  of  using  an 
endless  cord  or  rope  working  over  V  grooved  puUeys  on  the  two 
shafts,  or  a  band  working  over  band  puUeys,  as  heretofore  usual,  titie 
inventor  employs  an  endless  cord  or  wire,  or  rope  or  chain,  twisted 
with  one  or  more  twists  or  turns  around  a  pulley  or  wheel  on  each  of 
the  shafts.  In  this  way  the  cord,  wire,  cham  or  rope  will  have  a  great 
hold  upon  the  pulleys,  so  that  even  when  extremely  slack  there  will 
be  no  bUd  of  the  cord,  wire,  chain  or  rope  over  them.  In  many  cases 
it  is  suindent  to  use  a  plain  piece  of  wire,  but  in  other  cases  wire 
rope  would  be  preferable.     {Provisional  protection  not  allotced.) 

6632.  "Construction  of  incandescent  lamps."  J.  S.  Sbllon. 
Dated  December  23.  2d.  This  invention  relates  to  the  employment 
as  a  substitute  for  transparent  glass  as  now  ordinarily  employed  in 
the  construction  of  incandescent  lamps  of  such  glass  as  is  known  as 
opal,  that  is  to  say,  a  semi-opaque  or  non- transparent  glass.  In 
carrying  out  the  invention,  the  inventor  either  constructs  the  glass 
or  bulb  of  the  lamp  of  ^lass  which  has  been  rendered  opalescent 
through  its  entirety  or  which  has  been  rendered  partiallv  opalescent 
dther  b^  means  of  an  internal  or  external  lining,  enamel  coating,  or 
application  of  an  opalescent  material.  It  will  be  understood  that 
the  bowl  bulb  or  glass  to  be  emploved  in  the  construction  of  incan- 
descent lamps  may  be  rendered  either  wholly  or  in  part  opalescent, 
that  is  to  say,  that  dther  the  inferior,  the  middle,  the  lateral,  or  the 
superior  portion  or  the  whole  of  the  bowl  bulb  or  glass  may  be 
coated  or  rendered  opalescent.     {Provisumal  protection  not  allowed.) 


1882. 

198.     "Electric    block    signals.    &c."     J.    IUdolifpb.     Dated 
January  13.    6d.    The   dectric   looking    apparatus  for   levers  is 
«d  with  the  view  to  prevent  tha  wgnAlTnan  of  a  railway  from 
sr  his  signal  or  diifting  his  points  until  he  has  received  the 


297.  "  Galvanic  batteries,  &c."  J.  Hioonr  and  A.  J.  Hioonr. 
Dated  January  20.  6d.  Has  for  its  prindpal  object  to  lewen  ths 
cost  of  the  production  of  galvanic  currents  by  means  of  batteriet  and 
to  this  end  elements  and  materials  are  employed  whioh  will  fomiflh 
useful  and  valuable  chemical  products.  In  the  description. of  battery 
which  is  considered  to  be  most  suitable  to  the  purpose  tin  is  employed 
for  one  element  and  carbon  for  the  other,  and  ulute  solphonc  aod 
for  the  exciting  medium.  In  one  form  of  a  battery  odl  there  ia  naed 
a  receptade  such  as  a  stoneware  jar  in  which  is  a  hollow  ojlinder  of 
tin  with  an  inner  porous  cdl  containing  a  carbon  rod  or  plate,  which 
is  surrounded  with  gpranular  pyroludte  or  manganese  peroride,  which 
is  used  to  absorb  developed  hydrosen.  During  the  action  of  sooh  a 
battery  the  action  of  the  dilute  sulphuric  add  produces  proto«8dphate> 
of  tin  and  of  manganese  which  remain  in  solution.  When  it  is  dedr- 
able  to  renew  the  exdting  Hquid  the  solution  obtained  from  the 
battery  is  treated  in  order  to  obtain  such  preparations  of  tin  aa  aro 
requir^Dd  in  the  dyeing  and  printing  of  textile  fabrics  and  in  other 
industrial  processes.  It  is  preferred  to  heat  the  solution  with  aa 
added  quantity  of  oxide  of  manganese,  whereby  the  proto-sdphate  of 
tin  is  converted  into  a  per-sulphate.  It  is  then  only  neoeaaaiy  to 
dilute  the  resultant  with  water  vti  order  to  precipitate  stannic  add  or 
oxide  from  which  other  preparations  of  tin  may  be  obtained  hj  the 
employment  of  suitable  or  ordinary  processes. 

300.  "  Fire  -  extingfuishing  and  alarm  apparatus  for  use  in 
theatres,  &c."  W.  B.  Lixe.  (A  conununication  from  abroad  hr 
H.  S.  Maxim,  of  Brooklyn,  New  York.)  Dated  January  20.  si 
Has  for  its  object  to  provide  improved  apparatus  for  automatically 
giving  an  alarm  in  case  of  fire  and  for  exting^uishing  the  same,  the 
said  apparatus  operating  by  dectridty  and  being  caused  to  woik 
by  the  action  of  the  fire  upon  certain  appliances  suitably  arrangel 

339.  "  Rejprulating  electric  lamps."  Ebstest  db  Pass.  (Aooo- 
munication  mm  abroad  by  Bruno  Abdank,  commonly  called 
Abakanowicz,  of  Paris.)  Dated  January  23.  6d.  Has  for  its  objeet 
to  regulate  electric  lamps,  by  means  of  novel  apparatus,  or  reedstanoe 
balances,  and  which  may  be  placed  at  any  convenient  distance  from 
the  lamps. 

359.  "Electric  lamps."  J.  N.  Ajtoxsoir.  Dated  Janua^  24. 
8d.  Has  for  its  object  improvements  in  lamps  in  which  severd  incan- 
descing brid^g;es  or  filaments  are  combined  in  one  tranduoent  gbbeor 
containing  vessel,  in  which  several  globes  or  vessels,  each  with  a  gtoglft 
bridge  or  filament  or  are  combined  m  one  duster,  and  in  means  or 
apparatus  for  bringing  the  said  brid|^  or  filaments  of  the  lamp  or 
of  the  clusters  of  lunps  suocesdvdy  m  the  electric  circuit  antomiiUi* 
oally  or  by  hand. 

361.  "Electrical  conductors,  or  cables.'*  W.  It.  Laze.  (A 
conununication  from  abroad  by  H.  A.  Clark,  of  Boston,  America.) 
Dated  January  24.  6d.  One  object  of  this  invention  is  to  piereot 
the  inductive  action  between  the  different  conductors  of  a  series  lying 
adjacent  one  to  another.  Another  object  is,  in  electric  oablea  com- 
posed of  a  series  of  wires,  each  and  all  surrounded  and  coated,  and 
thus  insulated  with  india-rubber,  or  gutta-percha,  or  restored  wMte, 
vulcanised  india-rubber,  or  gutta-peroha  in  any  of  their  vdcudnUa 
compounds,  or  with  any  other  gum,  or  gums  capable  of  vulcaniaatioD, 
and  suitable  for  insulation,  to  insure  and  maintain  the  proper  aepaia- 
tion  and  podtion  for  insulation  of  the  several  wires  maiin^  npan 
electric  cable,  as  to  each  other,  during  the  process  of  vuloanisaticB. 
To  secure  the  first-named  object  the  inventor  places  a  condaetivt 
body  of  condderable  size,  relatively  to  the  size  of  the  wires,  okw  to 
the  insulating  coating  of  a  series  of  insulated  conductors,  Idd  side  br 
dde,  so  that  the  electric  impulses  in  any  one  of  the  sdd  lines  viu 
expend  their  energy  on  the  said  conducting  body  rather  than  on  ^ 
other  lines  of  the  series.  To  secure  the  second  object  of  this  inteotiai 
the  inventor  places  such  cables  in  an  oven,  to  be  vulcanised,  in  moolds 
of  a  shape  to  maintain  them  in  a  practically  straight  condition  fno 
end  to  end  of  such  moulds,  and  then  vulcanises  them  in  the  or£naiT 
manner,  whereby  the  proper  and  relative  podtions  for  insdatim  of 
the  wires  on  the  cables  are  maintained,  and  the  mould,  containing  a 
portion  of  a  cable,  being  vulcanised  as  above  stated,  is  made  to  pro- 
ject from  the  vulcaniiung  oven,  or  chamber  at  the  opposite  ends 
thereof. 

378.  "  Signalling  apparatus  for  raUways."  W.  P.  ThmdW- 
(A  communication  from  abroad  by  "W.  W.  Ghuy,  of  Boston,  Amsnaaj 
Dated  Januarv  25.  4d.  The  object  of  this  invention  is  to  protw 
a  simple,  reliable,  and  inexpendve  single  mechanism  for  use  at  <3«J|Bg 
curves,  stations,  and  all  other  places  at  which  audible  or  «»^™*  "^ 
visual  warning  is  to  be  given  when  trains  are  approaching.  [^ 
visional  onfy.) 

386.  "  CJores  for  telegraph  cables,  &c."  W.  T.  Hbnlbt.  1>^ 
Januarv  26.  6d.  Befers  firstiy  to  the  construction  of  a  «*^J"2 
multiple  conductors  which  may  be  used  at  will  f6r  a  oonj*' • 
circuits,  or  for  a  few,  or  as  one  only,  so  that  in  an  Atlantic  **^J^2 
example,  for  one  part  of  the  day  or  night  it  might  be  used  •*••*•"" 
telephone  circuits,  and  the  rest  of  the  day  or  night  as  vi^J^^j^ 
tdegra^  cable  of  one  circuit.  This  is  done  by  a  switch  ^^j^7~3 
turned  in  one  direction,  connects  all  the  conduotora  in  ^'^^''^—^S^ 
in  the  other  direction  oonnected  in  separate  circuits  from  two  tipwiiw* 
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there  xnoet  be  a  ewitoh  at  eaoh  end  of  ilie  line  and  at  a  g^ren  signal 
the  svitdiee  muMt  be  set.  The  oondnotoFB  are  first  insulated  sepa- 
nUSj  and  then  all  closed  in  another  ooat  of  insolation,  and  then  served 
with  jarnand  protected  with  wires  in  anj  well-known  way ;  bat  in  the 
nnproyement  tne  core  is  sorronnded  with  strong  manilla  or  Rossian 
hemp  or  strong  fibroos  material,  laid  up  in  doseljr  spun  yams,  which 
are  hid  round  the  core  in  long  spirals  and  then  served  with  galvanised 
lieei  wires  of  a  small  size,  so  as  to  combine  lightness  with  strength ; 
the  cable  is  then  covered  with  tape  or  ytun  and  compound  in  the 
ordinazy  way. 

DISCLADCEB. 

The  Edison  Electric  liffht  Company's  Disclaimer  and  Memo- 
nodom  of  Alteration.  (Edison's  Patent.)  '<  Electric  Machines  and 
JCoton."    No.  1385.     1880. 


CITY  NOTES. 


Old  Bboao  Sxbbkt. 


DEVON    AND    CORNWALL    (BRUSH)    ELECTRIC 
LIGHT  AND  POWER  COMPANY  (LIMITED).  " 

05  Wednesday  the  statutory  meeting  of  the  shareholders  of  the 
above  company  was  held  at  Cannon  Street  Hotel,  under  the  presidency 
of  Mr.  W.  H.  Owen. 

The  notice  convening  the  meeting  having  been  read  by  the  secre- 
taiT,Mr.  F.  B.  Lidstone. 

The  Chairman  said:  Gentlemen,  this  is  what  may  be  termed  a 
statatoiy  meeting.       It  is  the    meeting  which  is  usually  held  in 
aooordanoe  with  Uie  statute  reg^ulating  joint-stock  companies'  pro- 
ceeding.   It  is  provided  that  the  first  general  meeting  should  be 
held  within  four  months  from  the  formation  of  the  company.  Usually 
there  is  nothing  to  say  at  such  a  meetinp^,  further  than  to  give  suon 
infonnation  as  the  shareholders  may  desire  to  have,  %nd  that  I  shall 
proceed  to  give  jon  as  shortly  as  possible.    The  first  thing  I  may  say 
18  that  I  rather  regret  there  are  not  more  shareholders  present  than  I 
have  now  the  sati^aotion  of  seeing.      In  one  sense  the  directors  may 
take  that  as  a  compliment  to  themselves,  for  if  any  large  number  of 
shareholders  had  been  dissatisfied  with  the  position  and  affairs  of  the 
company  there  would  have  been  more  here  to  make  complaint  of  it. 
The  directors  are  glad  to  have  the  opportunity  of  giving  you  an 
acooont  of  their  very  brief  stewardship,  and  you  will  probably  not 
ezpeot  to  hear  that  much  business  has  been  done.    The  very  nature 
of  the  thing  we  have  to  offer  to  the  public  is  not  such  as  to  admit  of 
its  instantly  being  shown  for  a  purchase  to  be  made  instantly.    The 
introduction  of  the  electric  light  must  be  carried  on  very  cautiously, 
carefaUV}  and  quietly.    It  is  a  thing,  as  we  say  in  common  talk,  of 
which  the  thin  edge  of  the  wedge  has  to  begot  in  and  then  it  mav  be 
driven  hame.    Tnere  is  a  >tr(mg  interest  opposing  the  electoic  light 
—namely,  the  gas  interest.    The  people  to  whom  the  electric  light  is 
offered  like  generally  to  drive  a  bargain,  for  themselves.    Tlieysay, 
"  Oh,  yes,  we  shall  be  very  glad  to  have  the  light,  but  you  must  let 
us  have  it  at  the  same  price  as  we  get  gas."    But  we  reply,  '*  You 
cannot  hare  a  better  article  at  the  same  price."    This  is  tne  way  we 
have  been,  met,  and  we  shall  be  met  m  future.    Still  there  is  a 
prospect  of  doing  something,  particularly  in  Plymouth,  which  is  a 
very  enterprising  place.  Plymouth  has  received  the  offer  of  the  li^ht 
very  cordially  indeed.    The  directors  are  now  negotiating  for  m- 
sUfiing  the  liffht  there.    I  hope  you  will  approve  the  course  the 
directors  have  oeen  pursuing.    They  have  not  oeen  anxious  to  jump 
at  anything  or  accept  always  the  terms  offered.    If  they  went  into 
mattm  in  an  improvident  way  they  would  spend  your  money  to  no 
profit    There  has  been  a  little  commencement  made.    There  was  a 
very  extensive  fancy  fair  in  the  city  of  Exeter  recently,  and  the  light 
was  shown  there.    The  hall  was  lighted  up,  and  it  was  well  done,  and 
payment  was  made  to  the  company  for  three  days.    There  was  a 
further  day  upon  which  the  light  was  used,  and  whicn  was  agreed  to  be 
paid  for,  but  has  not  been  yet ;  and  there  was  a  fifth  day  on  which 
the  light  was  used,  and  it  may  be  a  matter  of  transfer.    We  have 
had  the  use  of  a  cellar  in  the  hall  for  storage  purposes,  and  one 
wiU  be  a  set-off  against  the  other  for  rent.    The  directors  are 
of  course  anxious  to  make  money  by  the  exhibition  of  the  light  at 
Plymouth  to  some  persons  desirous  of  having  it.    There  would  be  in 
addition  to  making  money  an  opportunity  of  advertiidng  ourselves, 
and  advertising  our  light ;  and  when  the  hght  is  exhibited  in  a  busi- 
ness place  like  Plymouth,^  I  think  it  is  more  than  probable,  almost 
oertam,  that  the  people  in  Plymouth  will,  after  having  seen  the 
light,  tiake  more  kmdly  to  it  tlian  they  are  at  present  dlBrosed  to  do. 
There  are,  moreover,  nroepects  in  the  dodq^ards.    At  Portsmouth 
Uiey  nee  the  electric  fight  upon  the  Brush  system.     I  was  told, 
on  applying  to  the  authorities  at  Devonport  dock,  that  they  are  now 
about  transferring  some  light  from  Portsmouth,  where  it  is  not 
wanted,  to  Devonport  do(£yard,  where  electric  light  is  wanted. 
So  that  there  is  some  prospect  of  doing  business  there.    I  may  say 
this,  that  I  am  rather  sorry  one  or  two  shareholders  have  expressed 
some  dissatisfaction  at  the  directors  not  having  done  any  business. 
BoaineM  can  be  done  to  any  amount  almost  if  you  pay  out  money, 
but  we  look  for  a  return.    There  is  another  undertakmg  at  Penzance. 
There  are  the  head-quarters  of  the  mining  industry  of  Cornwall. 
There  is  a  very  large  field  in  the  Cornish  mines  for  the  introduction  of 
the  light.  Aluumgh  we  are  networking  in  the  ooUiery  district,  stiU  I 
take   it  that  mines  are  on  the  same   footing.    The  electric  light 
would  be  of  immense  service  and  of  immense  utility  in  the  mines  of 
ComwalL    Penzance  being  the  headquarters,  there  is  a  good  reason 
why  we  ahonld  make  an  exhibition  upon  tiie  undertaking  of  Penzance 


:  for  it.    It  would  be  a  very  good  advertisement  to  us  in  aveiy 

„,  Jistrict  without  any  expense  to  ourselves.    I  shall  be  happy  to 

give  any  fojrther  information  that  any  shareholder  may  desire  if  any 
shareholder  has  any  question  to  ask. 

Mr.  J.  S.  Tyler  asked  whether  and  why  the  directors  issued  the 
prospectus  stating  that  the  directors  had  the  exclusive  right  to  use  or 
sell  m  Devon  uud  Cornwall  the  Lane-Fox  Incandescent  lamp  ?  He 
found  on  seardhing  Uie  patent  register  that  on  the  27th  July,  1881, 
Hr.  Lane-Fox  granted  a  g^eneru  licence  to  the  British  £3eotrio 
Light  Company  for  tiie  use  and  sale  of  his  lamp,  and  it  seemed 
from  the  register  that  that  licence  was  granted  in  oonse^uenoe  of  the 
agreement  which  2£r.  Lane-Fox  had  previously  entered  mto  with  the 
Britiflh  Electric  Light  Company,  and  in  conaeouenoe  of  proceedings 
the  British  Electric  light  Compainr  took  against  Mr.  Fox  in  Chancery. 
He  found  no  revocation  of  that  ucenoe  whatever.  Even  if  it  were 
revoked  it  had  not  been  recorded,  and  that  was  a  serious  matter  for 
this  company.  He  should  like  to  ask  if  the  licence  to  the  British 
Electric  Ldgnt  Company  had  been  revoked ;  what  was  the  position  of 
the  company  in  respect  of  the  rights  of  the  liquidator,  if  there  should 
be  one,  of  the  Britijui  Electric  Light  Compimy,  or  the  trustee  in  bank- 
ruptcy, if  there  should  be  one  of  the  Lane-Fox  ?  Then,  if  the  answer 
was  that  the  licence  was  revoked,  he  should  ask  how  and  when  it  waa 
revoked,  and  why  Uie  directors,  through  their  solicitors,  did  not  take 
care  that  such  revoc|ition  was  registered.  He  further  wished  to  know 
what  was  the  exact  terms  of  the  parent  Brush  Company  and  whether 
any  contracts  had  been  signed  or  entered  into  by  the  directors  since 
his  interview  with  them  yesterday  ?  Perhaps  he  might  be  allowed  to 
inform  the  meeting  that  he  had  not  put  these  questions  to  the  chairman 
off-hand,  but  that  he  called  on  the  seoretacy  yesterday  and  told  him, 
as  he  got  no  satisfactory  answer  then,  that  he  should  put  them  at  the 
meeting. 

The  Chairman  said  the  questions  might  be  formally  put  into  one. 

Mr.  Tyler  said  he  should  like  further  to  ask  why  the  directors  did 
not  through  their  solicitor  take  care  that  the  revocation,  if  such  was 
the  case,  was  registered.  He  omitted  to  say  that  the  Anglo- 
American  (parent)  Brush  Company  do  not  now  grant  the  licences  tiiey 
used  to  do.  Formerly  they  granted  licences  for  the  exclusive  right 
to  use  the  L»ie-Fox;  now  mey  give  one  for  the  use  only. 

The  Chairman :  Can  you  give  us  the  date  ? 

Mr.  Tyler :  About  three  months  ago ;  after  the  Metropolitan. 

The  Qiairman  said  that  alteration  was  made  subsequent  to  the 
formation  of  this  company  from  circumstances  which  came  to  the 
knowledge  of  certain  persons.  The  question  resolved  itself  into  this 
— ^Was  it  not  a  fact  that  such  and  such  a  transfer  had  been  made — 
he  was  using  his  own  words — whether,  in  fact,  they  had  the  exclu- 
sive legal  right  to  the  use  of  the  lamp,  or  whether  they  had  not  f 
"ffift  answer  was  that  unless  the  directors  reaUy  supposed  that  they 
had  such  exclusive  right  they  would  not  have  issued  such  a  state- 
ment. The  company  did  not  know  of  anything  to  the  effect  that 
they  had  not  the  exclusive  right.  If  a  fraud  had  been  committed 
upon  them  by  the  sellers  they  had  their  remedy.  Nothing  had  been 
signed  or  done  since  yesterday  afternoon.  The  Anglo-American 
company  saw  the  prospectus  before  it  was  issued,  and  if  they  saw 
any&ing  they  disapproved  he  took  it  that  they  would  have  had  the 
honesty  to  say,  <*  Well,  you  are  preparing  to  use  something  we  have 
not  soldyou.'* 

Mr.  Shippey  failed  to  see  what  was  the  immediate  hurry  for 
-winding-up  tiie  company.  He  was  a  small  shareholder,  and  he  could 
bring  to  the  use  of  tne  company  a  lamp  for  mines  whioh  would  return 
60  per  cent,  for  their  money.  It  was  absurd  to  propose  the  windin^- 
np  of  the  company  whim  electric  lighting  was  only  yet  in  its 
infancy. 

The  Chairman  said  he  thought  the  remark  was  a  little  beside  the 
mark ;  he  had  heard  no  direct  nint  about  winding-up  the  company. 

Mr.  Tyler  said  he  thought  the  answers  g^ven  extremely  unsatis- 
factory.  Was  it  a  fact,  or  was  it  not  a  fact,  he  wanted  to  know, 
that  on  the  27th  July,  1881,  Mr.  Lane-Fox  granted  a  licence  to  the 
British  Electric  Light  Company  for  the  exclusive  use  and  sale  ?  He 
had  carefully  taken  the  numbers  of  the  patents  from  the  register, 
and  they  corresponded  with  the  numbers  in  the  company's  boox,  and 
it  was  quite  clear  that  the  licence  dealt  with  b^  the  British  Electric 
Light  Company  was  that  identical  patent  this  company  had  the 
ri^t  to  sell  and  use  in  Cornwall.  Me  could  not  conceive  why  the 
directors  wanted  to  go  into  a  ^poove  which  was  opposed  to  that  of 
the  shareholders.  Some  inquiries  should  be  made.  Renshaw's  were 
very  accessible.  Why  was  not  ii^ormation  sent  for  from  them, 
aslnng  if  it  was  a  fact  that  the  licence  was  revoked  ?  The  infonnation 
could  be  got  in  a  minute.  There*  had  been  time  that  morning  to 
make  inquiry.  The  whole  thing  was  in  a  nutshelL  Although  he 
was  only  a  young  man  he  had  had  some  experience. 

The  Solicitor:  In  winding-up  ? 

Mr.  Tyler :  No ;  not  in  wmding-up  compnniofUhughter) . 

Mr.  Tyler  said  they  were  dealing  with  promotm'  nominees,  prac- 
tically. And  in  these  days,  when  promoters'  nominees  were  qualified 
by  promoters'  money,  he  thought  it  behoved  every  shareholder  in  a 
company  like  that  to  be  very  careful  what  he  was  about,  and  in  view 
of  what  had  been  discovered  on  the  register  concerning  this  company, 
he  thought  they  ought  to  appoint  a  small  committee  of  independent 
shareholaers — not  ^ftoers  of  tiie  coinpany — to  investigate  this  matter 
of  the  licence  between  the  British  Electric  light  Company  and  the 
Anglo-American.  If  a  shareholder  had  come  to  him,  as  a  director, 
he  should  have  treated  him  courteously ;  but  he  was  not  receiyed 
courteously.  Not  an  inquiry  had  been  made,  although  the  solicitors 
were  on  the  spot  with  the  information  in  their  pockets.  If  the  board 
considered  that  satisfactory  he  must  submit  that  he  did  not.  He  was 
only  the  holder  of  twco^-five  shares,  but  he  did  not  like  losing  his 
money.  He  was  of  opimon  that  there  existed  that  licence  he  spoke 
of,  and  that  there  existed,  in  consequence,  the  necessity  for  this 
investigation.  If  the  prospectus  was  wrong  there  must  be  a  question 
of  the  personal  responaibiUty  of  the  directors,  at  any  rate  of  their 
solicitorB.    What  they  ought  to  have  done  waa  to  have  searched  the 
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rogiater.  One  grantleiiuui  at  the  moetmg  jresterdaj  said  that  the 
Anglo-Amerioannad  a  million  of  money  at  its  back.  He  believed 
it  was  puUio  Imowledffe  that  that  company  had  parted  with  nearly 
^  the  money  they  had  ffot,  and  that,  taking  all  the  money  they  were 
tmtitled  to,  and  JbaJdng  the  shares  as  money,  the  sum  does  not  reach 
half  a  million.  He  waa  perfectly  satisfied  in  his  mind  that  if  the 
lioenoe  with  the  British  JSleotrio  light  Company  still  existed,  the 
Anglo-American,  to  save  themselves,  most  come  down  with  the 
damage  or  there  would  be  a  serious  question  whether  the  directors 
were  responsible  to  the  shareholders.  He  moved  that  a  small  com- 
mittee be  appointed,  as  he  had  suggested. 

The  Chairman  said  the  previous  speaker  needed  to  be  very  careful 
how  he  dared  to  make  such  statements  as  he  had,  involving  a  dear 
untruth.  That  gentleman  said  that  the  directors  were  promoters' 
nominees. 

Mr.  l^ler:  No.  I  said  in  these  days  when  directors  are'promoters' 
nominees. 

The  Chairman :  The  gentleman  appears  to  me  to  desire  to  disclaim 
what        . 

Mr.iyier:  No. 

Mr.  Mandsley :  May  I  beg  you  to  sit  down  ?  I  am  a  shareholder 
in  the  Anglo- American,  and  a  director  in  the  Great  Western,  and  I 
hold  1,000  aharee  in  this  company,  and  I  have  paid  every  farthing,  as 
every  director  has. 

Mr.  IVler :  You  treated  me  very  civilly,  and  were  the  only  one. 

Mr.  Maudsley  continuing  said  Uiat  this  company  hoped  one  day, 
not  only  from  the  effect  of  electricity  itself,  but  also  by  the  combina- 
tions iniioh  some  of  them  had  in  connection  with  these  county  com- . 
panies,  that  thev  would  be  able  to  establish  many  which  would  be  for 
the  benefit  bom  of  sellers  and  consumers.  He  thought  that  the 
statement  oonoeming  the  legal  points  raised  between  me  two  com- 
panies he  (Mr.  Tyler)  had  nameo,  had  nothing  to  do  with  this  meet- 
ing at  the  present  time.  This  company  had  not  only  the  influence 
but  the  consideration  of  men  in  different  companies  who  are  working 
for  the  general  g^ood,  who  were  trying  to  carry  out  the  system  whidS 
it  is  intended  to  develop.  Scientific  minds  are  at  work,  some  of  thorn 
having  patents  are  hoping  to  improve  upon  the  machinery,  by  which 
the  money  invested  in  these  companies  will  bo  lowered  in  primary 
cost,  and  that  it  may  become  useful  to  all  and  to  every  one  who  may 
be  i^ady  to  use  it. 

The  Chairman  said  the  statement  that  the  board  were  the  nominees 
of  promoters  could  not  be  tolerated  for  a  moment.  He  was  about  to  say, 
when  interrupted,  that  it  having  appeared  that  what  Mr.  Tyler  said, 
orintended  tosay,  hadbeenmisunfutratood.  It  seemed  to  him  that  Mr. 
Tyler  disolaimed  that  which  he  is  supposed  to  have  said.  He  wished 
to  say  that  in  Mr.  Tyler  making  allusion  to  the  board  of  directors  of  this 
company  there  was  a  distinct  insinuation  that  the  directors  were  the 
nominees  of  promoters.  Not  one  director  has  received  any  qualifying 
assistanoe,  aid,  or  help  in  any  way.  He  thought  one  director  having 
1,000  shares  was  a  sufficient  guarantee  that  3fr.  Maudsley  meant 
what  was  right  towards  that  company,  and  would  not  tolerate  one 
direct<n>  associated  with  him  being  the  nominee  of  a  promoter. . 

Mr.  Tyler :  But  what  about  the  lioenoe  ? 

The  SoUdtor  (to  Mr.  'lyior) :  If  you  will  oome  to  my  office  I  will 
show  you  the  lioenoe.  The  onus  is  now  upon  you.  You  make  a 
statement  that  we  have  no  right  to  the  Lane-Fox.  The  title  is  per- 
fectly good ;  there  is  not  the  slightest  ground  for  your  surmises. 

The  Chairman  said  Mr.  Tyler  had  made  many  curious  inquiries 
exoept  the  ri^t  inquiry,  kec^nng  aside  all  possibility  of  removing 
any  doubt.  He  had  established  those  doubts  in  his  mind,  and  he  had 
oast  them  out  broadcast.  He  said,  in  fact,  *  *  I  told  ^ou  yesterday  that 
those  doubts  existed ;  why  have  you  not  made  inquiries  ?  *'  He  said, 
in  fact,  '*  Do  you  know  what  you  have  is  worth  nothing  ?  *'  Well, 
the  board  did  not  know  that  to  be  the  case,  but  said  they  would  talk 
it  out  at  the  meeting  to-day.  But  why  did  not  Mr.  Tyler  pass  a 
little  more  time  in  going  to  the  solicitor  whom  he  named  ?  saying, 
**  I  dare  say  you  can  give  me  this  bit  of  information.  I  am  a  share- 
holder in  the  Devon  and  Cornwall." 

Mr.  ^Icr:  They  would  not  give  me  an  answer. 

The  Chairman :  Be  quiet,  sir.    You  must  not  interrupt  me. 

Mr.  Maudslev :  Do  sit  down,  please,  sir. 

Mr.  Tyler :  I  will  sit  down  for  any  other  shareholder,  but  I  shall 
not  for  >rou.    They  woidd  not  g^ve  me  an  answer. 

The  Chairman:  You  must  not  interrupt  me  ("Chair,  chair '^). 
Why  did  you  not  give  us  time  to  make  the  inquiry  ?  This  gentle- 
man oame  to  the  office  late  yesterday  afternoon,  when  all  offices  were 
about  dosing,  so  that  we  had  not  fair  time  to  make  the  inquiry. 

Mr.  Bussell  Evans  (a  director)  said  Mr.  Tyler's  remarks^  at  first 
did  not  strike  him  as  pointing  to  the  winding-up  of  the  company ; 
but  he  oould  see  now  that  whatever  his  views  might  be  with  regturd 
to  the  licence,  it  was  the  winding-upof  the  company  to  which  the 
tendency  of  lus  roMrks  pointed.  He  wad  always  under  the  im- 
pression that  whe^people  had  a  large  sum  of  money  behind  them 
mer  were  a  good  mark  to  shoot  at,  if  they  sold  what  did  not  belong 
to  them.  The  Anglo-American  had  a  large  sum  of  money  not  called 
up  i^QQ  their  shares.  He  thought  the  shareholders  of  the  Devon 
and  ComwmU  had  excellent  clients  to  shoot  at  if  they  had  not  got  a 
good  thing.  Mr.  Tyler  had  no  right  to  say  that  Mr.  Lane-Fox  was 
a  poor  man.  He  (Mr.  Evans)  felt  as  satisfied  about  everything 
eonneoted  with  this  company  as  he  waa  of  the  lioenoe ;  he  should 
be  aaaured  that  everything  was  perfectly  safe. 

The  Chairman  said  Mr.  Tylers  statement  waa  not  in  order  at  that 

nteeting.    Hie  seventy-seventh  clause  of  their  articles  of  associa- 

tioo  aaid  that  "it  is  provided  that  any  member  entitled  to  be  present 

and  Tate  at  a  meeting  may  submit  any  veaolution  to  a  general  meet- 

•g*  pravided  that  atleaat  the  preecribed  time  before  the  meting  he 

n  kave  served  upon  tibe  company  notice  of  motion,"  which  Mr. 

l9SJiad  not  done.    The  direetozs  wished  to  take  the  shareholders 
JsXixiB:^  into  their  confidence,  and  to  keep  nothing  back. 
^eoignednHqMOfi :  I  will  Beoond  Mr.  Tyief 'a  motion. 
Icrvrering  le^nr:  Axe  yom  in  aneaa  whh  your  caDs  ? 


Mr.  PhiUipson :  You  are  rery  rude  to  ask  that  question. 

The  Chairman:  The  question  is  asked  because  if  you  are  ia  anean 
you  have  no  right. 

Mr.  Tyler:  He  rose  because  yon  said  you  doubted  whether  I  ahould 
get  a  seoonder. 

Mr.  Shippey  said  his  heart  and  soul  was  in  electricity.  He  feU 
that  they  should  do  all  they  could  for  the  interest  of  their  little  babj 
company.  He  spoke  thus  of  the  company  because  he  bdieved  in 
it;  he  thought  that  there  was  a  lot  of  lighting  to  be  doaeintbe 
mines  of  Cornwall. 

After  a  vote  of  thanks  to  the  chairman,  proposed  by  Mr.  Shippey 
and  seconded  by  Mr.  Underell,  the  proceedings  terminated. 


THE  LONDON  AND  PROVINCIAL  ELECTRIC 
LIGHTING  AND  POWER  GENERATING  COM- 
PANY (LIMITED). 

The  first  ordinary  or  statutory  meeting  of  the  above  company  was 
held  on  Thursday,  the  7th  inst.,  in  Cannon  Street  Hotel,  Lord 
Wallscourt  presiding. 

The  secretary,  G.  j9.  Bed  wood,  Esq.,  having  read  the  notioe  con- 
vening the  meeting. 

The  Chairman  said :  Gentlemen,  I  have  a  short  return  of  the 
company  which  I  am  going  to  read  to  you.  As  you  are  no  doubt 
aware,  this,  the  first  statutory  meeting  of  the  company  ia  held  in 
accordance  with  the  Companies'  Act  witnixi  four  months  of  registra- 
tion. It  is  not  usual  at  such  meetings  to  trouble  you  wiUi  any  state- 
ment of  accounts.  You  will,  no  doubt,  however,  be  desiroos  of 
receiving  some  partioulu:^  of  the  progress  of  your  company  siooe  tlie 
^otment  of  smires,  which  took  place  on  Wij  15th  hist,  vhen  tbe 
number  of  shares  sillotted,  including  vendor's  shares,  represented  t 
total  share  capital  of,  say,  £69,000.  In  the  first  place,  to  carry  out 
the  object  of  the  company  it  was  necessary  to  take  suitable  premiseg, 
in  respect  to  which  some  delay  occurred.  Finally,  however,  it  hu 
been  arrangped  to  rent  premises  at  42,  Newington  Causeway,  in  the 
centre  of  a  very  important  lighting  district,  which  are  now  being 
fitted  up  as  an  exhibition  of  the  company^s  sptsm  of 
lighting.  These  premises  will  be  opened  for  the  inspectioQ 
of  shareholders  *at  an  early  date,  of  which  due  notioe  will 
be  given.  I  need  scarcely  remind  you,  gentlemen,  thatintheprsc- 
ticaJ  adaptation,  electrical  lighting  is  yet  still  in  its  infancy  (hear, 
hear),  entailing  the  greatest  care  and  caution  in  taking  the  fijwt  step 
in  respect  to  contracts.  It  should  be  here  observed,  that  ^e  directon 
have  nad  under  their  consideration  contracts  for  various  important 
places— Malta,  the  Brighton  Aquarium,  &c.,  but  up  to  the  prewnt 
time  no  contract  sufficiently  advantageoua  has  been  concluded.  It 
will  be  satisfactory  for  you  to  learn  that  negotiations  are  pending, 
which  if  carried  out  in  their  present  shape  will,  it  is  believed,  gire  a 
wholly  satisfactory  result.  It  will  be,  however,  obnons  to  you, 
seeing  the  competition  in  the  field,  that  to  disclose  at  this  stage  tiie 
names  of  places  or  persona  would  be  highly  impolitic.  The  field  b 
largey  and  there  is  no  lack  of  business. 

In  conclusion,  the  directors  recommend  the  shareholders  to  u« 
their  best  exertions  in  the  interests  of  the  company.  If  any  gentle- 
man has  any  question  to  ask,  we  shall  be  glad  to  hear  him. 

Mr.  Sheridan  would  like  to  ask  whether  the  manager  of  the  tjom- 
pany  was  satisfied  with  the  progress  made  up  to  the  present  time 
with  the  negotiations. 

The  Manager  said,  that  having  assumed  office  only  during  the  la«t 
three  weeks,  that  vras  rather  a  short  data  to  build  upon  in  gWJ^ 
expression  to  any  opinion  as  to  the  prospects  of  the  company.  It 
might  suffice  to  say  mat  proposals  were  daily  forwarded  to  the  office, 
and  estimates  and  contiacts  furnished,  but  as  to  the  actual  bnsin» 
results,  it  was  a  little  too  early  yet  to  go  into  such  mattcps.  He 
hoped  that  at  their  meeting  next  year,  in  Mav,  that  a  good  statement 
of  accounts  would  be  laid  before  the  shareholders. 

On  the  motion  of  Mr.  Deere,  seconded  by  Dr.  Suckling,  who  au 
that  they  ought  to  be  well  satisfied  at  having  a  board  with  m^ 
business  capabilities,  a  unanimous  vote  of  thanks  to  the  chainnanand 
directors  was  adopted.  . 

The  Chairman  briefly  responded,  and  the  proceedings  temunateo. 


Cable  Intereupted.— The    Shanghai  Nagasaki  cabte 

being  interrupted,  messages  for  China  can  only  be  forwarded  by  tM 
Indo-European  Company's  line.  All  messages  should  be  manw 
*'vid  Jjidor 

Quotation  has  been  granted  to  the  South  African  Brash 

Electric  Light  and  Power  Company,  Limited,  shares. 

Special  Settlmg  Day  has  been  granted  to  the  Provindal 

Brush  Electric  Light  and  Power  Compamr,  shares;  and  »^*^^ 
South  African  Brush  Electric  Light  and  Power  Company,  Lmuteo, 
shares. 

TRAFFIC  RECEIPTS. 

ThaOuteSabmarineTelegrBphCkWDMoy.  Limited.  Tlw  nombtt  o(  BMi«ceB£"g 
OTBT  the  linei  of  thl§  oompaiur  daring  the  month  of  AngMt  wm  '•°'»' 'SwSh 
to  produce  dW.560.  asftinst  Jiasi  measaces.  prodndng  £MM.  io  *^  ooire»«»« 

iwnntti  of  lilt  JOer  m  A    mt»  *MritlU 

TbB  Diwot  Bpaoiah  Telegraph  Oompwiy,  Limited.  The  eatimftted  to*°;igL; 
f or  the  mSto  o«  Aufurt.  1881  »re  it79a  M  a^alMt  £tM7  in  «ie  «>^^ 

period  of  iMt  year.  ,  _  _    .    «  ,  »    ,    A-^^t^  i8gt»«t     y 

The  Great  Northern  Tel^raph  Company.   The  traffic  recite  in  Ayw*  *g;^    / 

£33.360  from  the  Ist  January  to  Sift  August,  1888,  £16*50.  In  ftSfJSSi 

month!  of  WW.  £168,m  and  In  thee  "* — --^--i^i^w* 

Ihd  Western  ai 

the  week  c 

thenoar 

West  India  and  Panama  Tel^iiaph  Company  (UmHed).  The  J"S!lll£jL''S^* 
receipts  for  the  half-inonttended th?3l3 Aagwt are £l.9tt « evBftr%^.* 
iStrS  in  the  oORMpondini  period  of  188L  gtldl? 
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THE  TELEGRAPHIC  JOURNAL  AND 

ClBUjctrtJcal     It^trtew. 

VcL.  XL— No.  251. 


THE  ELECTRIC  LIGHTING  INDUSTRY. 


The  universal  interest  in  electric  lighting  which,  until  the 
summer  months  set  in,  had  occupied  the  minds  of  financial 
men  and  the  public  generally,  seems  to  have  declined  to  a 
certain  degree.  Signs  however  are  not  wanting  to  show 
that  there  is  a  tendency  for  the  new  industry  to  regain  its 
former  hold  upon  the  public  mind.  That  such  should  be 
the  case  is  most  desirable,  and  the  forthcoming  winter 
should  show  a  great  advance  in  electric  lighting  operations. 
It  is  more  than  probable  that  a  considerable  number  of  the 
companies  which  have  been  floated  during  the  present  year 
would  now  have  been  on  a  much  firmer  footing  had  not  the 
speculations  in  shares  of  certain  leading  companies  made  it 
a  matter  of  doubt  to  intending  investors  and  users  of  the 
light,  as  to  the  bond  fide  nature  of  the  new  ventures.  It  is 
scarcely  to  be  expected  that  the  shares  of  which  we  speak 
will  ever  again  attain  the  fictitious  value  hitherto  attached 
to  them,  for  although  such  a  contingency  might  happen 
under  certain  circumstances,  we  think  it  is  in  the  power  of 
other  companies  to  restrict  their  value  to  a  more  reasonable 
amount.  There  can  be  no  question  but  that  the  systems  of 
several  of  the  recent  companies  can  be  made  to  compete  on 
favourable  terms  with  those  now  so  firmly  established,  if 
the  undertaking  is  conducted  on  a  right  basis.  "We  have 
never  advocated  the  use  of  such  a  number  of  lamps  in  one 
circuit  as  to  necessitate  the  production  of  a  dangerously 
high  electromotive  force,  and  probably  it  is  only  a  question 
of  a  short  time  for  the  limit  in  this  matter  to  be  settled  by 
legislation.  The  majority  of  systems  do  not  employ  more 
than  ten  or  twelve  lamps  on  one  circuit,  and  are  therefore 
considered  by  the  mass  of  interested,  but  uninformed,  ob- 
servers as  being  less  eflScient,  economical,  or  simple,  than 
those  actuating  twice  or  three  times  that  number  of  lamps 
from  one  machine. 

Leaving  out  the  element  of  safety,  which  we  must  all 
admit  forms  a  most  important  consideration  in  selecting 
a  system  of  electric  Ughting,  there  are  certain  advantages 
attached  to  machines  of  low  tension,  even  though  the 
number  of  circuits  must  be  increased  two  or  threefold.  It 
is  not  likely  that  a  mishap  would  happen  to  more  than  one 
machine  or  one  circuit  at  the  same  time,  unless  in  such  an 
extreme  case  as  the  steam  or  gas-engine  breaking  down. 
It  is  more  to  the  manufacture  of  dynamo-electric  machines 
that  we  wish  now  to  draw  attention.  The  present  price  of 
machines  giving,  say,  two  or  three  arc  lights  of  the  usual 
power  is  comparatively  high  compared  with  those  con- 
structed to  produce  sufficient  current  to  operate  twenty  or 
more,  and  this  may  be  partly  accounted  for  by  the  rule  of 

^         thumb  method  generally  adopted  in  the  designing  of  such 

th        machines. 

t^         Up  to  the  present  no  systematic  designing  of  machines 

^'     for  special  work    to  be  performed  has  been  thoroughly 


entered  into,  the  result  being  in  many  cases  a  wasteful 
expenditure  of  power.  The  field  magnets  of  dynamo- 
electric  machines,  which  form  one  of  the  chief  items  in 
their  efficiency,  are  in  most  cases  treated  with  the  least 
consideration.  The  copper  wire  with  which  they  are  wound 
forms  a  great  part  of  the  expense  of  construction,  and  we 
have  known  frequent  instances  of  machines  manufactured 
so  that  a  considerable  portion  of  the  wire  round  the  field 
magnets  has  been  absolutely  useless,  and  therefore  so  much 
waste.  After  saturation  point  is  reached  by  winding  on 
a  certain  number  of  convolutions,  any  extra  number  of 
turns  adds  useless  resistance  to  the  circuit,  and  absorbs 
power  inside  which  should  be  utilised  externally.  We  shall 
be  able,  perhaps,  to  show  our  readers  a  practical  example 
of  this  in  a  short  time.  The  masses  of  metal  composing 
the  cores  and  projections  of  the  electro-magnets  are  also 
important  matters  of  consideration  in  designing  the  most 
effective  and  economical  form  of  dynamo-electric  machine. 
Mr.  Edison  has  produced  the  only  specially  suitable  machine 
for  electric  lighting  by  incandescence  with  which  we  are 
acquainted,  and  although  this  was  criticised  when  exhibited 
in  the  Paris  Exhibition  by  the  correspondent  of  a  leading 
newspaper  as  a  machine  such  as  no  electrician  would  have 
designed,  we  imagine  that  he  no  longer  holds  the  same  view. 
Electric  light  companies  preparing  to  compete  with  estab- 
lished systems  should  endeavour  to  construct  the  armatures 
and  field-magnets  of  their  machines  according  to  the  work 
to  be  done  in  the  external  circuit,  and  economy  of  manu- 
facture, and  therefore  reduced  selling  prices  will  be  the 
result.  £5  worth  of  wire  too  much  on  a  machine  manu- 
factured for  a  certain  purpose  will  probably  mean  an  addi- 
tion of  £10  or  £12  to  the  price  asked  for  its  purchase. 

The  subject  of  electric  lighting,  however,  has  surely  made 
sufficient  headway  to  enable  competing  companies  to  lay 
down  a  course  to  pursue  such  as  will  command  success. 
If  not  they  have  only  themselves  to  blame ;  for,  although 
the  public  interest  is  not  now  in  such  an  excitable  condition 
as  at  the  beginning  of  the  present  year,  it  is  probably  of  a 
more  thoughtful  and  deeper  nature,  and  those  companies 
prepared  to  do  good  work  will  certainly  not  have  to  wait  for 
patronage,  for  the  innumerable  advantages  of  the  electric 
light  are  becoming  daily  more  and  more  apparent. 


A  New  Photo-electric  Battery. — ^A  new  battery, 
which  gives  a  current  on  exposure  to  the  action  of  hght,  has 
been  devised  by  M.  Saur.  It  consists  of  a  square  glass  vessel, 
containing  a  solution  of  15  parts  common  salt  and  7  parts 
sulphate  of  copper  in  106  of  water.  A  porous  vessel  of 
mercurv  is  placed  in  the  solution.  An  electrode  of  platinum 
is  in  the  mercury,  and  another  of  sulphuret  of  silver  in 
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lea  are  connected  by  means 

^"^^l-an  a  box  shel- 

it  displaces  the 

^nat  the  sulphuret 

^e  needle  has  come 

^ne  light  of  the  sun  the 


is  suppressed  the  needle 
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net 
of  sii . 
to  rest, 
deviation 

returns  to  it^  . ;  if  a  cloud  passes  before  the 

sun  while  the  b^  .pos^  to  the  lignt  the  variations 

of  the  needle  indicu  ,  ae  fluctuations  of  the  electric  current. 
The  effect  of  the  battery  is  due  to  the  action  on  the  mercury 
of  the  bi-chloride  of  copper  formed  by  the  mixture  of  com- 
mon salt  and  sulphate  of  copper.  The  proto-chloride  of 
copper  which  is  formed  reduces  the  sulphuret  of  diver  ;  but 
this  reduction  requires  the  intervention  of  the  solar  light, 
which  determines  the  production  of  the  photo-electric 
current. — Les  Mondet. 
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spstained.  A  finger,  d  (fig.  20),  placed  upon  its  prolonga- 
tion acts  then  upon  a  bar  lodged  in  the  vertical  axle  and 
prodnces,  by  the  action  of  a  series  of  levers  and  stops,  the 
disengagement  of  a  cam  which  puts  in  motion  the  printing 
mechanism.  This  mechanism  is  composed  of  two  wheels, 
one  called  the  printing-wheel  and  the  other  the  type-wheel, 
monnted  upon  the  same  axis,  with  an  arrangement  which 
aHows  the  relative  displacement  of  the  second  in  respect  to 
the  first,  when  it  is  necessary  to  make  the  impression  of 
fignres  or  of  letters.  This  arrangement  has  been  borrowed 
from  the  Hughes  apparatus  :  we  will  not  describe  it.  In 
the  ordinary  motion  the  printing-wheel  and  type-wheel 
have  a  common  movement.  In  the  printing-wheel  each 
division  is  formed  of  a  tooth  and  a  hollow,  in  the  type- 
wheel  each  division  is  subdivided  into  two  parts  containing 
two  characters  (a  letter  and  a  figure). 

When  the  cam  of  fig.  20  is  disengaged  it  enters  a  hollow 
of  the  printing  wheel  and  accompanies  this  wheel  in  its 
movement  until  in  a  position  symmetrical  with  respect  to 
the  line  of  the  centres.  It  leaves  then  the  hollow  and  takes 
up  a  second  position  by  the  action  of  a  spring  outside  of  the 
path  of  the  teeth  of  the  printing  wheel.  The  fixed  axle 
ronnd  which  the  cam  turns  bears  on  its  prolongation  an  arm, 
called  the  printing  arm,  which  is  drawn  along  by  the  motion 
of  the  cam  and  projects  the  paper  against  the  type  wheel. 
A  pin  on  the  printing  wheel  acts  at  one  part  of  its  revolution 
upon  the  arm  of  a  lever  which  turns  around  a  horizontal  axis 
and  strikes  again  by  means  of  its  lower  arm  the  cam,  and 
restores  it  and  the  printing  arm  to  their  onginal  position. 
This  lever  is  represented  at  the  upper  part  of  fig.  21.  The 
rest  of  the  figure  gives  the  details  of  the  mechanism  for  the 


iFio.  22. 

propnlsion  of  the  paper.  The  ribbon  is  furnished  by  a  roller 
placed  at  the  right  of  the  receiver,  and  after  several  angles 
it  eventnally  passes  round  the  extremity  of  the  printing  arm, 
which  is  covered  with  cork,  and  finally  is  brought  against  a 
cylinder  with  a  toothed  surface  and  an  adjacent  roller  pressed 
by  a  spring.  The  grooved  cylinder  is  provided  with  two 
catches,  d  and  d^,  the  motion  of  which  impels  the  paper. 
At  the  first  stop  and  impression  the  catch,  d,  which  is 
movable  with  the  printing  arm,  draws  on  the  cylinder ;  the 
catch,  d^y  is  fixed.  The  ribbon  does  not  advance,  but  upon 
the  right  a  certain  length  of  paper,  coming  from  the  roller,  is 
impelled  by  the  rotary  motion  of  the  arm.  On  the  return, 
the  fixed  catch  retains  the  cylinder,  the  paper  in  contact  of 
the  roller  does  not  move,  but  the  portion  which  has  received 
the  impression  slides  over  the  cork  and  is  replaced  by  another 
to  receive  the  next  character. 

Pig.  19  represents  a  double  receiver,  doing  service  on  two 
circuits,  not  consecutive,  by  the  aid  of  a  single  motor  and  of 
a  single  combiner  ;  the  printing  parts  are  double,  and  placed 
npon  two  opposite  surfaces.  The  receiver  is  completed  by 
two  parts,  called  the  speed  regulator  and  brake  regulator. 

The  speed  regulator  is  arranged  in  such  a  manner  as  to 
be  able  at  a  given  time  to  absorb  a  given  portion  of  the 
X)Ower  of  the  motor,  the  resisting  couple  varying  in  relation 
t6  the  sh'ght  differences  in  the  speed  of  rotation. 

The  fly-wheel  of  the  apparatus  turns  eight  times  as 
qaiddy  as  the  commutator,  making  from  sixteen  to  twenty 


revolutions  per  second.  The  axle  of  the  fly-wheel  bears 
upon  its  prolongation  two  arms,  terminated  by  sockets,  into 
which  are  screwed  two  buttons,  supporting  two  eccentric 
masses  (fig.  22).  Spiral  springs,  fixed  at  one  end  to  the 
springs,  and  at  the  other  end  to  the  masses,  tend  to  bring 
these  back  towards  the  centre,  and  act  in  the  reverse  direc- 
tion to  the  centrifugal  force  developed  by  the  rotation. 
The  masses  carry  two  small  cork  rubbers,  sliding  upon  the 
concave  surface  of  a  metallic  disc. 

The  speed  regulator  is  completed  by  the  brake  regulator, 
which  insures  sjmchronous  motion  between  the  I'eceivers 
and  the  distributor.  Each  double  i-eceiver  possesses  an 
electro-magnet,  arranged  near  to  the  fly-wheel,  the  armature 
of  which  brings  down  a  small  hammer  with  a  cork  head. 
By  the  displacement  of  the  armature,  the  hammer  presses 
upon  the  circumference  of  the  fly-wheel,  and  thus  creates  a 
resistance  which  diminishes  the  speed.  Once  in  each  revo- 
lution the  sixth  rubber  of  the  distributor  traverses  the 
contact,  called  the  bmke-contact,  and  puts  it  in  communi- 
cation with  the  local  battery  which  actuates  the  electro- 
magnet. 


CAPANEMA'S  PATENT  PORCELAIN 

INSULATOR    FOR    BULLET-SHAPED 

WIRE-ATTACHMENT. 


Before  describing  this  insulator  we  think  it  advisable  to 

Sive  a  brief  summary  of  the  causes  which  lead  to  the 
ecrease  of  electrical  resistance  observed  in  so  many  insu- 
lators after  erection.  It  is  not  sufficient  that  a  high 
insulating  power  is  observed  shortly  after  njanufacture,  but 
it  is  of  the  first  importance  that  this  insulation  should 
remain  as  constant  as  possible,  and  Capanema's  insulator 
has  been  designed  to  fulnl  this  condition. 

Decrease  of  insulation  or  electrical  resistance  may  be 
traced  to  the  following  causes  : — 

(1.)  Chemical  action  which  is  set  up  when  insulators  of 
inferior  quality  are  exposed  to  an  atmosphere  impregnated 
with  acids  or  salts.  (Porcelain  insulators  are  less  liable  to 
be  injured  in  this  way  than  those  of  ebonite.) 

(2.)  Conducting  fihns  of  dust  and  moisture,  which  fre- 
quently collect  on  the  surface  of  insulators,  and  more  readily 
upon  a  rough  than  a  smooth  surfoce. 

(3.)  Fissures  and  cracks  caused  by  sudden  and  unequal 
expansion  or  contraction  of  the  whole  insulator  or  some  of 
its  parts.  (The  materials  may,  however,  be  so  combined 
as  to  reduce  this  defect  to  a  minimum.  The  quality  and 
proportions  of  the  substances  employed  in  the  manufacture 
of  the  porcelain  should  be  chosen  with  a  view  of  securing 
as  constant  an  electrical  resistance  as  practicable.) 

(4.)  Fissures  caused  by  discharges  of  atmospheric  elec- 
tricity passing  from  the  line-wire  through  the  insulator  to 
earth.  (This*  occurs  more  readily  when  the  insulator  is  of 
inferior  quality,  especially  when  the  line-wire  is  attached  to 
it  by  binding  wire.  In  this  case  the  latter,  by  encircling 
the  upper  part  of  the  insulator,  causes  a  large  number  of 
metallic  points  to  bo  in  contact  with  it,  thus  assisting 
the  discharge  through  weak  and  defective  places  on  the 
surface.) 

(5.)  The  use  of  binding  wire  which  frequently  breaks 
and  forms  a  direct  contact.  (Wlien  binding  wire  is  wound 
round  the  insulator,  its  coating  of  zinc  is  invariably  chafed 
off.  It  then  rapidly  oxidises  through  the  moisture  of  the 
atmosphere,  and  rust  is  deposited  over  the  surface  of  the 
insulator,  thereby  greatly  reducing  the  insulation.) 

Descrij)tion  of  Capanema's  Insulator. 

This  insulator  has  been  designed  with  a  view  to  avoid  the 
above  causes  of  defective  insulation,  and  to  obtain  a  method 
of  securely  fastening  the  line- wire  to  the  insulator,  while  at 
the  same  time  allowing  repairs  to  be  easily  effected  in  case 
of  breakage.  The  wire  is  securely  attached  to  each  in- 
sulator, so  that  in  the  event  of  a  break  occurring  in  any 
span,  the  insulators  on  each  side  hold  the  fractured  wires 
and  prevent  them  from  sh'pping  back  in  the  adjoining 
spans. 
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Fig.  1  shows  a  section  and  fig.  2  a  plan  of  this  insula- 
tor. When  a  line  is  being  constructed  the  wire  is  strained 
from  pole  to  pole,  and  the  place  where  it  will  rest  in  the 
insulator  is  marked.  A  bullet-shaped  piece  of  tin-solder 
(the  same  as  used  for  soldering  joints)  is  then  cast  upon  the 
wire  at  this  mark  and  placed  in  the  insulator.     In  the 


puTcelain  just  above  the  bullet,  there  are  two  small  holes  for 
the  reception  of  a  pin  which  serves  to  keep  the  wire  in  its 
place.  On  properly-constructed  lines,  however,  the  wire  is 
retained  in  the  insulator  by  its  own  weight,  and  the  pin  is 
only  required  when  the  line  has  been  erected  in  an  irregular 
manner. 


Fio.  2. 

Experience  has  proved  that  the  wire  does  not  slip  through 
tlic  bullet,  and  that  both  are  capable  of  bearing  an  equal 
strain.  In  order,  however,  to  obtain  complete  security 
an^aiiist  slipping,  the  line-wire  should  be  first  dipped  into  the 
molten  tin  solder  and  heated,  and  the  bullet  then  cast  upon 

en  the  union  of  the  metals  becomes  complete. 

facilitate  this  operation  a  bul  et  mould  is  used,  through 


which  the  tin  is  allowed  to  flow,  thus  heating  the  wire,  and 
after  the  latter  has  been  sufficiently  heated,  the  outflow  of 
metal  is  stopped  by  a  shutter,  and  the  bullet  is  then  formed. 
If  the  wire  is  not  previously  heated  as  above  described,  it 
slips  through  the  bullet,  just  before  its  breaking  strain  ia 
reached. 

These  insulators,  which  are  of  double-cup  form,  are  made 
of  the  best  highly-glazed  porcelain,  and  the  disadvantages 
attending  the  use  of  binding-wire  (referred  to  in  paragraphs 
4  and  5),  are  avoided  by  the  adoption  of  the  bullet  form  of 
attachment.  The  line-wire,  by  means  of  this  attachment, 
touches  the  insulator  only  at  one  point,  so  that  discharges  of 
atmospheric  electricity^  are  much  less  likely  to  destroj  tiie 
insulator  than  when  bmding-wire  is  employed. 

The  method  of  fiastening  the  line-wire  by  means  of  binding 
wire  round  each  insulator  is  objectionable  on  account  of  its 
giving  rise  to  loss  of  current  during  damp  weather.  In 
Capanema's  insulator  this  leakage  is  greatly  reduced  bj  the 
small  point  of  contact  between  the  insulator  and  line-wire, 
and  the  electrical  resistance  remains  consequently  more 
constant. 

Another  advantage  of  the  bullet  attachment  is,  that  it 
offers  an  easy  and  substantial  way  of  suspending  the  line- 
wire,  and  in  such  a  manner  that  the  swinging  motion  of  the 
latter  is  rendered  harmless,  and  when  faulty  insulators 
require  renewal,  that  operation  can  be  carried  out  without 
touching  the  wire  and  interfering  with  the  correspondence 
on  the  line. 

These  qualities  render  the  insulator  especially  suitable  for 
long  lines  with  few  wires  in  countries  where  constant  super- 
vision and  repairs  are  difficult. 

The  favourable  results  obtained  induced  the  Brazilian 
Government  State  Telegraph  Department  to  adopt  this 
insulator,  and  their  lines,  which  are  over  10,000  kilo- 
metres in  length,  have  thereby  been  greatly  improved  in 
insulation. 

In  the  discussion  (on  Mr.  Sivewright's  paper)  which  took 
place  at  a  meeting  of  the  Society  of  Telegraph  Engineers 
on  April  9th,  1879,  Mr.  Andrew  Bell,  Superintendent  of  the 
British  Postal  Telegraph  Factories,  referred  to  Capanema's 
insulator  as  possessing  some  ^'excellent  features,''  and 
further  remarked  that "  the  metallic,  or  wire  surface  in  con- 
tact with  the  insulator  being  very  small  diminished  leakage, 
and  another  good  point  was  that  it  would  be  free  from  a 
serious  defect  that  attends  the  use  of  the  conamon  wire- 
binding.  When  the  galvanising  wears  off  the  Ime  and 
binding-wire,  an  oxide  of  iron  soon  covers  the  surface  of  the 
insulator  and  causes  great  leakage."  These  articles  are 
manufactured  by  the  firm  of  Messrs.  Siemens  Bros.  &  Co. 


ELECTRIC  CLOCKS  AND  TIME 
TELEaRAPHS. 


By  LOUIS    H.    SPELLIER. 

(Abstract  of  a  Paper  read  at  the  Stated  Meeting  of  the  Franklin 
Institute,  May  17th,  1882.) 


Two  years  ago  I  read  a  paper  *  before  the  Institute  on  the 
subject  of  "  Electro-magnetic  Time  Telegraphs,"  or  electric 
clocks  that  receive  the  time  telegraphed  in  certain  intervals 
from  a  weight  or  spring  clock. 

I  then  stated  that  "  they  mainly  depend  upon  the  action 
of  one  electro-magnet  and  one  armature."  The  latter  is  a 
piece  of  iron  whidi  is  attracted  by  the  poles  of  the  electro- 
magnet, when  the  telegraphing  clock  completes  the  ciicait 
of  a  gdvanic  battery  connected  with  it.  As  soon  as  the 
clock  oreaks  the  circuit  again,  the  armatnr^is  repelled  to 
its  former  position  by  a  spring  or  weight.  iThis  movement 
of  the  armature  turns  a  wheel  which  drives/time-indicatiDg 
machinery,  and  is  repeated  as  often  as<  this  machinery 
requires  to  indicate  the  time  of  the  cloc>.i,  which  makes  or 
breaks  the  electric  circuit.  •' 

Such  instruments  work  very  well  if  rthe  action  of  the 
armature  is  needed  about  once  everyw  minute,  bnt  if 
repeated  every  second  or  two,  then  its  impe^tions  become 
apparent.    The  movement  of  the  armature 

*  See  Electbioal  Review,  June  l8t,  1880. 
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rapid.  With  a  lightning-like  velocity  the  armature  moves 
toward  the  magnet,  and  is  checked  instantaneously  in  its 
rapid  progress  just  at  a  time  when  nearest  to  the  magnet 
and  most  powerfully  attracted.  Naturally  the  wheel,  which 
receives  its  impulse  directly  from  the  armature,  moves  with 
the  same  rapidity  and  is  checked  as  suddenly.  These  sud- 
den checks  offeim  to  the  armature  and  wheel  show  their 
damaging  results  in  a  shoit  time,  and  soon  impair  the  cor- 
rectness of  such  instruments. 


With  the  aid  of  the  accompanying  cuts  (figs.  1  and  2), 
which  show  the  principle  of  my  electro-magnetic  escape- 
ment in  its  two  main  positions,  I  will  be  able  to  explain  the 
manner  in  which  I  have  corrected  these  evils  by  the  inven- 
tion of  my  system.  Keferring  then  to  figs.  1  and  2,  Q  is  the 
electro-magnet,  b  is  an  iron  wheel  that  has  on  its  circum- 
ference the  projections,  H.  Those  projections  are  armatures. 
Fastened  to  the  same  axle  with  this  iron  wheel  is  the  escape 
wheel,  A,  with  the  peculiarly  shaped  -cog  shown  in  the 


Fio.  4. 


Fia.  6. 


Fio.  3. 


Fio.  1. 


Fia,  2, 


] 


These  clocks,  as  a  rule,  soon  get  out  of  repair,  as  may  be 
seen  by  those  in  use  at  the  Pennsylvania  Railway  Depjot  in 
this  city.  Their  noise  resembles  that  of  a  hammer  striking 
forcibly  upon  an  anvil,  and  it  is  only  surprising  that  they 
run  as  long  as  they  do. 

To  meet  the  above-mentioned  faults  of  electric  clocks  is 
the  purpose  of  the  device  of  my  electro-magnetic  escape- 
ment, 01  which  I  exhibited  here  my  first  model  about  two 
years  ago,  and  which  is,  indeed,  the  only  second  system  of 
time  telegraphs  that  is  new  in  its  fundamental  principle  that 
has  been  invented  in  almost  half  a  century. 


drawing,  d  is  a  lever  with  an  adjuatiible  weight  at  f,  atul 
presses  by  moans  of  the  pulley,  e,  on  its  circumference  and 
rests  at  the  bottom  of  the  co^,  when  the  clectro-rnagnet  is 
not  chargetl  with  magnetism.  When  in  that  position,  m 
shown  by  th^  drawing  to  the  left,  two  of  the  armatares  are 
very  near  to  the  poles  of  the  electro-magnet. 

At  the  moment  when  the  electric  current  jjassee  throuu}i 
the  coil,  c,  and  the  poles,  G,  hecome  magnetised,  the  t^vi> 
armatures  will  bcattrjicted  and  take  their  position  right  ow^r 
the  poles  of  the  electro-magnet  as  shown  by  the  drawip 
the  right. 

I 
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The  escape-wheel^  a,  fastened  to  the  same  axle  with  b  has 
moved  with  it  and  lifted  up  the  lever,  d,  and  has  in  its  move- 
ment gone  so  far  as  to  allow  the  puUey,  e,  to  glide  over  the 
point  of  the  cog  and  keep  its  position,  shown  on  the  drawing 
to  the  right,  until  the  electric  circuit  is  broken  again ;  then 
the  poles,  g,  become  demagnetised,  the  armatures  are  no 
longer  attracted,  and  the  wheels,  A  and  b,  move  under  the 
pressure  of  the  pulley  until  it  has  reached  the  bottom  of  the 
cog.  By  this  movement  the  next  succeeding  two  armatures 
have  taken  their  position  shown  to  the  left,  again  ready  to 
be  attracted  at  the  next  closing  of  the  electric  current.  In 
this  manner  is  produced,  by  alternately  opening  and  closing 
the  circuit,  a  step-like  movement  of  a  and  b.  You  will  per- 
ceive that  the  object  aimed  at  to  avoid  violent  checks  of  the 
armature  is  completely  achieved.  Another  advantage  of  no 
less  significance  is  gained,  namely,  that  it  is  impossible  for 
the  escape-wheel  to  move  without  an  extra  provision,  at  any 
given  impulse,  more  than  one  cog. 

Before  I  show  the  application  of  my  escapement  to  time 
telegraphs  I  will  explain  the  manner  in  which  I  make  and 
break  the  circuit  by  means  of  a  weight  clock,  in  order  to 
transmit  the  time  to  the  electromagnetic  escapement.  This 
current-breaker,  fig.  3, 1  have  found  to  be  very  eflTective.  b 
is  a  metal  disc  fastened  to  the  axle  of  the  escape-wheel  of  a 
clock.  It  has  platinum  pins  vertically  upon  its  face,  c  is 
another  smaller  platinum  disc  fastened  'to  the  pin-bearing 
disc,  b  and  V  are  two  springs  with  platinum  terminations. 
The  spring,  h,  rests  on  the  platinum  disc,  while  b'  forms  the 
contact  with  the  platinum  pins. 

When  the  disc  moves  with  the  escape-wheel  of  the  clock 
it  will  complete  the  circuit  of  the  galvanic  battery,  whenever 
the  spring,  J*,  comes  in  contact  with  one  of  the  pins,  and 
when  the  spring  is  removed  ii-om  the  pin  the  circuit  is 
broken. 

I  found  this  current  breaker  fully  to  answer  its  purpose 
and  to  meet  all  the  requirements.  It  prevents  by  means  of 
friction  all  accumulation  of  dust  and  oxidation  and  keeps 
the  contact  surface  bright. 

The  best  clocks  for  making  the  contact  for  time  telegraphs 
are  undoubtedly  those  provided  with  a  gravity  escapement 
invented  by  Edmund  Becket.  Clocks  with  gravity  escape- 
ments allow  an  increase  in  the  weight  of  the  clock  to  such 
an  extent  as  is  needed  for  a  secure  metallic  connection  of 
this  contact-breaker  without  affecting  perceptibly  the  impulse 
given  to  the  pendulum. 

I  now  come  to  a  subject  of  less  general  interest,  but  of 
not  less  importance,  that  of  real  electric  clocks,  where  the 
moving  power  of  the  whole  mechanism  is  electro-magnetism 
only.  I  called  such  clocks  in  my  paper  two  years  ago 
more  of  a  scientific  curiosity  than  a  useful  invention  ;  and 
yet  some  of  the  most  prominent  philosophers  and  mechani- 
cians have  devoted  their  time  and  genius  to  their  construc- 
tion to  make  them  correct  time-pieces.  The  first  who  con- 
structed such  clocks  was  Bain,  about  forty-five  years  ago. 
At  present  the  clocks  of  Dr.  Hipp  seem  to  take  the  lead, 
but  although  he  claims  great  accuracy  for  them,  they  seem 
not  to  sustain  the  claim  in  every  instance.  One  small 
specimen  of  his  clocks  is  exhibited  in  the  window  of  Mr. 
Thomas  Shaw,  Ridge  Avenue,  above  Ninth  Street,  of  our 
city.  In  principle  I  think  it  to  be  a  step  backwards,  as  it 
is  but  a  modified  and  improved  clock  of  tne  Bain  type. 

There  are  three  main  difficulties  in  the  way  of  making 
electric  pendulum  clocks  a  success. 

They  are,  first,  the  variation  of  the  strength  of  the  electric 
current  of  galvanic  batteries  ;  second,  the  danger  that  the 
current-breaker  will  not  make  a  sufficiently  secure  contact 
for  the  passage  of  the  electric  current,  since  the  contact  is 
made  by  the  pendulum,  which  has  not  in  all  cases  sufficient 
surplus  of  power  to  make  a  secure  contact ;  and,  third,  the 
obstruction  which  the  current-breaker  offers  to  the  pendulum 
in  its  oscillations.  Therefore,  electric  clocks  can  only  be 
a  success  when  the  above-mentioned  difficulties  are  avoided. 
I  think  I  have  met  the  difficulties  successfully  by  a  clock 
exhibited  here  to-night,  presently  to  be  explained. 

I  shall  first  explain  the  current-breaker  of  my  clock,  and 
to  show  how  far  it  differs  from  those  employed  up  to  this 
day  I  will  introduce  this  explanation  by  a  brief  description 
of  the  current-breaker  now  in  use  at  the  astronomical 
observatory  in  Pai-is. 

There  the  pendulum  of  the  clock  has  two  side-extending 
metal  arms.    Each  of  these  arms  is  provided  with  three 


screws  with  platinum  terminations.  Three  levers,  separately 
movable,  but  in  metallic  connection,  corresponding  to  the 
screws,  will  be  either  in  contact  with,  or  removed  from  the 
screws  as  the  pendulum  moves  to  and  firo.  The  levers  and 
the  arms  are  mserted  into  the  circuit  of  a  galvanic  battery 
and  an  opening  and  closing  of  the  same,  corresponding  to 
the  oscillations  of  the  pendulum,  will  be  effected.  That  the 
pendulum  meets  with  a  comparatively  great  obstruction  in 
its  movement  by  such  a  current-breaker  cannot  well  be 
disputed,  and  yet  the  contact  cannot  be  formed  with  a 
great  deal  of  force  to  make  it  as  secure  as  desired,  since  the 
levers  have  to  be  very  light  so  that  they  will  not  obstrnct 
the  pendulum  too  much  in  its  movements. 

I  now  will  show  how  I  effect  with  a  new  device  of  a 
current-breaker  a  secure  and  firm  contact,  and  yet  at  the 
same  time  allow  the  pendulum  to  follow  the  course  of  its 
oscillations  without  meeting  with  any  obstruction.  Fig.  4 
shows  a  front  view  of  my  electric  clock,  and  fig.  5  a  side 
view,  in  which  n  is  the  pendulum  and  t,  v  and  v'  its 
current-breaker.  You  see  an  upright  standing  lever,  u, 
with  a  weight,  x,  on  the  top.  Near  its  fulcrum  are  two 
screws,  v  v^  against  the  one  or  the  other  the  lever  will 
rest,  if  the  pendulum  is  out  of  its  vertical  position  to 
one  side  or  the  other.  Two  electric  wires,  s  s',  coming 
down  the  pendulum  rod  are  in  metallic  connection  with 
the  two  suspension-springs,  s  s' ;  both  springs  are  fastened 
together  at  e^  by  an  insulated  substance,  and  each  of  these 
suspension-springs  is  again  connected  with  its  corre- 
sponding spring,  B  r'.  Now  let  the  poles  of  the  gal- 
vanic battery  be  connected  with  the  springs,  r  r',  and 
set  the  pendulum  oscillating.  If  the  pendulum  has  its 
present  position,  the  lever,  u,  rests  against  the  screw,  v,  and 
forms  a  metallic  contact  with  the  screw.  The  screw  is  con- 
nected with  one  of  the  wires  coming  down  the  pendnlom 
rod  from  one  of  the  supension-springs,  and  the  lever  is 
again  connected  with  the  other  wire  coming  from  the  other 
suspension-spring,  so  that  the  electric  current  can  pass 
through  the  contact  made  by  the  lever,  u,  and  the  screw,  v. 
If  the  pendulum  has  its  position  on  the  opposite  side,  the 
lever  will  bear  against  the  screw,  v'.  Tms  screw  has  an 
insulating  substance  upon  its  termination  that  keeps  the 
circuit  broken.  Thus,  by  the  movements  of  the  pendnlom 
to  and  fro  the  lever,  u,  will  bear  against  one  or  the  other 
screw,  and  make  and  break  the  electric  circuit.  The  fall  of 
the  lever  from  one  to  the  other  screw  is  so  small  that  it 
needs  very  carefid  watching  to  perceive  it.  The  contact 
formed  proves  to  be  secure.  It  is  made  with  a  great  deal 
of  force,  since  it  is  formed  very  near  the  ftdcrum  of  tiie 
lever.  You  will  observe  that  this  simple  contrivance  of  my 
current-breaker  removes  two  of  the  principal  difficulties 
which  electric  clocks  have  to  combat  with.  It  now  remains 
to  show  how  I  made  the  impulse  given  to  the  penduJam  for 
its  movements  independent  of  the  strength  of  the  electric 
current  acting  upon  the  electro-magnet  of  the  dock.  The 
springs,  B  r',  are  connected  with  the  electro-magnet  and 
inserted  into  the  circuit  of  the  galvanic  battery.  You  see 
in  the  drawing  fastened  to  the  axle  of  the  lever,  n,  that 
moves  the  escap-wheel,  an  arm,  i.  Against  this  arm,  rests 
the  lever,  l,  with  its  fulcrum  at  q.  The  extension  of  this 
lever  touches  the  pendulum,  while  resting  on  the  aim,  i, 
when  the  pendulum  hangs  in  its  vertical  position. 

Now,  if  the  pendulum  is  moved  to  the  left,  as  it  is  shown 
in  fig.  4,  the  lever  of  the  current-bi'eaker  will  bear  against 
the  screw,  v,  and  close  the  circuit.  The  armatures  nearest 
to  the  magnet  are  attracted,  and  the  lever,  d,  that  moves 
the  escape-wheel  is  raised,  and  with  it  the  arm,  i,  is  moved, 
which  in  turn  raises  the  lever,  l.  There  it  remains  untO 
the  pendulum  has  taken  its  position  to  the  right.  Then  the 
lever  of  the  current-breaker  drops  against  the  insulated 
screw,  v',  and  the  circuit  is  broken,  then  the  lever,  d,  suddenly 
drops  down,  moving  the  escape-wheel,  while  the  lever,  l, 
drops  against  the  pendulum  and  the  pressure  of  its  wei£ht 
gives  the  pendulum  the  impulse  for  its  oscillatyoDs.  This 
action  of  the  mechanism  is  repeated  as  the  penAiolmn  swings 
to  and  fro.  If  we  now  consider  that  the  ^ftever  is  always 
lifted  up  to  the  same  height,  and  its  weigl)' '  ^tignolBubjected 
to  any  changes,  the  power,  acting  upo^  J^^^  tk  pendulwn  to 
keep  up  its  oscillatiohs,  must  be  the  st^ryv  jme  at  eury  impulse 
givf.n,  without  regard  to  the  attracting  W^*^xceot  ikdectro- 
magnet.  It  will  be  seen  that  this  ele^t^ire  ^^  doiii^* 
firm  contact  for  the  electric  current  t i)pas;  aAW^^ 
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does  not  obstrnct  the  pendalam  in  the  course  of  its  move- 
ments, and  also  that  it  makes  the  movements  of  the  pen- 
•dalnm  independent  of  the  strength  of  the  galvanic  current. 
This,  I  think,  embraces  all  the  elements  necessary  for  a  true 
timepiece. 

Some  few  words  are  in  place  regarding  some  details  of  the 
clock,  to  make  the  entire  mechanism  understood. 

Two  hard  rubber  plates,  g  and  ^,  are  essential  to  insulate 
the  metal  plate,  p,  from  the  screw,  z,  and  the  post,  q,  to 

{revent  the  current  from  going  directly  through  the  plate,  p, 
"om  Q  to  q',  in  which  case  the  current  would  escape  the 
passage  through  the  current-breaker,  and  the  circuit  would 
oe  continuously  closed. 

To  avoid  the  passage  of  the  current  through  the  holes  in 
T^hich  the  pivots  of  the  lever,  u,  move,  a  spring,  p,  is 
fastened  to  the  support  of  the  lever,  pressing  against  a 
platinum  pin, »,  at  the  axle  of  the  lever.  The  pulley,/,  over 
"which  the  suspension-springs,  s  8'  are  laid,  is  of  hard  rubber, 
to  keep  the  springs  insulated.  1  and  2  are  two  bars,  also 
of  hfuxi  rubier,  which  support  the  pendulum,  and  between 
which  the  two  ends  of  the  suspension-springs  are  fastened. 
The  plates  a  and  of  are  of  the  same  materi^,  and  are  used 
to  hold  the  suspension-springs  in  their  proper  positions. 


THE    BRITISH    ASSOCIATION. 

ISjueiaUj/  reported  for  the  Electbicu.  Bztiew.] 


A  NEW  FORM  OF  ARC  LAMP. 


.p*aper  read  before  Section  G,  Monday,  Aug^ost  28th.     By  Prof. 
G.  F0BBE8.J 


Pbof.  F0BBE8  stated  that  this  lamp  was  speciaUy  devised  for  powerful 
imrrentfl — ^for  lighthouse  lamps,  or  projectors,  where  a  powerful 
current  was  used,  and  where  there  was  some  difficulty  in  feeding  the 
carbons.  It  had  been  found  necessary  under  such  circumstances  to 
have  the  power  not  only  of  causing  the  carbons  to  approach  each 
oUier,  but  sometimes  to  cause  them  to  rub  slightly,  and  that  was  a 
point  not  usuaUy  required  in  the  construction  of  an  arc  lamp.  At 
the  same  time,  the  arc  lamp  he  held  differed  from  others  in  this,  that 
the  point  where  the  light  came  from  was  fixed,  and  did  not  vary 
in  the  consumption  of  Uie  carbon.  The  two  supports  for  the  carbons 
were  both  connected  with  racks,  and  there  were  pinions  mounted  in 
the  same  axes,  but  insulated  from  each  other.  The  size  of  these 
pinions  Mras  so  regulated  that  the  one  carbon  moved  twice  as  quickly 
ti8  the  other,  and  merefore  always  kept  focus,  which  was  a  necessary 
point  in  lighthouse  iUumination.  A  shunt  current  passes  through  a 
ling,  which  is  reaUy  the  armature  of  a  Gramme  machine.  The  main 
cm  rent  passes  through  an  upper  series  of  coils,  while  the  derived 
cuirent  from  the  armature  passes  through  a  lower  series.  The 
carbons,  of  course,  are  at  first  in  contact,  but  as  they  wear  away  the 
realBtance  of  the  arc  increases,  the  current  diminishes  in  the  main 
circuit  and  increases  in  the  derived  one,  which  goes  in  an  opposite 
direction  to  the  other,  and  the  effect  is  utilised  on  a  worm  wheel, 
which  turns  to  feed  the  carbons,  so  that  the  position  of  the  light  is 
^ways  kept  constant.  The  main  circuit  is  continuaUy  tending,  by 
the  mechanical  arrangement  of  the  lamp,  to  pull  the  carbons  apart, 
and  the  derived  circuit  to  keep  them  in  contact.  If  the  current  is  too 
weak,  the  main  circuit  separates  them  a  Httle  further,  so  that  the 
regulation  is  always  kept  constant. 

Mr.  Preeoe  remarked  that  there  appeared  to  be  a  special  inventive 
effort  just  now  in  the  direction  of  new  systems  of  arc  lighting. 
There  seemed  to  be  a  great  deal  of  novelty  and  ingenuity  about  that 
which  ^x>f .  Forbes  had  exhibited,  and  he  hoped  that  it  would  be  a 
<«ucoe88  in  practice. 

A  NEW  HAND  DYNAMO  MACHINE. 


[Paper  read  before  Section  A,  Aug^ust  25th. 
Pbeeoe,  F.R.S.] 


By  W.  H. 


l^BEN  in  Paris,  I  saw  an  extremely  compact  and  useful  dynamo 
machine.  There  are  a  good  many  in  this  room  who  have  occasionaUy 
to  appear  before  the  public  as  lecturers,  and  there  are  also  many  who 
.are  engaged  in  instruction.  Most  of  us  require  at  times,  in  our  labora- 
tory and  rooms,  some  convenient  mode  of  producing  a  very  powerful 
current.  The  only  machine  available  for  us  is  the  small  magnetic 
machine  of  the  Gramme  type,  where  a  rinp  is  rotating  in  the  field  of 
powerful  permanent  ma^ets.  In  this  particular  instrument,  however, 
the  field  is  produced  as  it  is  produced  m  ordinary  dynamo  machines, 
such  as  is  used  for  the  production  of  electric  light.  Owing  to  the 
peculiar  construction  of  this  chapel,  I  have  been  unable  to  fix  the 
instrument  (the  maker  of  which  I  may  say  is  Baron  M.  De  M^ritens) 
so  that  all  can  see  it,  but  I  have  it  in  the  hall,  and  I  will  work  it  so 
as  to  show  ^ou  some  of  its  effects.  The  armature  of  the  machine  is 
of  the  Paccmotti  type — made  of  a  series  of  fiat  plates  serrated.  The 
ring  is  furnished  with  projections,  16  in  number,  through  which  16 
wires,  one  for  each,  are  brought  to  the  commutator,  which  is  similar 
to  that  used  in  the  Gramme  machine.  The  ring  rotates  in  the  field 
of  an  electre-magnet  just  as  is  done  in  the  Gramme  and  Siemens.    I 


have  two  men  who  will  work  the  machine,  and  from  the  currents 
produced,  which  are  brought  here  by  means  of  two  conductors,  I 
nope  to  form  a  small  electric  light.  The  electromotive  force  when 
working  at  full  speed  is  70  volts,  the  resistance  of  the  field  magnet  is 
four  ohms,  and  the  resistanoe  of  the  armature  is  four  ohms.  The 
connection  is  such  that  either  the  field  magnet  can  be  put  in  as  a 
shunt,  or  as  a  series  in  the  ordinarv  way.  Four  men  working  it  will 
produce  a  capital  electric  light,  ana  one  man  a  capital  Swan  or  Edison 
Djrht.  Two  men  should,  I  think,  be  able  to  keep  three  lamps  going, 
l^e  price  is  only  £15  without  the  mechanical  construction,  and  the 
whole  thing  complete  is  one  of  the  most  convenient  that  could  be  used 
for  very  many  purposes. 

The  first  experiment  with  the  machine  was  a  total  failure,  owing 
apparently,  as  Mr.  Preece  explained,  to  some  short-circuiting,  which 
he  hoped  they  would  be  able  to  remedy. 

Mr.  Tavlor  said  that  when  last  in  Paris,  he  had  looked  about  for 
some  macmine  of  this  kind  that  would  give  a  good  current,  and  could 
be  turned  bv  man-power,  and  he  had  u>und  only  two  machines  that 
would  fulfil  these  conditions.  He  had  obtained  one — a  machine  by 
Giaraud — and  from  what  he  had  seen  of  it  since  he  did  not  think  that 
De  M^ritens*  machine,  as  described  by  Mr.  Preece,  was  any  better. 
His  Giaraud  would  feed  a  Swan  lamp  well  with  one  man  turning  it. 
It  was  a  magneto,  not  a  dynamo.  It  had  eight  electro-magnets  consti- 
tuting the  armature,  made  and  unmade  by  passing  between  the  poles 
of  sixteen  steel  magnets.  It  could  be  made  to  give  either  direct  or 
alternating  currents.  It  would  give  an  arc  light  very  well  as  long  as 
there  was  some  one  to  watch  tne  distance  of  the  carbons.  It  was 
iufficientlr  powerful  to  melt  fine  iron  wire.  The  price  was  1,000 
francs.    He  thought  the  weight  was  about  500  lbs. 

A  Member  had  imderstood  Mr.  Preece  to  speak  of  a  hand  dynamo 
as  something  of  a  novelty.  He  had  made  a  very  efficient  dynamo 
some  time  ago  for  the  Medical  Congress  with  a  permanent 
magnet  resembling  somewhat  an  Edison  machine,  which  would  work 
a  Swan  lamp  very  efficiently  for  surgical  purposes.  He  could  not 
give  its  resistance,  but  its  price  had  been  £25,  complete  with  aU  the 
multiplving  gear.  It  was  much  smaller  and  lighter  than  Mr.  Preece's, 
but  still  sufficiently  firm  to  stand  without  being  fixed  to  the  fioor. 

Mr.  Ladd  had  had  some  considerable  experience  with  hand 
dynamos  as  well  as  magnetos.  He  had  himself  introduced  Uie  first 
hand  dynamo  machine  to  that  association  at  its  Dundee  meeting, 
when  Sir  Wm.  Thomson  was  president.  Since  that  time  he  had 
abandoned  that  principle  altogether  for  what  he  considered  a  better 
one — ^to  be  found  in  the  Gramme  machine  with  permanent  magnets. 
He  thoughtthat  that  had  entirely  superseded  anvthing  else  that  he  had 
seen.  He  believed  the  dynamo  principle  good  for  large  madhines,  but 
really  not  well  adapted  for  a  hand  machine.  The  dynamo  he  had, 
however,  heated  a  platinum  wire  of  about  18  in.  long,  and  that  was 
as  much  as  one  man  could  do.  In  a  Gramme  machine  one  man  could 
do  the  same  thing  very  easily.  He  had  found  the  best  form  of 
magnet  to  be  of  a  circular  form.  If  three  magnets  were  put  together 
for  that  purpose  one  man  could  do  the  work  very  easily.  In  the 
machine  before  them  the  enormous  speed  of  the  armature  ought  to 
produce  a  great  effect,  and  it  did,  as  shown  by  the  sparks  given ; 
but,  then,  it  was  at  the  expense  of  three  men.  The  maohme  reminded 
him  somewhat  of  the  machine  by  Giaraud,  in  Paris,  a  Ruhmkorff, 
where  the  disc  was  made  to  revolve  between  the  poles  of  the  magnet. 
But  in  that  machine  when  a  man  was  working  it  easily,  directly  the 
power  was  put  on  he  was  forced  to  stop  instantly.  He  had  made 
nis  machine  feed  two  Swan  lamps  with  the  expenditure  of  one  man- 
power. 

Mr.  Swan  said  that  the  hand  Grammes  had  been  very  much 
restricted  by  the  imposition  of  a  very  heavy  royalty  duty  and  their 
high  price.  He  took  it  that  the  present  machine  was  not  hampered 
in  that  way.  If  he  remember^  riffhtly,  the  price  of  a  hand- 
Gramme,  including  royalty,  in  England  was  about  £40,  whereas  Mr. 
Preeoe* s  exhibited  dynamo  only  cost  £15. 

Mr.  Preece  said  that  the  pnce  of  the  dynamo  was  350  francs,  and 
the  mechanical  portion  was  additional,  costing  say,  another  £5,  so 
that  they  might  put  the  whole  cost  of  the  machine  as  £20. 

Lord  Kayleigh  said  that  the  general  question  raised  by  Mr.  Ladd, 
as  between  dynamo  and  magneto,  was  of  great  interest.  There 
seemed  to  be  some  presumption  in  favour  of  the  magneto  for  a  small 
current,  as  being  more  easily  available  within  wide  limits.  Still,  he 
had  always  found  the  Gramme  extremely  convenient. 

A  Member  said  that  from  his  experience  he  had  found  that  for 
small  currents  the  hand  ma^eto  was  capable  of  producing  greater 
effect  than  the  dynamo.  His  magneto  was  very  effective  with  a 
small  Swan  lamp.  He  had  also  wrought  a  heavy  sewing  machine  by 
its  means,  there  being  a  boy  only  to  turn  it ;  but  it  was  all  that  he 
could  do. 

[The  machine  was  here  again  experimented  upon,  this  time  with 
perfect  success,  two  men  turning  the  machine  produced  3  lamps  of 
fullpower.] 

Mr.  Preeoe  said  they  would  notice  in  the  lamps  that  excessively 
pretty  violet  light  which  indicated  the  last  stage  of  the  lamp's  existence. 
If  the  .velocity  of  rotation  had  been  increased,  perhaps  10  times  a 
second,  or  perhaps  not  so  much,  the  three  filaments  of  carbon  would  be 
broken  with  the  strength  of  the  current.  The  current  was  very 
nearly  an  ampere  for  each  lamp.  Hence,  the  three  lamps  were  being 
wrought  with  an  electromotive  foroe  of  70  volts,  that  gave  them  210 
units  of  power  expended,  units  which  he  hoped  would  in  future  be 
known  as  Watts  (applause).  That  was  really  '35  horse-power.  If 
they  added  to  that  10  per  cent,  for  the  work  consumed  by  the 
machine,  they  formed  an  expenditure  of  about  '4  of  a  horse-power 
in  producing  those  three  lamps,  which  was  a  very  fair  indication  of 
the  value  of  the  instrument.  He  might  add  as  to  its  weight,  that 
three  men  had  no  difficulty  in  carrying  it  into  the  chapel.  It  could 
be  used  for  the  transmission  of  power,  and  for  all  experiments  con- 
nected with  the  electric  light,  and  to  those  who  were  in  the  habit  of 
spending  money  in  the  acquisition  of  apparatus,  h6  thought  he  could 
say  that  they  would  find  the  De  Meritens  machine  exceedingly 
cheap. 
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OX  ELECTRIC  METERS. 


[Paper  read  before  Section  A,  Auj^ust  30th,  18S2, 
By  C.  Vebkon  Boys.] 


Mb.  Boys  exhibited  an  extensive  series  of  models  bearing  on 
the  subject  of  power-measuring  in  general,  which  might  bo 
applied  to  electncal  measurement  in  particular.  The  general 
prmciple  was  applicable  to  ditferential  metronomj,  and  all  the 
apparatus  were  based  on  the  same  idea,  though  the  application 
made  to  the  special  case  of  measuring  differences  of  potential,  was  in 
one  or  two  of  the  instruments  exceedingly^  complicated.  The  funda- 
mental idea  utilised  in  the  mechanism  consisted  in  a  wheel  rotating  in 
contact  with  a  cylinder,  but  at  an  angle  of  about  30  degrees  with 
the  perpendicular  cross  section  of  the  latter.  The  result  was  a  trans- 
ference of  the  rotating  motion  of  the  wheel  into  a  longitudinal  motion 
of  the  cylinder,  if  the  cylinder  was  left  free  to  move  endvrise.  By 
a  clockwork  arrangpement  the  wheel  motion  when  the  cylinder  had 
reached  the  end  of  its  path  was  transformed  into  a  motion  in  the 
contrary  direction,  and  thus  the  cylinder  was  forced  to  turn  continuously 
within  its  field  with  an  alternating  to-and-fro  movement.  The 
applications  of  this  mechanical  principle,  which  Mr.  Boys  described 
as  comparatively  novel,  were  described  as  nimierous  and  of  wide 
range.  One  instrument,  adapted  as  a  differential  electric  meter,  was 
spoken  of  by  Sir  William  Thomson  as  novel  and  highly  ingenious. 
The  apparatus  oonsistod  of  two  small  magnetised  steel  cones,  revolving 
on  separate  spindles,  point  downwards,  so  that  each  spindle  might 
be  connected  with  a  separate  source  of  power.  A  small  cross-piece 
of  soft  iron  was  hung  between  the  cones,  touching  each  of  them  with 
one  end,  and  retained  in  position  merely  by  the  fact  of  the  cones 
acting  as  magnets.  When  revolution  was  set  up  in  the  cones,  the 
inventor  showed  that  the  cross  iron  remained  always  parallel  to  its 
original  position  if  the  two  velocities  were  equal ;  but  immediately 
that  either  of  the  cones  moved  more  rapidly  than  the  other,  it  was 
demonstrated  that  the  angular  displacement  of  the  iron  indicated 
with  absolute  accuracy  the  differential  velocity  of  the  spindles.  Sir 
William  Thomson,  in  remarking  on  the  ingenuity  displayed,  stated 
that  the  latter  instrument  might  be  a  valuable  application  in  the 
measurement  of  potential  differences  between  two  electrical  currents. 


THE  THICKNESS  OF  WIRE  ISECESSART  TO 
CARRY  DIFFERENT  ELECTRIC  CURRENTS 
WITHOUT  OVERHEATING. 


[Paper  read  before  Section  G,  Monday,  August  28th,  1882, 
By  Prof.  G.  Forbes.] 


One  would  expect  that  if  one  wire  would  carry  a  current  of  one  volt, 
then  two  similar  wires  would  carry  two  volts.  This  is  so  if  the  cur- 
rents are  very  far  apart,  but  when  the  currents  are  near  together  we 
have  to  take  into  consideration  the  surface,  from  which  radiation  is 
continually  taking  place.  Consequently,  however  likely  it  would 
seem  at  first  sight  that  the  current  carried  would  be  proportional  to 
the  section,  as  a  matter  of  fact  it  is  not  so.  I  find  by  experiment  that 
if  there  is  a  departure  from  the  law  of  the  square  of  the  diameter 
then  the  law  is  that  the  current  is  almost  proportional  to  the  diameter 
of  the  wire.  If  you  can  carry  a  definite  amount  of  current  through  a 
wire  of  a  millimetre  of  thickness  without  heating  it  over  a  tempera- 
ture of  160®,  then  if  you  want  to  carry  a  current  twice  as  great 
through  a  wire  you  must  have  one  of  two  millimethes  diameter — ».<•., 
four  times  the  section.  This  is  a  very  serious  matter  in  regard  to  the 
extension  of  electric  lighting.  The  method  of  arriving  at  the  law 
was  by  taking  pieces  of  wire  of  different  diameters,  putting  a  trace  of 
bees*- wax  upon  them  and  then  by  diminishing  the  resistance  slowly  so 
as  to  heat  very  gradually  indeed,  find  the  current  necessary  to  melt  the 
wax.  Another  very  important  law  which  is  necessary  for  us  to  know 
in  order  to  be  able  to  change  the  type  of  dynamo  so  as  to  produce 
another  which  will  give  any  desired  electromotive  force,  is  that  when 
the  wire  is  wound  in  coils  so  that  the  coils  are  the  same  size,  then  the 
strength  of  the  current  which  is  allowable  is  proportional  to  the 
square  of  the  diameter  of  the  wire — i.^.,  to  the  section.  In  deter- 
mining this  law  I  used  smaU  coils  in  tubes  closed  at  one  end,  and 
filled  with  water  of  a  definite  temperature,  then  the  current  was 
raised  by  changing  the  electrical  resistance  until  the  temperature  was 
definitely  increased,  and  the  strength  of  the  current  was  read  off — 
this  law  being  the  result. 


A  NEW  FORM  OF  GALVANOMETER  FOR  MEA- 
SURING CURRENTS  AND  POTENTIALS  IN 
ABSOLUTE  UNITS. 


[Paper  read  before  Section  A,  Augtist  29th,  1882, 
By  Sir  W.  Thomson.] 


That  machine,  which  had  been  specially  constructed  for  purposes  of 
easy  portability,  consisted  of  a  framework  of  needles  supported  on  a 
sapphire  cup  by  an  iridium  point,  like  the  best  arrangement  for  the  sup- 
port of  the  mariner's  compass.  For  the  laboratory  he  should  prefer 
a  silk  fibre  suspension  wherever  it  is  not  to  be  carried  about ;  but  for 
the  purposes  of  portability  he  preferred  the  arrangement  ho  had 
mentioned,  as  it  is  almost  impossible  to  make  sure  that  such  an 
instrument  can  bfe  carried  about  without  breaking  the  fibre.  He  had 
allowed  the  needle  to  rest  on  its  point,  and,  as  they  observed,  it  might 
be  given  any  amount  of  rough  usage.    The  arrangement  is  placed 


on  a  three-legged  stool  and  in  a  sliding  trongh  cut  in  t  block  of 
mahogany.  One  of  the  feet  is  placed  in  a  certain  groove,  and  the 
other  two  slide  outside.  By  means  of  this  arrangement  they  got  the 
utmost  possible  resistance  to  aU  motion  or  ahakineas,  tod  they  Ud 
that  attention  to  the  geometrical  principles  involved  in  its  oonstne- 
tion  with  almost  astronomical  steadmess.  This  steadinees  wi* 
the  main  feature  of  the  instrument  described.  The  great  diiEciilty 
in  potential  measurement  was,  of  course,  temperature  commotion, 
because  potential  measurement  involved  a  knowleoge  of  tiie  leastanoe 
of  the  coil.  In  the  instrument  before  them  it  was  not  necestaty  Uy 
have  a  knowledge  of  the  resistance  of  the  coil,  and  the  temperaton 
corrections  varied  from  about  1  to  '992  at  20^ ;  that  was,  about  & 
per  cent.  He  might  add  that  the  wire  which  he  used  was  of  ooppet. 
German  silver  might  be  used,  but  the  disadvantage  of  that  ma  its 
less  sensibility. 

DISCUSSION  ON  DR.  GLADSTONE'S  PAPER  ON 
SECONDARY  BATTERIES. 

{Continued  from  pmge  197.) 

LoBD  Ratleioh  said  that  the  subject  was  almost  a  burning  one,  and 
a  minute  and  thorough  investigation  of  the  chemical  reactions  inrolTed 
in  the  working  of  such  a  battery  would  be  the  key  to  many  of  the 
difficulties  that  yet  remained  to  be  overcome. 

Professor  Lodfge  said  that  on  one  point  Dr.  Gladstone's  expeiienoe 
had  been  in  apparent  contradiction  to  his.  That  point  related  to  the 
possibility  of  reducing  sulphate  of  lead  when  spread  on  the  plates 
alone.  There  were  perhaps  theoretical  reasons  why  one  should  expect 
sulphate  of  lead  to  be  not  readily  acted  upon ;  and  beoause  it  waa  not  a 
conductor  one  might  expect  the  action  to  be  to  decompose  either  the 
water  or  the  sulphuric  acid.  But  he  did  not  think  it  reaaoaabld  to 
expect  that  hydrogen  would  attack  a  non-conductor.  On  the  other 
side  the  oxygen  could  tmite  with  the  lead  plate  and  form  protoxide— 
Intimately,  however,  peroxide— if  not,  as  he  himself  thought  possihle 
thouKh  less  probable,  peroxide  at  once.  At  any  rate  peroxide  did 
certamly  form  there  as  in  a  Plante  cell,  and  as  peroxide  was  a  con- 
ductor some  oxygen  would  be  liberated.  Then  they  would  hare 
PbOs  +  PbSOi  —  H2SO4.  Then  the  PbO,  would  spread  throng  the 
mass  of  a  secondary  action,  and  there  would  l^  a  reductum  of 
PbOj  +  PbS04  •*•  H2O.  But  at  the  other  side  of  the  cell  nothmg  of 
that  sort  would  go  on.  They  would  simply  have  the  hydrogen 
liberated,  and  the  sulphate  of  lead  not  a^oted  upon.  He  had  found 
that  miTiiiiTO  charged  distinctly  the  best.  It  reduced  more  qoicklj,  it 
oxidised  more  quickly  than  any  of  the  other  substances  he  had  tned. 
Litharge  came  next,  and  reduced  perhaps  quite  as  well  as  the  mininm, 
though  it  did  not  peroxidise  quite  so  readily;  but  he  had  foond  no 
change  whatever  in  the  sulphate  of  lead.  He  had  put  it  on  as  a 
white  paste,  and  thus  it  had  remained,  though  he  had  tried  it  with 
two  Groves  and  hand  Grammes.  Dr.  Gladstone  said  that  he  had 
tried  sulphate  of  lead,  and  had  been  able  to  reduce  it.  That  was  not 
his  experience  at  all.  If  the  sulphate  was  mixed  with  miniom  the 
ipiniiiTn  reduced  itself  readily,  but  the  sulphate  was  not  acted  iqpon.  • 

Sir  William  Thomson  said  that  his  results  corroborated  th«e  of 
Professor  Lodge.  He  had  taken  two  platinum  {dates  with  about  one- 
eighth  of  an  inch  of  sulphate  of  lead  on  bibulous  paper  betveou 
He  had  left  these  with  a  considerable  diflerenoe  of  potential  main- 
tained between  them — perhaps  2  J  volts — for  about  six  weeks  or  two 
months.  The  result  was  that  the  sulphate  next  the  plate  kept 
positive  was  peroxidised  through  its  whole  thickness.  The  other 
platinum  plate  remained  perfe^y  white.  Over  about  half  0!  the 
plate  indeed  there  was  a  discoloration,  which  might  just  poaaiUy 
contain  a  trace  of  metallic  lead.  Certainly,  if  there  waa  anything  it  was 
an  exceedingly  minute  amount,  and />rflWi>a//y  non-existent.  It  was 
highly  important  that  such  investigations  should  be  pursued.  The 
chemical  theory  of  the  working  of  these  batteries  needed  a  great  deal 
of  working  at. 

Prof.  S.  Thompson  oould  also  confirm  Prof.  Lodge's  resulta.  He 
would  like  to  call  attention  to  the  fact  that  the  earlier  expoimentJ 
of  Plants  and  Faure  bore  out  the  same  idea.  By  a  process  of  alter- 
nately charging  and  discharging  it  was  found  that  there  wa«  yet 
an  accumulation  of  peroxide  on  the  one  side,  and  a  spon^  °*^?*^ 
on  the  other,  of  the  oell.  In  forming  his  plates,  Faure  found  it  adfiiahie 
to  leave  the  battery  to  itself  for  a  time,  which  might  vary  ^^"Jj^ 
few  hours  to  a  few  days,  and  that  period  of  rest  8rr®**^L  ""^^ 
the  action.  What  took  place  during  the  period  of  rest?  He  behew 
that  Dr.  Gladstone's  experiment  threw  some  light  upon  that  Q^*?***^ 
there  was  local  action  going  on.  At  the  point  of  contact  with  the 
lead  plate,  local  action  was  producing  sulphate  of  lead,  which  after- 
wards could  be  peroxidised,  but  there  was  no  effect  whai  a  mere 
production  of  hydrogen  was  going  on.  He  himself  had  tried  ms^ 
experiments.  He  could  not  agree  that  minium  had  the  ^^^ 
effect :  his  best  results  had  come  from  the  use  of  lead  in  a  powder 
either  by  reducing  minium  or  litharge  at  a  low  temperature,  or  «» 
bv  precipitating  it  from  either  the  nitrate  or  the  acetate  of  lew- 
Tlie  reduced  lead  was  a  much  better  substance  to  woric  <»  "  * 
preliminary  substance.  Another  point  in  which  he  oould  conjj"* 
Prof.  Lodge  was  as  to  how  the  action  proceeded  in  lave»  "^ew 
was  a  plate  of  lead,  and  upon  that  a  coating  either  of  red  '^^ 
litharge,  and  so  on.  TlvJ  peroxide  formed  close  to  the  y^\f^ 
advanced  right  through  till  the  whole  was  peroxidiaed,  and  »JJ^^ 
tion  went  on  in  the  same  way.  If  they  covered  the  plate  with  red  Wfl^ 
and  so  liberated  hydrogen,  action  began  not  at  the  place  ''°^,  rj 
liquid  was  exposed  to  the  load,  but  right  inside  between  ^  ^^ 
and  the  plates,  and  so  gradually  penetrated  through  the  mas*-  ^ 
action  took  place,  no  matter  whether  the  lead  was  *"^*??"^«! 
painted  or  plastered  upon  the  plate,  or  whether  it  waa  packed,  ii 
had  found  when  taking  cells  to  pieces  that  wherever  tbtw  t^ 
place  to  which  currents  could  not  flow  directly,  there  wm  «*J^  ^ 
a  deposit  of  unreduced  sulphate  which  was  simply  so  much  waiw. 


i 


Sept.  16,  1882.] 


THB  TELBOBAFBIO  JOTTBITAL  AKS 

ELECTRICAL    REVIEW. 


219 


His  own  impression  was  that  the  very  best  form  of  secondary  battery 
was  that  of  Plants 's  aocmnulator  of  I860,  pure  and  simple. 

Prof.  Lodge  had  always  thought  it  exceedingly  desirable  that  the 
action  should  proceed  straight  outwards,  beginning  at  the  surface  of 
the  lead  and  going  on,  but  he  had  never  l^n  able  to  get  that  done 
without  great  precautions.  Action  always  began  at  the  bottom.  Tt 
peroxidised  on  the  surf aoe,  proceeded  to  the  bottom,  and  then  crawled 
up  the  other  side  of  the  cell.  After  starting  with  a  certain  amount 
of  sulphuric  acid  a  great  deal  always  got  absorbed  by  the  minium. 
When  charged,  however,  all  that  acid  reappeared.  The  electromotive 
force  was  always  greater  when  charging  than  discharging.  In  the 
beginning  of  charg^g  a  Faure,  they  £d  not  have  a  mRxininTw  electric 
force.  But  they  put  two  metallic  lead  plates  into  a  vessel  of  dilute 
sulphuric  acid,  and  connected  them  with  two  Groves,  their  force  was 
almost  sufficient  to  stop  the  current ;  but  if  instead  of  clean  plates 
they  had  them  both  covered  with  minium,  the  action  was  very  much 
less,  because  there  was  not  that  oxygen  and  hydrogen  layer  which 
was  pretty  well  concealed  in  acting  on  the  minium. 

Prof.  Macleod  asked  if  the  sulphate  of  lead  used  in  the  cell  might 
not  be  in  such  perfect  contact  as  that  which  was  formed  on  the  plate 
by  the  action  of  the  acid.  He  had  tried  a  few  experiments  to  re- 
place the  lead  entirely  by  zinc,  using  a  solution  of  sulphate  of  zinc 
and  pacing  the  current  in  such  a  way  as  always  to  make  a  deposit 
on  the  zinc  plates.  In  that  way  he  got  a  hif h  electromotive  force 
and  a  gradual  dissolution  of  the  free  sulphuric  acid. 

Prof.  Lodge  said  that  that  would  give  a  very  much  greater  amount 
of  local  action,'and  the  plate  become  very  much  sooner  coated. 

Prof.  S.  Thompson  said  that  in  Faure  s  early  experiments  he  used 
sulj^hate  of  lead  before  he  hit  upon  red  lead,  and  that  he  was  able  to 
«xcite  by  charging  first  in  one  direction,  and  then  in  another.  It 
was  not  till  he  got  red  lead  that  he  found  he  could  dispense  with  the 
charge  backwards  and  forward. 

Dr.  Gladstone  said  he  was  glad  that  such  an  interesting  conversation 
had  arisen  from  this  matter,  and  also  to  hear  that  so  many  physicists 
were  at  present  investigating  it.   He  had  no  doubt  that  the  mysteries  of 
the  chemical  reaction  would  be  fully  illustrated  ;  but  there  were  still 
at  present  some  mysteries  that  waited  for  solution.    Prof.  Lodge  had 
objected  to  the  statement  that  sulphate  of   lead  was  reduced  by 
hydrogen.    He  was  not  sure  that  he  had  made  it  in  his  paper — but  ho 
had  certainly  made  it  in  print  before.     Still,  he  did  tmnk,  however, 
that  it  was  reduced  to  a  very  small  extent.     In  the  early  part 
of    the  investigfation  which  he  had  made,   when  very  little  was 
known  about  sulphate  of   lead,  he    and   his    colleague    had    put 
sulphate    on    the    two    plates,    and   after   passing    a  current  be- 
tween they  had  found,  as  they  thought,  a  reduction  close  against 
the  lead  its^,  so  that  it  was  difficult  to  distinguish  between  lead  and 
reduced  lead.     On  repeating  the  experiments  with  platinum  plates, 
after  chemical  tests,  they  succeeded  in  getting  what  was  to  them 
satisfactory  evidence  that  there  was  a  certain  amount  of  lead  produced 
in  the  neighbourhood  of  the  platinum,  though  not  much.      Prof. 
Lodge  had  written  a  paper  in  Nature  on  these  experiment,  and  after 
it  appeared  he  (Dr.  Glaastone)  had  tried  the  experiment  again,  when 
it  certainly  did  appear  that  the  sulphate  was  reduced,  though  it  was 
M>  closely  in  contact  with  the  red  lead  that  it  was  of  course  possible 
that  the  lead  might  have  been  got  from  the  plate.     Still  he  did  beHevo 
that  there  was  not  merely  a  trace,  but  rather  more  than  a  trace  of 
lead  produced.     The  difference  between  the  results  of  experiments 
might  be  that  hinted  at  by  Prof.  Macleod.     Sulphate  of  lead  was  a 
non-conductor,  or  nearly  so,  and  under  such  circumstances  one  could 
hardly  expect  a  induction ;  but  when  sulphate  of  lead  was  produced 
close  in  amougst  all  the  substances  taking  part  in  the  operation,  there 
was  a  general  evidence  that  the  accumulation  oa  the  positive  plate 
"was  such  that  could  not  have  been  supposed  to  take  place,  the  sulphate 
could  not  be  reduced  at  all.     If  Ptof.  Lodge's  view  was  true,  it 
pointed  to  a  very  serious  difficulty  in  regard  to  these  batteries ;  but 
siill  he  hoped  that  that  difficulty  did  not  exist  to  any  great  extent. 
An  to  the  way  in  which  the  action  took  place,   it  was  curious  to 
ttoe  how  the  action  spread   from  certain  points.      It  gives  them 
sometimes  very  singular  appearances.     It  was  necessary  to  bear 
in  mind  that  good  contact  was  necessary  in  these  reactions,  and  how- 
ever carefully  spread  with  red  lead  some  portions  must  have  far  better 
contact  than  others ;   there  were  often  all  kinds  of  irregularities  in 
tliese  plates.     There  might  be  a  considerable  amount  of  local  action 
without  reducing  the  electromotive  force  of  each  particular  ceil.     He 
trusted  these  remarks  and  those  with  which  they  had  been  favoured 
by  other  speakers  would  draw  attention  to  these  points  of  controversy 
in  connection  with  secondary  batteries,  and  which  were  certainly  of 
^great  importance. 

DISCUSSION   ON    Dr.    SIEMENS'    PAPER    ON   A 
PRACTICAL  SYSTEM  OP  ELECTRIC  UNITS. 

{Continued  from  page  196.) 


Sib  Wk.  Thomson  said  there  were  one  or  two  points  upon  which  he 
should  like  to  offer  remarks.  This  was  an  explanation  of  so-called 
practical  system  that  was  proposed.  Ho  had  had  great,  anxious,  and 
careful  discussion  with  Prof.  Clausius  on  this  subject,  and  he  agreed 
-with  him  that  it  was  impossible  to  carry  out  the  practical  system  to 
■apply  to  the  magnetic  pole  and  the  magnetic  field  in  accordance  with 
the  plan  based  on  that  system  so  far  as  the  list  of  items  included  by 
X>r.  Siemens  was  concerned.  In  that  list  each  of  the  practical  units 
'was  connected  with  the  other  in  a  very  simple  and  definite  manner. 
I>r.  Clausius  had,  however,  given  his  adherance  absolutely  to  the 
O.G.S.,  and  nothing  less  for  the  magnetic  field,  and,  therefore,  also 
for  the  magnetic  pole.  Going  beyond  the  list  of  units  which  their 
poviident  had  given  them,  they  must  consider  in  the  next  place  the 
question  of  velocity.  If  they  were  to  include  the  measurement  of 
the  velocity  in  the  so-called  practical  svstem,  in  order  to  make  that 
itystcm  coherent,  then  their  umt  of  velocity  would  be  10'  centimetres 


per  second,  or  10,000  kilometres  per  second.  The  definition  of  the 
practical  system  was  this — it  was  a  system  in  which  every  unit  should 
be  of  convenient  magnitude.  That  was  the  first  condition,  and  the 
second  was  that  every  unit  should  have  a  name.  Now,  he  did  not 
think  that  10,000  kilometres  per  second  was  a  convenient  practical 
unit  for  measuring  velocity  or  any  velocity  in  terrestrial  engineering. 
That  opinion  he  thought  would  be  unanimous,  and  therefore  they 
failed  when  they  attempted  to  extend  the  practical  system  so  as  to 
include  velocity.  But  it  was  necessary  to  extend  velocity  if  they 
wanted  to  make  scientifically  coherent  their  definition  of  quantity 
and  of  the  magnetic  field  and  pole.  They  must,  then,  be  consistent. 
But  would  it  be  practically  convenient  to  reckon  the  velocity  of  a 
machine  in  terms  of  10®  times  the  earth's  quadrant  P  Certainly  not. 
The  intensity  of  the  magnetic  field,  according  to  the  practical  system, 
would  not  be  in  the  force  of  an  amp^  at  a  distance  of  a  centimetre, 
but  the  force  of  an  ampere  at  the  distance  of  10,000  kilometres.  There- 
fore he  said  it  was  impossible,  granting  the  earth's  quadrant  was 
not  a  convenient  practical  unit  of  length  to  g^rant  that  10,000  kilo- 
metres was  a  convenient  unit  of  velocity.  Taking  this  for  granted,  it 
was  impossible  to  carry  out  the  practical  system  consistently  with  an 
absolute  method  of  measurement.  What  was  the  use  of  two  methods 
at  all  P  He  had  gained  some  particle  of  wisdom,  he  thought,  in  the 
course  of  30  years,  and  the  original  suggestion  of  Clerk-Maxwell, 
giving  the  names  of  distinguished  men  to  these  various  units,  scarcely 
commended  itself  to  him.  But  if  there  must  be  a  practical  system, 
let  them  at  least  give  these  names  to  convenient  lengths  of  unit. 
Nothing  could  be  more  convenient  than  the  C.G.S.  in  magnitude. 
But  for  the  magnetic  pole  it  was  suggested  that  the  terrestrial  magnetic 
force  at  the  equator  should  be  one  of  unity,  that  is,  the  horizontal 
component  of  the  terrestrial  magnetism  here  is  '17,  and  therefore  the 
component  is  '44,  a  little  less  than  one-half  the  unity.  When  they 
come  to  speak  of  magnetic  force,  the  range  of  field  was  from  20  to 
3,000,  just  the  most  convenient  scale  that  they  could  have,  because 
the  strong  steel  magnitude  did  not  go  beyond  3,000  of  the  C.G.S. 
units,  "file  most  intense  field  they  could  possibly  get  was  about 
1 4, 000  C.  G.  S.  Nothing  could  be  more  convenient  tlian  these  numbers 
to  use,  from  1,000  up  to  2,000  or  3,000,  His  own  proposal  had 
simply  been  to  add  the  name  of  Gauss  to  the  previously  existing 
units  for  the  unit  magnetic  field,  and  Weber  for  that  of  magfnetio 
pole. 

Dr.  Clausius  said  that  the  British  Association  had  done  a  good 
work  in  composing  the  practical  cycle  of  electrical  units.  All  the 
units  as  at  present  presented  in  Dr.  Siemens'  paper  were  consistent, 
and  could  be  suitably  and  algebraically  expressed  by  the  use  of 
sjTubols^of  p  g  and  »  for  the  unit  of  mass,  unit  of  length,  and  unit  of 
time  respectively.  The  name  of  Weber  for  the  unit  of  magnetic  pole, 
which  he  had  proposed,  had  been  omitted  from  the  Paris  congresd. 
Sir  Wniiam  Thomson  wished  to  change  the  definition  of  a  Weber  to 
that  of  absolute  unit  of  magnetic  pole  ten  times  greater  than  his 
proposed  Webere,  He  was  sorry  he  could  not  accept  the  suggestion. 
They  would  then  have  no  more  a  logical  system,  but  a  collection  of 
units  arbitrarily  chosen.  Sir  William  Thomson  had  said  that  the 
Weber  was  too  great  for  practical  use.  But  the  Farad  was  also  too 
great,  so  much  so  that  they  frequently  used  the  term  micro-Farad, 
but  notwithstanding  it  had  taken  firm  root.  He  would  beg  the 
section,  and  particularly  Sir  William  Thomson,  not  to  adopt  what  he 
had  proposed.  This  system  had  been  adopted  by  the  Paris  congress 
and  by  all  peoples  because  it  was  good  and  logical ;  but  if  thev 
received  now  into  their  system  a  unit  which  was  not  consistent  with 
the  others,  then  they  womd  destroy  their  own  beautiful  work. 

Professor  Everett  said  that  they  ought  not  to  introduce  any  un- 
necessary-names. They  could  speak  oi  the  C.G.S.  unit  of  pole  and 
field.  Unless  the  name  came  to  be  so  frequently  used  that  the  C.G.S. 
became  stereotyped,  he  did  not  think  it  expedient  to  endeavour  to 
form  a  second  thoroughly  consistent  and  logical  system  to  run  parallel 
to  the  C.G.S.  He  thought  Dr.  Clausius  was  exacting  too  much 
from  the  practical  system,  which  was  devised  to  give  units  of  con- 
venient magpnitude.  Ho  thought  they  might  conveniently  and  with 
advantage  add  to  the  names  of  Ohm,  Volt,  Ampere,  Coulomb,  one 
or  two  others  for  practical  use,  but  in  such  proposals  he  would  not 
screw  his  logic-screw  too  tight  in  regard  to  consistency  of  unit. 
Although  they  knew  the  Ohm  to  be  in  one  sense  a  velocity,  it  did 
not  forbid  them  to  use  an  earth -quadrant  per  second  as  a  measure  of 
mechanical  velocity.  If  they  admitted  that  Dr.  Siemens  was  con- 
sistent enough,  because  taking  the  whole  of  the  proposed  units  to 
begin  with,  they  could  express  the  whole  of  them  in  perfectly  definite 
and  logical  terms  of  the  U,G.S.  unit  system. 

Mr.  Preece  was  bound  to  confess,  from  the  practical  point  of  view, 
that  there  was  an  enormous  advantage  in  having  the  unit  of  measure- 
ment of  anv  kind  associated  with  a  name.  The  name  conveyed  the 
idea  of  dealing  with  something  definite.  They  had  a  complete  fixed 
notion  in  their  mind  associated  with  such  names,  for  instance,  as 
Ohm  or  Volt ;  but  when  they  began  to  talk  of  the  C.G.S.  unit  of 
quantity  they  got  dreadfully  mixed  and  confused.  There  was  no 
greater  boon  than  these  names  to  practical  men,  as  witness  the 
rapidity  with  which  they  had  been  adopted.  At  Paris,  in  October 
last  year,  it  was  decided  that  the  Ampere  should  be  added  to  the  list 
of  units,  and  by  the  end  of  the  year  it  had  been  adopted  by  all  practical 
men.  One  term  which  had  been  suggested  to  this  meeting  of  the 
association  was  much  wanted,  and  he  believed  it  would  bo  used  as 
rapidly  as  the  Amp^e,  and  that  was  the  Watt.  He  had  suggested 
the  name  himself,  though  he  had  applied  it  to  a  different  unit  from 
that  which  Dr.  Siemens  proposes.  His  unit  was  1,000  times  greater 
than  Dr.  Siemens*.  To  show  the  necessity  for  a  name  he  need  only 
speak  of  the  large  number  of  names  that  were  at  present  in  use  for 
the  same  unit.  It  was  called  by  veiy  numerous  names  by  authors 
and  in  books.  Look  at  the  terms,  for  instance,  foot-pounds  and 
horse-power.  If  there  was  one  more  abominable  term  than  another 
•  it  was  horse-power,  because  it  was  never  known  in  what  terms  horse- 
power was  spoken  of,  whether  nominal  or  indicated ;  and  whether  it 
was  one  or  the  other,  people  were  just  as  wise  as  they  were  before. 
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Lot  them  hope  that  horse-power  would  soon  disappear.  They  also 
used  another  unit)  the  Kilogrammetre,  and  also  tne  French  norse- 
power,  or  Clieval  rf#  Vapettr.  The  necessity  for  the  Watt,  as  Dr. 
Siemens  proposed,  was  shown  hj  the  fact  that  electricians  had  begun 
to  speak  of  Volt- Ampere,  which  m  future  would  be  known  as  the  Watt. 
They  would  be  quite  contented  to  leave  the  terms  Gauss  and  Weber 
to  the  contests  of  such  giants  as  Sir  Wm.  Thomson  and  Dr.  Clausius. 
They  were  not  wanted  practically.  They  could  do  without  the 
names.  They  did  want,  however,  a  Watt  and  a  Joule,  for  the  unit 
of  heat  was  as  familiar  as  a  household  word.  He  could  prophesy  that 
it  would  not  be  six  weeks  before  the  Watt  was  used  as  a  unit. 
Horse-power  would  then  be  expressed  as  746  Watts,  and  they  could 
adopt,  if  they  chose,  the  Kilo- Watt,  which  would  be  a  very  useful 
practical  measure. 

Lord  Rayleigh  said  that  the  section  could  not  be  nearer  its  useful 
functions  than  it  had  been  to-day.  What  he  had  been  particularly 
struck  by  was  the  necessity  for  the  use  of  the  Watt  beingshown  by 
the  fact  that  the  term  Volt- Ampere  had  come  into  use.  He  believed 
that  the  most  important  suggestions  of  the  president  would  lead  to 
no  real  difference  of  opinion.  Everybody  was  willing  to  adopt  the 
Watt  and  the  Joule,  and  the  only  difficulties  arose  over  the  compara- 
tively more  abstract  questions  of  the  intensity  of  pole  and  unit  of 
magnetism.  He  did  not  know  whether  practical  men  really  did  not 
require  to  use  these  tenns,  but  he  believed  that  before  long  their  use 
would  become  a  g^reater  necessity  than  at  present ;  but  in  the  mean- 
time they  were  not  so  urgent  as  the  other  terms. 

Sir  William  Thomson  said  he  ag^reed  with  Dr.  Clausius  that  they 
ought  to  be  absolutely  logical  to  the  very  end.  Prof.  Everett  had 
taken  the  centimetre  for  unit  of  length.  Then  the  mag^netic  pole 
would  be  '1  instead  of  10^,  and  the  unit  of  mag^ietio  field  would  be  '1 
again.  Therefore  he  could  not  agree  that  this  was  a  thoroughly 
logical  system ;  they  g^t  to  grief  at  the  very  first  step  in  the  attempt 
to  get  a  more  coherent  system.  Could  it  be  convenient  to  use  seven 
miUion  times  the  gpneatest  field  possible  as  obtained  from  soft  iron  and 
magniets  in  the  practical  system  ?  Whatever  they  used  for 
praotioal  purposes  must  be  of  practical  and  convenient  magnitude  of 
field. 

Prof.  Everett  would  withdraw  his  recommendation.  He  did  not 
see  that  there  was  such  a  pressing  necessity  for  new  units  for  either 
field  or  pole. 

Dr.  Siemens  felt  obliged  for  the  satisfactory  views  which  had  been 
expressed  regarding  the  two  points  to  which  he  had  attached  the 
greatest  pra<Sical  importance,  that  of  the  Watt  and  the  Joule.  With 
regard  to  the  other  units  of  magnetic  field  and  magnetic  pole,  he  did 
not  see  how  they  could  introduce  them  at  all  as  distinct  from  the 
C.G.S.  He  agreed  with  Professor  Everett,  that  it  was  much  better 
to  leave  them  entirely  out,  and  not  give  any  name  to  them.  But  he 
also  agreed  with  Dr.  Clausius,  that  the  quantity  which  at  first  sight 
is  inconvenient,  need  not  deter  them  from  including  them  in  the 
practical  system.  They  had  already  an  incongruity  in  the  Farad, 
llie  Farad  was  a  very  inconvenient  unit ;  so  that  they  spoke  of  micro- 
Farads,  and  in  the  same  way  they  could  speak  of  micro-Guusses. 
But  to  go  out  of  the  practical  system  would  destroy  the  usefulness 
of  that  system  entirely ;  if  they  could  not  reckon  upon  the  Gauss 
and  Weber  as  an  integral  and  consistant  part  of  that  system,  they 
must  leave  them  out  of  consideration  entirely.  After  all,  though  60 
millions  of  miles  seemed  an  enormous  velocity,  yet  they  had  not  to 
realise  it ;  it  was  only  a  conception ;  it  did  not  occur  often  in  their 
considerations.  To  begin  with,  the  electric  pole  only  came  to  be  of 
importance  in  more  scientific  investigpations  of  their  electric  machines. 
For  ordinary  purposes  these  practical  units  were  all  that  were  required, 
and  it  did  not  convoy  any  great  objection  to  his  mind  that  it  involved 
a  velocity  exceedins'  that  of  a  railway  train,  which  did  not  exceed 
the  velocity  of  lignt  and  radiant  energy  4  therefore  it  was  a  very 
ordinary  velocity  after  all.  (Laughter).  Hence  they  need  not  stand 
aghast  at  adopting  that  in  composing  their  unit.  And  as  to  its  value 
in  the  practical  system,  he  did  not  think  that  there  need  be  much  incon- 
venience in  dealing  with  the  unit  of  magnetic  field,  which  was  10,000 
times  gpreater  than  the  one  commonly  in  use.  The  use  of  the  Watt 
and  the  Joule  would  soon  become  familiar,  and  did  very  much  in 
practical  discussions  and  conceptions. 

On  the  suggestion  of  Lord  Rayleigh,  a  very  hearly  vote  of  thanks 
was  given  to  the  President  by  the  section  for  introducing  his  paper, 
whi(m  had  lead  to  such  an  important  and  interesting  discussion. 


THE  ELECTRICAL  ILLUMINATION  OP 
THE   THEATRE   DES  VARIETES. 


A  New  Modification  of  the  Dry  Column  which 
AVOIDS  Dissipation  and  yields  Constant  Tensions. — 
L.  Palmieri. — ^The  column  is  piled  up  in  a  glass  tube  the 
inside  of  which  it  nowhere  touches.  The  upper  pole  is  not 
connected  with  the  metal  ring  which  surrounds  the  glass 
tube,  but  the  screw  which  presses  the  column  together  from 
above  passes  through  a  brass  triangle,  which  is  secured  by 
three  silk  cords  drawn  down  to  the  pedest^  of  the  tube.  In 
damp  weather  the  cords  must  be  dried. —  Wiedemann's 
Beibldfter, 


On  the  Ionitdjq  Power  of  Retarded  Discharges. — 
By  W.  Holtz.  —The  author  caused  equal  quantities  of  elec- 
tncitj  to  be  discharged  with  equally  retarding  resistances, 
and  found  that  the  igniting  power  depend^  essentially 
on  the  situation  of  the  resistance,  being  greatest  when  the 
'^  '  "^  ^  yj^^Q  immediately  adjoining  the  spaces  traversed 
Tlb. — Wiedemanrvs  Beibldtter. 


The  electric  lighting  of  the  large  boulevard  theatres  at 
Paris  presents  a  special  difficulty,  which  is  partly  owing  to 
the  almost  impossibiUty  of  finding  in  their  neighbourhood  a 
locality  suitable  for  installing  a  machine  of  sufficient  power. 
Accumulators  have  just  given  an  elegant,  simple,  and  prac- 
tical solution  of  this  problem.  The  system  established  at 
the  Theatre  des  Vari^t^s  since  the  1st  of  September  is 
operated  regularly  and  contributes  moreover  to  the  guccess 
of  this  theatre,  of  which  it  constitutes  an  attraction,  if  not 
comparable,  at  least  equivalent  to  that  produced  by  the 
m^ificent  company  of  which  Madame  Judic  is  the  star. 

This  illumination,  made  exclusively  by  incandescent  Swan 
lamps,  is  composed  of  205  lamps  of  two  Carcels  and  of  60 
others  of  a  smaller  pattern,  arranged  upon  the  footlights. 

The  electricity  necessary  for  these  265  lights  is  fhrnished 
by  an  Otto  gas-engine  of  12  horse-power,  working  three 
Siemens  dynamo-electric  machines,  of  the  pattern  D^  eidted 
in  derivation.  These  machines  serve  to  charge  Faure  accu- 
mulators during  20  hours  daily,  which  discharge  themselves 
during  the  performance  through  the  265  lamps,  which  would 
require,  witnout  this  employment  of  accumulators,  an  engme 
of  50  horse-power.  The  charging  machines,  as  before  men- 
tioned, work  for  20  hours  per  aay,  with  two  cessations  of  two 
hours,  one  after  the  performance,  the  other  in  the  day  about 
noon. 

The  current  produced  by  the  machines  is  divided  amongst 
the  three  excitation  circuits,  and  the  seven  series  of  accumu- 
latora  connected  also  in  derivation.    {See  the  diagram.) 

Each  of  these  series  is  composed  of  33  Faure  accumu- 
lators of  the  60-kilogramm6  i^tem,  containing  42  kilo- 
grammes of  active  matter  (reduced  lead  and  lead  oxide)  in 
each  element. 

The  231  elements  weigh,  therefore,  about  14  tons,  and 
contain  nearly  10  tons  of  active  matter. 

The  electric  energy  stored  in  the  accumulators  is  greater 
than  that  which  is  consumed  during  the  prformance,  and 
one  would  be  able  without  inconvenience  either  to  add  new 
lamps  or  diminish  the  time  of  charging. 

Tne  current  furnished  by  each  machine  is  regulated  by 
altering  a  variable  resistance,  placed  in  the  excitation  circuit* 
which  varies  the  intensity  of  this  current  and,  consequently, 
the  magnetic  field  and  electromotive  force  of  each  machine 
These  resistances  are  indicated  upon  the  diagram  at  Bi,  Bj, 
and  B,. 

During  the  representation  the  dynamo-electric  machines 
continue  to  operate,  but  the  current  which  they  produce  is 
added  to  that  which  leaves  the  accumulators  to  supply  the 
265  lamps.  The  intensity  of  the  current  fiirnished,  when 
all  are  normally  lighted,  is  850  amperes.  Of  these  10  serve 
for  the  excitation  of  the  machines  and  340  for  the  lamps. 
The  production  of  this  current  is  expressed  thus  : — 

Three  machines  in  derivation  (28  amperes  per  machine)    ...     ^ 
Seven  series  of  aocumnlators  (at  about  38  amperes  per  series)    26fi 


Total 


...    350 


The  lamps  are  disposed  in  four  distinct  groups  branched 
upon  the  two  principal  conductors,  which  are  connected 
with  the  machines  and  with  the  amimulators.  Each  of 
these  groups  is  governed  by  a  resistanb^eries,  operated  by 
a  commutator.  By  introducing  a  resishl^  more  or  leffi 
great  into  the  circuit  of  each  of  these  groOT*^  augmente 
or  diminishes  the  intensity  of  the  light,  whicnjP^  ^  ^ 
scenic  effects  of  day,  twilight  and  night  to  1  introduced 
as  with  gas ;  better,  in  fact,  for  complete  da -^esB  is  more 
easily  obtained,  as  it  is  necessary  for  this  tc;  extinguish  gas 
and  then  relight  it,  which  is  a  complicated  ^Jtoeess. 

Upon  the  diagram  is  shown  the  moiintiitg  of  the  groups 
of  lamps,  and  the  resistances  a,  b,  c,  d,  whi»»  act  as  go^^ 
nors  ;  these  resistances  are  placed  upon  th^  left  ®^  ^^ 
st^e. 

The  resistances,  a,  govern  the  lamps  of 
into  20  groups  of  three  lamps  each 
govern  the  doorways,  &c. ;  the  resistance! 
corridors,  and  the  chandeUer ;  and,  last 
D,  govern  the  60  lamps  of  the  footlighlj 


5  house  divided 

^  resistances,  b, 

c,  die  vestibale* 

J,  the  reflistanoegr 

'  composrf*  as  ^ 
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have  said,  of  60  lights  of  small  pattern,  disposed  in  20  rows 
containing  each  three  lamps  in  series. 

The  installation  also  compiises  galvanometers  to  measure 
the  current  furnished  bv  the  machines,  commutators  for 
removing  the  machines  nrom  the  circuit,  the  accumulators 
or  lamps  which  are  to  be  extinguished,  &c.,  and  all  the 
things  of  which  one  can  easily  divine  the  place  and  the 
function. 

The  effect  produced  is  magnificent,  and  the  temperature 
of  the  house  considerably  lowered,  as  it  was  easv  to  foresee. 
As  for  steadiness,  it  is  in  every  respect  absolute,  the  machines 
only  furnishing  about  one-fifth  of  the  total  current,  the 
accumulators  form  a  fly-wheel,  if  we  may  use  the  term, 


of  every  kind  which  would  appertain  to  the  installation  of 
an  engine  of  50  horse-power. 

It  is  worthy  of  remai'k,  besides,  that  it  is  by  burning  gas 
that  the  electricity  consumed  in  the  theatre  is  produced  ; 
this  fact  has  a  great  signification. 

In  conclusion,  this  installation,  the  first,  we  think,  of  this 
importance,  made  hitherto  by  the  aid  of  accumulators  and 
incandescent  lamjps,  ox)nstitutes  a  great  and  legitimate  success. 
The  example  which  we  have  just  quoted  will  not  be  slow  to 
find  imitators,  and  will  contribute  more  to  the  development 
of  the  application  of  electricity  than  the  fine  promises  and 
exaggerations  which  accompanied  the  debuts  of  the  accumu- 
lator of  which  we  record  to-day  the  magnificent  results. 
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which  destroys  all  variation  which  would  tend  to  be  pro- 
duced in  delivery. 

Owing  to  the  grouping  of  all  the  apparatus  in  derivation, 
the  electromotive  force  employed  is  only  about  70  volts, 
which  removes  all  risk  of  accident. 

Safety-wires,  judiciously  distributed,  interrupt  automati- 
cally the  circuit  as  soon  as  the  intensity  in  any  given  branch 
of  the  distribution  attains  a  dangerous  degree.  One  machine 
or  even  all  the  machines  may  be  arrested  at  a  given  moment 
without  the  extinction  of  the  light  or  the  slightest  danger 
to  the  machines  arrested,  for  the  safety-wire  will  break 
the  circuit  before  the  machines  have  had  time  to  heat 
dangerously.  The  series  of  accumulators  grouped  in  deriva- 
tion have  an  internal  resistance  small  enough  to  maintain 
the  lamps  without  the  assistance  of  the  machines ;  one  would 
therefore  be  free  to  remove  these  altogether.  All  the  in- 
stallation only  occupies  a  comparatively  restricted  space  in 
the  basement  of  the  theatre,  and  every  disposable  corner 
has  been  utilised  to  lodge  the  accumulators,  therefore  it 
does  not  present  the  reg^ar  aspect  of  our  diagram,  which 
only  demonstrates  the  principle. 

This  application  presents  a  real  interest  in  this  way,  that 
the  accumulators  are  there  in  their  true  place  and  render 
possible  the  employment  of  electricity  where  local  circum- 
stances would  have  proscribed  it  by  reason  of  the  difficulties 
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Explanation  of  the  Figure. 

Dynamo-electric  machines  of  the  Siemens  pattern 
D^,  excited  in  derivation. 

Inductors  of  the  machines. 

Rheostats  for  the  regulation  of  the  excitation  of 
the  machines. 

Seven  series  of  accumulators,  containing  each  88 
elements  in  tension. 

Lamps  divided  in  four  groups. 

Resistances  governed  by  hand  commutators  f<;r 
altering  the  luminous  power  of  each  group, 
the  functions  of  each  having  been  already 
explained.  The  lamps  in  the  groups  a,  b,  and 
c  are  all  disposed  in  derivation  ;  those  of  the 
group  D  are  connected  in  series  of  three,  and 
are  of  a  very  small  pattern. 

Commutator. 


The  New  Channel  Steamer.— On  Monday  night 
experiments  were  made  with  the  electric  light  on  board  tnis 
vessel  while  she  was  lying  in  the  dock  at  Dover  with  the 
most  satisfactory  results,  the  experiments  attracting  a  large 
number  of  people  on  the  quays. 
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CORRESPONDENCE. 


TO  CORRESPONDENTS. 

No  notice  can  bo  taken  of  anonymous  oommonioationfl.  Whatever 
is  intended  for  inj^ertion  must  be  authenticated  by  the  name  and 
address  of  ^e  writer,  not  necessarily  for  publication,  but  as  a 
guarantee  of  good  faith. 

Correspondence  should  arrive  not  later  than  Tuesday  morning  if  it  is 
deaired  to  appear  in  the  following  number. 


THE  TELEPHONE. 
To  the  Editors  of  The  Electrical  Review. 

Sirs, — "  Quousque  tandem  abutere,  *  Injustice,'  patientlA 
iio3tr4  ?  *'  is  a  quoli^tion  which  seems  to  be  a  verj  apposite 
beginning  of  comments  on  the  communication  of  "In- 
justice,'* published  in  your  excellent  Review  of  9th  inst. 

In  my  letters  to  you  I  had  not  the  cool  impudence  to  set 
myself  up  as  a  judge  of  the  justice  of  the  decision  by 
Mr.  Justice  Fry,  the  eminent  judge  in  chancery,  nor  have 
I  the  presumptuous  audacity  of  "  Injustice  "  to  intimate  that 
"  The  court  was  unable  to  appreciate  questions  of  electrical 
science,"  and  I  leave  "Injustice"  to  sit  as  the  Judicial 
Committee  of  the  House  of  Lords  to  revise  Mr.  Justice 
Fry's  decision.  The  words  "blissful  ignorance"  in  mv 
letter  in  nowise  referred  to  the  estimable  Sir  Frederick 
Bramwell. 

I  do  not  deny  that  Mr.  Justice  Fry  used  the  words  as 
quoted  by  "Injustice,"  viz.,  "  I  think  that  the  true  meaning 
of  the  claim  which  I  have  just  read  is  the  union  of  a 
tympan  or  diaphragm  capable  of  vibrating  under  the  sound 
waves  with  an  electric  tension-regulator  having  the  quality 
which  I  h^yt  just  described";  now,  the  quahty  just  de- 
scribed by  Mr.  Justice  Fry  is  that  of  resiliency  alone,  not 
the  three  qttdlities  of  compressibility  and  semi-conductiveness 
and  resiliency,  and  as  "  Injustice  "  attempts  to  lead  me  to 
think,  thus  deliberatelv  committing  a  contemptible  and  dis- 
gracefiil  malversion  of  Mr.  Justice  Fry's  very  clear  words. 
1  no  doubt  erred  in  using  the  words,  "  that  Reis's  trans- 
mitter combined  a  diaphragm  with  a  tension-regulator,"  as 
n  quotation  from  Mr.  J  ustice  Fry's  very  lucid  decision,  but 
tlie  fact  is  indisputable  that  Mr.  Justice  Fry  did  think  so, 
and  it  necessarily  follows  from  his  judgment  that  "the 
essential  requisite  of  Edison's  invention  is  the  combination 
of  a  vibrating  diaphragm  and  a  tension-regulator,"  and 
that  the  Hunnings'  transmitter  did  contain  such  a  com- 
bination, and  was  therefore  an  infringement  of  Edison's. 

Mr.  Justice  Fry  did  say  "such  a  tension-r^ulator  as 
Edison  described  bias  been  discovered  in  Reis's  instrument," 
and,  surely,  if  such  a  tension-regulator,  in  combination  with 
a  vibrating  diaphr^m,  had  been  proven  to  have  been  dis- 
covered by  Reis,  i&.  Justice  Fry  could  not  have  overlooked 
that  feet,  dealing  with  the  prior  publication  of  Reis's  inven- 
tion ;  and  surely  he  would  have  decided  the  Edison  patent 
to  be  void  on  that  account.  It  is,  then,  clear  as  day  that 
words  used  by  me  erroneously  as  a  quotation  from  Mr.  Justice 
Fry's  decision  are  not  "  contrary  to  the  sense  of  that  deci- 
sion," but  are  in  perfect  accord  with  it. 

The  decision  of  Mr.  Justice  Fry  is  that  the  combination 
of  a  tension-r^ulator  with  a  diaphragm  is  secured  to  Edison 
by  his  patent,  and  the  necessary  conclusion  is  that  Mr. 
Justice  Fry  "  did  not  think  it  had  been  establidied  that 
Reis's  transmitter  combined  a  diaphragm  with  a  tension- 
regulator." 

1  beg  leave  to  remark  that  correspondents  who  use  a 
fictitious  name  are  generally  expected  to  be  more  courteous 
in  their  expressions  than  those  who  write  over  their  own 
names. 

I  now  dismiss  from  my  memory  the  literary  labours  of 
"  Injustice  "  with  another  Quotation  from  the  same  author 
cited  at  the  beginning  of  this  commimication — "Adquem 
finem  efirenata  tua  audacia  sese  ferebit  ?  " 

September  ISth,  1882.  JUSTICE. 


ELECTRICITY  APPLIED  ^TO  WARFARE. 

To  the  Editors  of  Tun  Electrical  Review. 

Sirs,— -Allow  mo,  through  your  paper,  to  make  a  sugges- 
tion (whicli,  as  fur  as  I  am  aware,  is  entirely  novel  and 
oi*i;.^irml)  n^garding  the  above. 


The  importance  to  be  attached  to  high  speed  m  torpedo 
boats  cannot,  of  course,  be  overrated,  and  to  attain  this 
every  exertion  is  made  to  combine  lightness  with  strong 
engine  power  ;  would  it  not,  therefore,  be  an  advantage  to 
couple  to  the  engine  a  dynamo  machine  (which  could  ako 
be  used  as  an  electric  motor),  and,  whilst  not  actually  fight- 
ing,  to  use  eJI  spare  power,  or  if  necessary  the  foil  engine 

Sower  (the  propeller  shaft  bemg  disconnected),  to  mn  the 
ynamo  and  fill  a  large  accumulator  with  electricity,  so  that 
when  manoeuvring  or  making  a  dash  the  power  of  the  accu. 
mulator  might  be  used  by  the  motor  and  extra  assistance 
given  to  the  engine  ? 

It  would,  it  appears  to  me,  often  be  of  incalculable  advan- 
tage in  warfare  to  be  able  to  produce  for  a  short  time  such 
an  extraordinary  high  speed  as  could  be  made  with  such  an 
arrangement,  an  arrangement  capable,  perhaps,  of  concen 
trating  the  engine  power  of  five  minutes  into  one.  How- 
ever, having  made  the  suggestion,  I  leave  it  to  wiser  heads 
to  pass  a  definite  opinion  on  its  practicability,  and  should  be 
glad  to  know  your  own  opinion  or  the  opinions  of  such  of 
your  readers  as  may  be  interested. 

Yours  obediently, 

C.  SCOTT  SNELL 
Culver  Park,  Saltash,  September  llth. 


SECONDARY  BATTERIES. 
To  the  Editors  of  The  Electbioal  Review. 

SiBS, — In  your  issue  of  September  9th  you  draw  attention 
to  a  "new  process  for  the  rapid  formation  of  secondarj 
couples  with  plates  of  lead,"  communicated  by  Monsieur 
Gaston  Plants  to  the  Academic  des  Sciences  in  Paris,  on  the 
28th  of  August  last,  consisting  of  the  roughening  of  the 
surfaces  of  the  lead  plates  by  nitric  acid. 

Without  in  any  way  desiring  to  detract  from  the  discoveries 
of  that  most  eminent  man,  to  whom  the  first  honour  is  due 
and  should  be  ungrudgingly  rendered  by  all  who  have  worked 
upon  his  origin^  ideas,  it  is  nevertheless  right  for  me  to 
state  that  the  principle  of  roughening  the  lead  plates  was 
very  fully  worked  out  by  me  last  year,  and  is  thus  described 
in  mv  patent  specification  of  September  10th,  1881.  The 
roughening  by  nitric  acid  being  one  of  the  most  natural 
"  chemical  processes  '*  is  obviously  therein  referred  to. 

Extract,  page  3,  lines  10  to  19:— "The  plates  maybe 
formed  of  perforated  lead,  or  of  lead  cast  with  holes,  a,  either 
plain  or  with  flutes,  corrugations,  indentations,  shelves,  or 
projections,  b,  in  or  on  to  which  the  material,  c,  already  pre- 
pared or  to  be  rendered  active  can  be  packed  or  pkiced.  TIti 
plates  of  lead  may  also  be  roiighened  on  one  or  both  sides  ly 
means  of  suitable  tools,  whether  by  pressure  or  striking,  or  by 
any  chemical  or  metallurgical  process  giving  an  eqmaM 
residt  in  such  a  manner  that  to  a  suitable  depth  on  each  side 
of  the  plate  a  spongy  layer,  or  projecting  points  or  surfof^y 
are  produced,  which  are  either  suitable  for  retaining  the 
material  hereafter  to  be  made  active  or  for  obtaining  a  mn 
rapid  formation  of  Uhe  plates  if  used  without  such  packing: 
xour  obedient  servant, 

JOHN  S.  SELLOX. 

Sydenham  Hall,  i^eptember  11/7*,  1882. 


THE  LANE-FOX  INCANDESCENT  LAMP. 
To  the  Editors  of  The  Elbcjtbioal  Review. 

Sirs, — I  observe  in  your  report  of  the  meeting  of  the 
Devon  and  Cornwall  (Brush)  Electric  Light  and  Power 
Company  (Limited)  that  a  shareholder  (Mr.  Tyler)  stated 
that  while  the  company's  prospectus  said  that  they  had  the 
exclusive  right  to  the  Lane-Fox  incandescent  lamp,  he  foiwd 
that  a  general  licence  of  e^  prior  date  belonged  to  the  British 
Electric  Light  Company. 

I  think  it  right  to  say  (because  I  negotiated  the  agree- 
ment with  the  British  Electric  Light  Company  at  Mr. 
Lane-Fox's  request)  that  he  not  only  gave  a  frce  hoenoe  in 
July,  1881,  to  that  company,  but  ako  paid  Oiem  £5,00' 
in  addition,  for  the  liberty  of  dealing  with  his  remaini^ 
rights.  This  licence  is  still  in  full  force,  and  the  T  " 
Electric  Light  Company  have  the  complete  enjoy 
the  patents  in  Devon  and  Cornwall  under  that  ' 
well  as  of  the  rest  of  the  United  Kingdom, 
by  Mr.  Tyler,  the  Anglo-American  Brush  ' 
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sold  any  exclusive  licences  in  this  country  of  the  Lane-Fox 
patents  referred  to,  it  is  for  the  directors  of  that  company 
to  d^  with  the  special  responsibility  which  they  have 
undertaken  in  so  doing.  1  am,  Sirs, 

Yours  faithfully, 
CHARLES  T.  BRIGHT. 
31,  Golden  Square,  W.,  Septemher  12 fh,  1882. 


houses  and  for  telegraphs.  The  present  generation  may  yet  have  it 
burning  in  their  houses  and  enlightening  their  streets.  Wor  are  these 
predictions  the  offshoots  of  an  exuberant  fancy  or  disordered  imagina- 
tion, they  are  the  anticipated  results  of  laborious  research  and  of 
countless  experiments.  Electricity,  moreover,  is  destined  for  mightier 
feats  than  even  universal  illumination. 

(Signed),  J.  B.  LINDSAY. 


THE    LATE    MR.  J.   B.   LINDSAY   AND    HIS 
•ELECTRICAL    IDEAS. 

To  the  Editors  of  The  Electrioal  Review. 

Dear  Sirs, — Following  np  the  letter  I  sent  you  last  week 
abont "  Telegraphing  without  Wires  thirty  years  ago,"  I  think 
I  cannot  do  better  than  give  you  a  few  extracts  from  one  of 
the  local  newspapers  about  this  J.  B.  Lindsay's  electrical 
doings  as  told  by  himself  and  others  half  a  century  ago. 
The  undemoted  advertisement,  newspaper  notices,  and 
letters  as  then  printed,  I  trust  will  be  of  special  interest  to 
many  readers  of  the  Review  as  illustrative  of  the  beginnings 
of  the  electric  light  at  that  period  in  this  out-of-the-way 
part  of  Britain.  The  words  then  used  seem  as  if  they  were 
intended  for  to-day.  This  remarkable  man  died  a  number 
of  years  ago,  and  so  failed  to  see  the  great  bridge-like  gap 
which  has  separated  his  small  and  unsteady  light  from  the 
present  splendid  carbon  suns  and  soft  5-candle  lamps. 

I  am,  obediently, 

G.  LOWDON. 

Dundee,  September  11th,  1882. 

The  following  appears  in  the  Dundee  Advertiser  of  date 
April  nth,  1834,  as  a  paid  advertisement : — 

J.  B.  Lindsay  resumes  on  14th  April,  1834,  in  South  Tay  Street, 
Dundee,  his  classes  for  cultivating'  the  intellectual  and  historical 
portions  of  knowledge.  In  a  few  weeks  hence  a  course  of  lectures 
will  be  formed  on  Frictional,  Galvanic,  and  Voltaic  Electricity, 
Magnetism,  and  Electro- magnetism ;  the  battery,  already  very 
poi^erful,  is  undergoing  daily  augmentation ;  the  light  obtained  from 
it  is  intensely  bright  and  the  number  of  lights  may  be  increased 
■without  limit ;  a  great  number  of  wheels  may  be  turned,  and  small 
^weiehts  raised  over  pulleys.  Houses  and  towns  will  in  a  short  time 
be  lighted  by  electricity  instead  of  gas,  and  heated  by  it  instead  of 
coals ;  and  machinery  will  be  wrought  by  it  instead  of  steam,  all  at 
a  trifling  expense.  A  miniature  view  of  all  these  effects  will  be  ex- 
hihited,  besides  a  number  of  subordinate  experiments  indudiug  the 
discoYeries  of  Sir  Humphrey  Davy. 

A  notice  as  it  appears  in  the  Dundee  Advertiser  newspaper 
of  date  August  7th,  1835  :— 

Electteic  Light. — ^Mr.  Lindsay,  a  teacher  in  town,  formerly  lecturer 
to  the  Watt  Institution,  succeeded  on  the  evening  of  Saturday,  the 
i>th  July,  1835,  in  obtainiug  a  constant  electric  light.  It  is  upwards 
of  two  years  since  he  turned  his  attention  to  this  subject,  but  much 
of  that  time  has  been  devoted  to  other  avocations.  The  light  in 
beauty  surpasses  all  others ;  has  no  smeU ;  emits  no  smoke,  is  incapable 
r»f  explosion ;  and  not  requiring  air  for  combustion  can  be  kept  in 
sealed  glass  jars.  It  ignites  without  the  aid  of  a  taper,  and  seems 
peculiarly  calculated  for  flax-houses,  spinning  mills,  and  other  places 
«rontaining  combustible  materials.  It  can  be  sent  to  any  convenient 
diif tance,  and  the  apparatus  for  producing  it  may  be  contained  in  a 
cuoounon  chest. 

This  letter  appears  in  the  same  newspaper  under  date 
Oandee,  October  30th,  1835. 

ELECTRIC  Ligmr. 

Sib, — ^As  a  notice  of  my  electric  light  has  been  extensively  circulated, 
Aome  persons  may  be  anxious  to  know  its  present  state  and  my  views 
respecting  it. 

The  apparatus  that  I  have  at  present  is  merely  a  small  model,  it 
liAa  already  cost  a  great  deal  of  labour  and  wiU  yet  cost  a  good  deal 
more  before  mv  room  is  sufficiently  lighted.  Hod  circumstances  pcr- 
ixiitted,  it  would  have  been  perfected  two  years  ago,  as  my  plans  were 
formed  then.  I  am  writing  this  letter  by  means  of  it,  at  six  or  eight 
inches  distant,  and  at  the  present  moment  can  read  a  book  at  the 
distance  of  a  foot  and  a-half .  From  the  same  apparatus  I  can  get 
tvro  or  three  lights,  each  of  which  is  fit  for  readmg  with.  I  can 
Toxkke  it  bum  in  the  open  air  or  in  a  glass  tube  without  air,  and  neither 
^w-ixid  nor  water  is  capable  of  extinguishing  it.  It  does  not  inflame 
j>n-pcr  nor  any  other  combustible.    These  are  facts. 

^Ajs  I  intend  in  a  short  time  to  give  a  lecture  on  the  subject  my 
vicvn  on  the  further  progress  will  be  unfolded  then.  A  few  of  these, 
bo'wever,  mav  be  mentioned  lust  now. 

SriUiant  illumination  will  be  obtained  by  a  light  incapable  of  com- 
l>ujstion,  and  on  its  introduction  to  spinning  mills  conflagrations  there 
-v^ill  be  unheard  of.  Its  beauty  will  recommend  it  to  the  fashionable, 
azxd  the  producing  apparatus,  framed,  may  stand  side  by  side  with 
tl^e  piano  in  the  drawing-room.  Requiring  no  air  for  combustion, 
^zkd  emitting  no  offensive  smell,  it  will  not  deteriorate  the  atmosphere 
-a  the  thronged  hall.  Exposed  to  the  open  day  it  will  blaze  with 
e  1,^/iimmiiAftd  lustre  amidst  tempests  of  wind  and  rain,  and  being 
•g^^ll^blo  of  surpassing  all  lights  in  splendour  it  will  be  used  in  light- 


IMPROVEMENTS  IN  ACCUMULATORS. 

To  the  Editors  o/TuE  Electrical  Review. 

Sirs, — Mj  anonjrmous  opponent  appears  again  in  the 
number  of  the  Electrical  Review  for  the  2nd  of  Sep- 
tember, with  reference  to  the  subject  of  the  storage 
power  in  the  modified  acjumulators.  With  the  method  of 
exposition  of  facts  and  of  discussion  which  he  adopts,  ho 
would  apparently  prove  himself  to  be  correct ;  allow  me, 
therefore,  to  display  clearly  the  matter  in  its  true  light. 


d'] 

taining 

6  houra  30  minutes  a  current  of  13'33  amp6re8,'and  for 

9  hours  30  minutes  following  a  current  of  13  amperes ;  and, 

lastly,  for  4  hours  and  10  minutes  the  current  fell  regularly 

from  18  to  8  amperes.    (There  was  one  omission  as  i-egards 

the  duration  of  the  12  amp6re  current ;  this  duration  was 

1  hour  25  minutes ;  and  the  total  amp^ix)  hours  ought  to 

be  modified  in  consequence,  this  fact  is  otherwise  of  no 

importance.) 

To  estimate  the  work,  I  adopt  the  formula  Tr  =  — ,    in 

which  I  substitute  e  by  2*1 5,  g  by  10,  and  i  by  13,  without 
remark,  except  as  regards  the  intensity  of  the  current. 

It  suits  my  anonymous  opponent  to  make  me  hold  that, 
even  after  the  explanations  contained  in  my  previous  letter, 
the  electromotive  force  is  constant.  This  is  a  small  satis- 
faction, which  I  can  grant  him,  being  quite  certain  that  it 
will  not  mislead  any  one,  not  even  himself. 

The  question  is  this :  Is  the  value  of  the  electromoive 
force  adopted,  viz.  2*15,  an  exaggeration  ?  This  is  the  point. 
If  so,  what  should  the  figure  be  ? 

I  would  remark  that  the  first  intensity,  13*33  amperes, 
lasted  6  hours  30  minutes,  and  the  second  intensity,  13 
amperes,  9  hours  80  minutes,  and  that  by  adopting  for  thase 
two  intensities  alone  (the  remainder  being  neglected)  the 
mean  electromotive  force,  2*15,  I  arrive,  nevertheless,  at 
20*300  kilogrammetres  per  kilogramme  of  active  matter. 
It  must  be  noticed,  however,  that  during  this  discharge 
the  external  resistance  remained  unchanged. 

Whilst,  in  the  quasi-official  experiments  made  by  Messrs. 
Tresca,  Joubert,  Pothier,  and  Allard,  the  electromotive  force 
of  an  ordinary  Faure  battery  was  2*165  at  the  commence- 
ment ;  after  repose,  with  a  current  of  10*37  amperes,  at  the 
time  of  the  experiment,  the  current  had  fallen  to  11*49 
arapi^res  and  the  electromotive  force  was  2*057. 

Thus,  a  diminution  of  current  of  five  amperes  corres- 
ponded to  a  diminution  of  electromotive  force  of  0*108  volts  ; 
according  to  this  what  would  be  the  loss  of  electromotive 
force  for  a  diminution  of  one-third  ampere  after  16  hours 
in  the  experiment  of  which  I  have  given  the  result  ?  And 
what  initial  force  ought  I  to  have  chosen  ?  I  do  not  think 
that  I  have  exaggerated  by  adopting  the  figure  2*15  as  the 
mean,  especially  if  we  do  not  wish  to  ignore  that  the  dis- 
charge was  not  complete,  and  I  am  persuaded  that  it  will 
appear  sufficiently  justified  in  the  eyes  of  impartial  readers. 

My  opponent  wishes,  moreover,  not  to  lose  sight  of  the 
fact  that  the  ordinary  Faure  pile  was  not  used,  but  an 
apparatus  in  which  I  consider  that  efficiency  is  decidedly 
increased,  as  well  as  the  currents  rendered  more  regular 
during  the  greater  part  of  the  discharge  ;  tfUs  should  not  be 
overlooked. 

My  opponent,  moreover,  appears  to  think  that  I  only 
calculate  as  active  matter  the  peroxidised  plate  ;  he  affirms 
it  for  the  second  time,  and  he  returns  to  it  anew  at  the  end 
of  his  last  critique. 

Now,  I  said  at  first  that  the  apparatus  tested  contained 
8*^  100  of  minium  and  8*^  800  of  lead,  and  that  the  minium 
constituted  the  active  matter.  To  every  person  who  knows 
what  a  Faure  accumulator  is,  that  means  that  the  lead 

Elates  forming  the  support  weighed  S^  800,  and  that  one 
ad  applied  to  them  S^  100  of  minium  destined  to  become 
the  active  matter.     Admitting  that  there  was  roOm  for 
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doubt  after  my  first  expos^,  that  became  impossible  after 
my  last  reply,  where  it  is  said  that  the  accumulator  tested 
by  Sir  W.  Thomson  "  contained  b^  700  of  plumbic  matter, 
that  is  to  say,  of  lead  forming  the  supporting  plates  and  of 
minium,  the  weight  of  this  latter  was  about  3^  500  after 
the  transformation  into  spongy  lead  upon  one  plate,  and 
into  peroxide  of  lead  upon  the  other  ;  this  is  what  consti- 
tutes the  active  matter." 

It  seems  to  me,  Gentlemen,  that  after  this  simple  expose, 
no  doubt  can  remain  in  an  unprejudiced  mind. 

My  opponent  further  reproaches  me  with  taking  account 
neither  of  the  weight  of  the  receptacle  nor  of  that  of  the 
liquid.  I  answer  that  I  have  intentionally  compared  in  the 
same  manner  results  furnished  by  the  weight  of  plumbic 
matter  and  of  active  matter  in  different  experiments, 
made  by  different  persons,  without  taking  account,  in  any 
case,  of  accessory  matter ;  these  results  are,  therefore, 
comparable  amongst  themselves  ;  the  weight  of  the  recep- 
tacle has  not,  in  fact,  any  value  when  one  is  dealing  with 
accumulators  intended  for  lighting,  and  the  weight  of  the 
liquid  is  almost  proportional  to  the  volume  of  the  accumu- 
lator. I  possess,  moreover,  receptacles  weighing  300  grammes 
into  which  one  can  introduce  85  kilogrammes  of  plumbic 
matter,  of  which  about  17  kilogrammes  are  active  matter  and 
five  to  six  kilogrammes  of  liquid.  This  is  not  always  prac- 
ticable ;  but  it  has  been  done,  and  as  this  figure  may  vet 
appear  extraordinarv,  I  hold  the  address  of  the  manumc- 
turer  at  the  disposal  of  my  opponent. 

In  conclusion,  laying  aside  the  appraisings  of  my  opponent, 
I  would  remark  that  my  figures,  described  at  first  as  fantastic, 
are  no  more  now  than  surprising,  diowing  that  thej  can  hold 
their  own  bv  the  fact  of  their  baing  very  real,  which  makes 
me  think  that  one  day  I  may  convince  even  my  opponent 
himself. 

G.  BLANCHAET. 

Brussels,  12th  September. 

[M.  Blanchart  did  not  apparently  notice  that  we  ourselves 
accepted  the  responsibility  of  criticising  his  experiments, 
about  which  we  shall  probably  have  more  to  say  in  a  future 
number. — Eds.  Elbc.  Rev.] 


NOTES. 


Natalian. — ^The  effects  produced  by  induction  coils  are 
similar  to  those  of  irictional  electrical  machines.  The 
ordinary  current  of  a  few  cells  is  turned  into  one  of  a  very 
high  tension,  but  little  quantity,  by  using  such  coils,  and  no 
useful  effect,  such  as  is  required  for  electric  lighting,  can  be 
obtained  by  their  use.  At  present  the  only  cheap,  con- 
venient, and  practical  way  of  obtaining  sufficiently  powerful 
currents  for  electric  lighting,  either  by  the  arc  or  incan- 
descence method,  is  by  the  employment  of  dynamo-electric 
machines.  You  might  obtain,  say,  5  Swan  incandescent 
lamps  of  about  10  candle-power  by  the  use  of  30  large 
"  Grove  "  ceUs,  but  the  expense  of  keeping  up  the  battery 
precludes  it  from  being  of  any  practical  value.  We  cannot 
see  any  way  out  of  your  difficulty,  unless  you  have  plenty 
of  water-power  at  command  for  driving  dynamo-electric 
machines,  by  which  a  number  of  houses  could  be  illu- 
minated from  a  central  source.  Individual  outlay  in  pur- 
chasing a  system  of  electric  lighting  is  as  much  out  of  the 
question  here  as  in  South  Africa,  that  is  to  say,  for  private 
house  purposes.  "Natalian"  has  no  doubt  read  our  de- 
scription of  the  lighting  of  the  Comptoir  d'Escompte  in 
our  issue  of  August  1 2th,  which  was  done  entirely  by  means 
of  batteries,  but  we  should  imagine  that  the  cost  of  such 
an  installation  would  speedily  lead  to  its  i-ejection.  We 
shall  be  glad  to  hear  again  from  our  correspondent  on  any 
matters  in  which  we  can  be  of  any  assistance  to  him. — 
[Eds.  Elec.  Rev.] 

An  Old  Subscriber. — We  have  the  promise  of  a  reply 
to  our  correspondent's  questions  concerning  manganese, 
which  we  hope  shortly  to  lay  before  him. — [Eds.  Elec. 
Rev.] 


Electric  Lightinq. — The  Gare  de  TOuest,  at  Paris,  has 
been  illuminated  with  the  Edison  incandescent  light.  The 
same  system  has  also  been  introduced  into  Besan9on,  the 
motive-power  being  furnished  by  a  water-fall  about  a  mile 
distant. 


Successful  Completion  op  the  West  Coast  Cablk. 
— ^We  read  the  following  in  the  Panama  Star  and  Hndld 
of  the  19th  ult. :— On  Friday,  August  4tb,  the  Bteamdiipe 
Silvertown  and  Retriever  started  from  Pedro  Gonzalefi  Iplan^ 
in  the  Bay  of  Panama,  the  former  ship  paying  out  cable  ta 
complete  the  section  between  that  IsUmd  and  San  Juan  del 
Sur,  Nicaragua.  Mr.  Parson^,  general  agent  of  the  West 
Coast  of  America  Telegraph  Company,  having  volunteered 
to  take  charge  of  the  temporary  hut  on  Pedro  Qonzaleg 
Island  for  the  electrical  tests,  &c.,  necessary  during  caUe 
laying,  his  services  were  accepted  by  Mr.  E.  K.  Gray,  and, 
with  Messrs.  Bailey,  Norton,  and  Phillips,  he  remained  at 
that  island  roughing  it  until  Sunday  last,  when,  learning  by 
cable  that  the  work  at  sea  had  been  completed,  they  returned 
in  the  Pacific  Steam  Navigation  Company's  tender  Tabo* 
guUla,  which  went  to  the  island  to  bring  them  to  Panama. 

The  steamship  Silvertoum  returned,  as  already  announced, 
on  the  17th  inst.,  with  Mr.  R.  K.  Gray  on  board,  after  hav- 
ing successfully  completed  the  section  to  San  Juan  del  Sor. 
The  final  splice  of  this  section  was  slipped  on  the  10th,  thus 
completing  the  whole  telegraphic  system  of  the  Central 
and  South  American  Telegraph  Company. 

Few  persons  are  aware  of  tne  extent  of  this  system,  which 
runs  from  Lima  to  Payta,  Peru  ;  from  Payta  to  Santa 
Helena,  Ecuador ;  from  Santa  Helena  to  Buenaventun, 
Columbia ;  from  Buenaventura  to  the  Island  of  Pedro 
Gonzales,  and  thence  to  Panama  ;  from  Pedro  Gonzales  to 
San  Juan  del  Sur,  Nicaragua ;  from  San  Juan  del  Sor  to 
La  Libertad,  in  Salvador ;  and  from  La  Libertad  to  Spinas 
Cruz,  in  Mexico.  From  Salinas  Cruz  a  land  wire  crosses  the 
Isthmus  of  Tehuantenec,  and  a  cable  thence  from  Goata- 
coalcos  to  Vera  Cruz,  Mexico,  places  the  line  in  connection 
with  the  United  States  and  the  Old  World.  The  total 
length  of  electrical  cable  connections  completed  by  the 
company  amounts  to  3,170  knots,  a  figure  which  proves  the 
enormous  amount  of  work  which  has  been  rapidly  and  sac- 
cessfully  performed. 

A  flaw  discovered  in  laying  the  Pedro  Gonzales  and  San 
Juan  del  Sur  section  was  easuy  removed  within  twentj-foor 
hours  of  being  discovered,  and  perfect  communication 
through  the  whole  line  was  re-established  within  twenty 
hours.  The  electrical  tests  were  so  accurately  made  that 
they  located  the  flaw  within  one  knot  of  its  actual  position. 
The  main  cable  was  at  once  grappled  for  and  pick^  np  in 
700  fathoms  of  water.  Reehng  in  was  commenced,  and  veiy 
shortly  afterwards  the  defective  piece  was  made  good.  Tli? 
cable  which  was  picked  up  was  found  within  500  yards  ot 
its  location  on  the  cable  companies'  charts,  a  circumstance 
which  proves  the  wonderful  accuracy  which  must  be  obeerved 
by  all  concerned  in  such  an  extremely  scientific  and  costly 
work  as  that  which  has  now  been  so  successfully  and  happily 
terminated. 

The  undertaking  has  been  a  great  one.  Now  that  it  has 
been  happily  concluded,  the  few  drawbacks  which  have  been 
encountered  having  been  overcome  by  foresight  and  know- 
ledge, and  the  work  having  been  performed  on  a  coast 
hitherto  almost,  if  not  entirely,  unknown  to  the  promoters 
of  cable  enterprises,  Mr.  Robert  Kaye  Gray,  and  every  one 
connected  with  his  staflf  and  the  vessels,  must  feel  satisfied 
with  the  satisfactory  results  which  have  attended  their 
labours. 

Electric  Lighting  During  the  Preston, Guilj 
Festival.— The  streets  of  Preston,  the  People's  Hall,  ^ 
the  large  Dingle  in  the  Pleasure  Gardens  were  splendi^ 
illuminated,  by  means  of  25  Brush  arc  hghte,  upon  the 
occasion  of  the  visit  of  the  Duke  of  Cambridge  to  w 
Guild  Festival,  which  commenced  on  the  4th  Septemlf* 
ending  on  the  9  th.  The  effect  of  the  light  upon  the  ravflc 
at  the  Pleasure  Gardens  was  very  fine  when  viewed  ^ro^ 
top,  it  being  a  large  natural  ravine  and  very  thickJj  w^odel 
The  whole  of  the  work  was  most  satisfactorily  carried  out 
under  the  superintendence  of  Mr.  6.  Sharpies,  local  agent 
for  Messrs.  Hammond  and  Co.,  who  hold  theconcesawnot 
the  Brush  system  for  Lancashire. 

The  Sellon-Volckmar  Accumulator.— We  under^jw 
that  the  Electric  Power  Storage  Company's  baaneffl  is  ]^ 
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now  exceedingly  active,  the  manufacture  of  the  above-named 
secondary  battery  being  carried  out  on  an  extensive  scale  in 
the  company's  works  at  Millwall.  After  this  month  we  are 
informed  that  the  output  will  be  at  the  rate  of  100  tons  per 
week  if  needed,  there  being  already  about  250  men  engaged 
in  the  work.  This  is  a  very  satisfactory  result  of  the  com- 
pany's operations,  and  will  doubtless  keep  it  to  the  fore  in 
this  particular  branch  of  the  electric  light  mdustry. 

Incaitobbcent  Elbctrio  Lamps. — There  is  a  long  de- 
Bcription  in  the  Newcastle  Daily  Chronicle  of  the  mmtiple 
filament  lamp  of  Mr.  Jameson.  This  invention  is  more 
mechanical  than  electrical,  and  its  chief  feature  consists  in 
its  supply  of  carbon  filaments,  so  that  when  one  gives  way 
another  takes  its  place  automatically.  There  is  also  an 
automatic  arrangement  inside  the  globe  for  cleaning  it  should 
it  become  clouded.  This  apparatus  has  already  been  referred 
to  in  our  list  of  published  specifications,  as  our  readers  are 
doubtless  aware.  The  invention  is  being  worked  by  the 
Albion  Electric  Light  Company,  and  the  lamp  is  said  to  be 
in  successful  operation  in  the  works  of  the  Tyne  Electro- 
plating Company. 

The  Electbio  Light  in  Paris.— The  St.  Lazare  Station 
in  Paris  was  lighted  by  electricity  on  the  Edison  system  for 
the  first  time  on  Sunday  evening  last. 

The  Faubb  Stobaqb  Battery.— We  read  in  the  New 
York  Review  of  the  Telegraph  and  Telephone  that  the  Light 
and  Force  Company,  of  No.  234,  Broadway,  controlling  the 
Faure  patents  upon  the  lead  storage  battery  or  accumulator, 
announce  that  upon  the  appearance  of  the  first  Brush  storage 
battery  in  the  market  suits  will  be  begun  to  prevent  their 
introduction.  The  Light  and  Force  Company  claim  a 
monopoly  of  all  the  storage  batteries  in  which  lead  plates 
and  minium  are  the  essential  parts,  and  will  contest  any 
device  having  these  features.  Tfiie  company  is  making  pre- 
parations to  light  up  a  railroad  train  on  the  Pennsylvania 
Railroad  with  their  batteries,  and  a  branch  organisation  in 
Boston  is  preparing  to  light  houses  with  Edison  lamps  fed 
by  storage  batteries.  Air.  Edison  is  making  a  special  lamp 
for  use  in  connection  with  such  batteries. 


Patents  for  Electric  Lamps. — According  to  an 
American  contemporary  we  see  that  with  regard  to  the 
ramours  of  important  patent  suits  between  the  different 
companies  making  incandescent  electric  lamps,  the  Edison 
Company  in  America  claims  a  monopoly  of  the  business  upon 
the  following  grounds  : — That  it  has  patents  covering  (1)  a 
a  continuous  conductor,  the  light-giving  filament  forming 
part  of  the  circuit ;  (2)  a  filament  of  carbon ;  (8)  high 
resistance — something  never  before  obtained ;  (4)  metallic 
"  leading  in  "  wires,  ending  in  a  clamp-like  connection  with 
the  carbon  ;  and  (5)  a  process  of  manufacturing  indispens- 
able to  the  production  of  all  and  any  of  the  incandescent 
lamps  now  in  the  market.  When  the  Swan  light,  which  the 
Brush  Company  is  preparing  to  put  upon  the  American 
market,  is  offered  for  sale,  the  Edison  Company  will  begin 
a  suit  for  infringement,  and  also  against  the  United  States 
Electric  Light  Company,  should  the  Maxim  lamp  interfere 
with  the  business  of  the  Edison  Company. 

During  the  last  month  the  Edison  light  has  been  intro- 
duced in  Everett's  two  hotels,  one  at  No.  84,  Chatham  Street, 
and  another  at  No.  98,  Barclay  Street,  where  it  can  be 
examined  by  the  public.    250  lights  are  used  in  each  place. 

North-East  Coast  Exhibition. — At  Tynemouth  we 
note  the  following  exhibits  by  the  "  Pilsen "- Joel  and 
General  Electric  Light  Company : — Four  Joel  semi-incan- 
descent lamps,  six  Joel  semi-incandescent  bracket  wall  lamps, 
fifty  Gkitehouse  incandescent  lamps  fixed  in  chandeliers  and 
brackets,  and  six  Pilsen  arc  lamps  worked  by  a  Schuckert 
dynamo  machine. 

By  the  Hammond  Electric  Light  and  Power  Company, 
Limited  :  A  '^  Brush  "  machine  and  forty  arc  lamps,  each 
of  about  2,000  candle-power.  Twenty  of  these  lamps  illu- 
minate a  considerable  part  of  Tynemouth,  the  remainder 
being  used  in  the  White  Garden  dining-room  and  else- 
where. 

The  Maxim-Weston  Electric  Light  Company,  Limited, 
show  ninety  Maxim  lamps,  one  regulator,  one  distributor. 


and  ten  Weston  arc  lamps,  which  irradiate  the  skating- 
rink. 

The  Albo-Carbon  Light  Company  effectively  light  up  the 
entrance-hall  and  adjacent  rooms. 

Messrs.  Mawson  and  Swan,  Newcastle,  display  bichromate, 
Bunsen,  Daniell,  Groves,  and  Leclauch6  batteries,  insulators, 
carbons  for  electric  lamps,  &c.,  &c. 

The  Messrs.  Siemens  nave  sent  their  cable-ship  Faraday ^ 
and  Sir  William  Thomson  his  marine  galvanometer. 

There  are  daily  exhibitions  of  the  application  of  the  tele- 
phone to  the  diving-bell,  reported  in  a  recent  issue. 

The  electric  light  installations  are  highly  satisfactory. 

Electric  Lighting.— The  Glasgow  Town  Council  at 
their  meeting  on  Thursday  week  discussed  a  number  of 
letters  addressed  to  them  on  the  subject  of  electric  lighting, 
and  afterwards  remitted  them  to  the  Gas  Committee  to  be 
very  carefully  considered. 

As  an  endeavour  to  stop  the  numerous  complaints  of  the 
bad  lighting  of  the  streets  of  Brighton,  the  civic  rulers  have 
decided  to  fit  598  lamps  with  new  burners,  at  an  additional 
annual  expenditure  of  £484.  In  the  anticipation,  it  is  said, 
that  thev  may  help  to  show  that  gas  can  stUl  compete 
favourably  with  electricity ! 

The  Provincial  "Brush"  Electric  Light  Company, 
Limited,  have  entered  into  conti'acts  with  the  Corporations 
of  Sudbury  and  Beccles  for  lighting  some  of  the  principal 
thoroughfares  in  their  respective  towns. 

The  offer  of  the  Edison  Electric  Light  Company  to  illu- 
minate a  district  of  Portsmouth  for  six  months  at  the  cost  of 
gas — light  for  light— has  been  accepted.  A  daily  contem- 
porary commenting  on  this  agreement,  says : — 

The  result  of  this  contract  will  be  waited  for  with  considerable 
interest.  Hitherto  the  increased  price  of  the  electric  light  has  been 
an  insupterable  obstacle  to  its  popularity,  but  if  it  can  be  shown  to 
ete  in  the  matter  of  cost  with  gas  a  severe  blow  wiU  be  griven  to 


that  the  older  would  ultimately  gvrQ  way  before  the  younger  rival, 
n^ruine  admirer  of  ^e  electric  ligf 
dd  so      "  "      " 


you 
jht  could  have 
ve  such  serious  cause  of  alarm  to 


the  latter  system  of  lighting.     Of  course,  it  was  foreseen  all  alon 

the  older  would  m    ' 

ot  the  most  san^ 
supposed  that  it  would  so  quickly  give  such  serious  cause  of  alarm  to 
the  gas  companies.  The  public,  however,  are  not  likely  to  spend 
much  sympathy  on  a  long-established  monopoly.  What  they  desire 
is  a  system  of  increased  lighting  at  tiie  present  cost,  or  at  least  little 
higher,  and  if  the  Edison  Company  can  satisfy  the  Portsmouth  people 
on  these  points  the  gnu  companies  will  not  be  long  in  finding  where 
the  shoe  pinches.  No  one  for  a  moment  supposes  that  the  electric 
light  will  completely  supersede  gas,  but  one  thing  it  is  likely  to  do 
if  brought  into  Keen  competition — it  will  urg^  the  companies  to  greater 
alacrity  in  regard  to  the  quality  and  price  of  g^.  In  both  respects 
there  is  much  need  for  reform,  and  the  public  wiU  therefore  be  quite 
pleased  to  see  the  electric  light  perfected  to  an  extent  which  wiU 
create  a  feeling  of  alarm  among  the  gas  companies. 

A  COMMITTEE  to  considcr  the  Electric  Lighting  Act  and 
to  report  with  refetence  to  the  applications  for  anthorisation 
to  srmply  the  town  with  electricity,  has  been  appointed  by 
the  Town  Council  of  Halifax. 

The  Portobello  Town  Council,  owing  to  a  point  of  pro- 
cedure, have  been  unable  to  deal  with  a  letter  from  the 
Hammond  Electric  Light  and  Power  Supply  Company, 
asking  the  consent  of  the  local  authority  to  an  application  to 
the  Board  of  Trade  for  a  licence  to  enable  the  company  to 
supply  electricity  in  the  district. 

The  Montrose  Police  Commissioners  have  resolved  not  to 
commit  themselves  to  any  electric  light  company,  and  to 
allow  the  Hammond  Electric  Light  Company  to  apply  to 
the  Board  of  Trade  for  powers  to  supply  electricity  in  Mont- 
rose ;  but  refused  to  concur  in  the  application. 

On  the  recommendation  of  the  Cleaning  and  Lighting 
Committee,  the  Edinburgh  Town  Council  have  declined  to 
entertain  the  proposals  of  the  Brush  Electric  Light  and 
Power  (Jenerator  Company  to  make  trial  of  their  light  in 
the  city.  The  clerk  intimated  that  a  letter  had  been 
received  from  the  solicitors  of  the  Hammond  Electric  Light 
and  Power  Supply  Company,  and  also  one  from  the  com- 
pany, asking  the  consent  of  the  Local  Authority  to  an 
application  to  the  Board  of  Trade  for  a  licence  to  enable  the 
company  to  supply  electricity  in  Edinburgh.  A  similar 
request  from  the  local  company  was  also  submitted.  The 
Lord  Provost  said  there  had  been  six  or  eight  companies 
recently  estabh'shed,  and  they  all  seemed  to  be  fighting  with 
each  other.  These  two  had  come  in  advance  of  the  rest 
asking  for  powers  ;  he  thought  it  would  be  premature  to 
grant  any  powers,  and  moved  that  the  application  be  refused, 
which  was  agreed  to. 
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The  question  of  street  lighting  came  up  before  the  Glas- 
gow Town  Council  on  Monday.  The  Lord  Provost  said 
parties  interested  in  the  electric  light  had  made  certain  sug- 
gestions as  to  experimenting  with  the  electric  light  in  George 
Square,  but  the  matter  would  come  up  again  on  report  from 
the  Watching  and  Lighting  Committee. 

The  Dum^rmline  Town  Council  are  the  recipients  of  a 
letter  from  the  Hammond  Company,  but,  with  Scotch 
caution,  they  hold  it  over  until  they  have  perused  the  Act ! 

The  Town  Council  of  Musselburgh  have  deferred  reply- 
ing to  a  letter  from  the  Hammond  Electric  Light  Company. 
A  special  meeting  must  be  called  to  give  the  consent  asked. 

Popular  Descriptions  of  Electric  Lamps. — It  would 
be  well  if  directors  of  electric  light  companies  who  are  gifted 
with  extraordinary  facilities  of  speech  would  take  the  trouble 
to  understand  those  mattera  which  they  attempt  to  explain 
at  a  company's  meeting.  The  description  of  the  "Gate- 
house "  incandescent  lamp  as  given  by  Mr.  Fellows  to  the 
shareholders  of  the  "Pilsen*'-Joel  and  General  Electric  Light 
Company  is  an  amusing  example  of  mistaken  confidence  in 
one's  own  ability.  It  is  not  necessary  to  reproduce  it  here, 
as  our  readers  can  peruse  it  for  themselves  in  our  City  Notes. 
The  object  of  a  spiral  of  platinum  or  similar  wire  of  definite 
length  and  resistance,  between  the  leads  of  the  lamp  and  the 
carbon  filament,  is  to  automatically  increase  the  resistance 
of  the  lamp  on  any  increase  of  current,  by  the  heating  of  the 
spiral  (the  resistance  of  the  carbon  remaining  almost  constant 
when  at  an  illuminating  power  of  20  candles  and  upwards), 
but  the  resistance  of  the  platinum  increasing  for  any  increase 
of  heat.  

College  op  Science  and  Arts,  Glasgow. — It  will  be 
seen  from  our  advertising  columns  that  the  College  of 
Science  and  Arts,  Glasgow,  is  about  to  commence  the  winter 
session.  We  have  perused  the  syllabus  of  classes  and 
observed  the  very  complete  course,  at  moderate  fees,  proposed 
for  those  desirous  of  entering  one  or  other  of  the  engineering 
professions  or  building  tr^es.  Lectures,  with  laboratory 
work  in  practical  chemistry  and  electrical  engineering,  form 
a  special  feature.  The  students  who  went  forward  to  the 
Science  and  Art  and  City  and  Guilds  of  London  examina- 
tions seem  to  have  done  very  well,  and  we  understand  that 
several  have  since  obtained  good  appointments.  We  cannot 
do  better  than  recommend  those  who  are  on  the  outlook  for 
a  suitable  science  training  for  their  sons  to  obtain  the  very 
complete  syllabus  of  this  institution. 


The  United  Telephone  Company  and  its  Advertise- 
ments.— The  above  company  has  recently  advertised  a 
reward  for  the  discovery  of  certain  instruments  said  to  be 
infringements  of  its  patents.  Mention  is  therein  made  of 
"  Ander's  "  receivers.  We  are  not  aware  that  Mr.  Anders, 
the  well-known  American  inventor,  has  devised  any  receiver 
whatever,  nor  are  we  cognisant  of  any  other  telephone  ex- 
pert who  bears  the  same  name.  Can  it  be  possible  that  the 
United  Telephone  Companv  means  "  Ader,"  if  so,  we  think 
it  time  that  its  effusive  advertisements  were  more  carefully 
worded,  or  that  it  avoided  the  appearance  of  endeavouring  in- 
directly to  damage  its  opponents.  The  addition  of  the  letter 
"  n  "  in  the  name  is  apparently  an  unpardonable  mistake  or  an 
undignified  abuse  by  them  of,  the  advantages  of  press  pub- 
licity and,  the  similarity  of  names. 


Telephonic  Communication  with  Aberdeen  Har- 
bour.— The  Board  of  Trade  have  now  informed  the  Docks 
and  Pilotage  Commission  of  Aberdeen  Harbour  Board  that 
they  are  willing  to  contribute  the  sum  of  £20  a  year 
towards  the  expense  of  maintaining  telephonic  communi- 
cation between  the  Telephone  Exchange  at  Aberdeen,  and 
the  Coastguard  stations  at  Cove  and  Donmouth,  for  a  term 
of  three  years.  This  allowance  to  be  considered  as  subject 
to  re-consideration  at  the  end  of  that  time. 


A  Departure  m  Honours  Awards. — A  contemporary 
says,  "  It  is  rumoured  that  Mr.  John  Pender  is  to  be 
rewarded  with  a  baronetcy  for  laying  the  cable  fipom 
Alexandria  to  Port  Said  I " 

We  believe  Mr.  Pender  arrived  in  America  about  the 
beginning  of  the  present  month.  According  to  our  Ameri- 
can contemporary,  the  Operator,  he  is  accompanied  by  Mr. 


W.  Payton,  his  private  secretary,  and  Mr.  J.  W.  Fuller,  the 
secretary  and  traffic  manager  of  the  Direct  Cable  Companj. 
The  party,  on  invitation  of  Mr.  A.  S.  Hewitt,  will  go  West  as 
far  as  Yellowstone,  on  the  private  car  of  President  Jewett, 
of  the  Erie  Railroad.  They  also,  by  the  courtesy  of  Mr. 
Jay-Gould,  go  over  the  Wabash,  Missouri  Pacific,  and  Uniou 
Pacific  roads.  On  Mr.  Pender's  return  to  New  York  he 
will  probably  devote  the  remainder  of  hia  stay  to  business. 
He  returns  to  England  about  the  middle  of  October. 


The  International  Congress  op  Electricians.— 
The  French  Chambers  have  voted  a  credit  of  £3,600  for  the 
International  Congress  of  Electricians  which  assembles  in 
Paris  on  the  15th  October  next.  The  questions  to  be  con- 
sidered are  :  electrical  units,  atmospheric  electricity,  light- 
ning conductors,  the  preservative  or  injurious  influence  of 
telegraph  and  telephone  wires,  earth  currents,  meteorologiciil 
telegraphy  and  a  standard  of  light.  The  question  of  sub- 
marine cables  will  be  discussed  by  another  assembly  at  the 
same  time. 

On  Feeble  Magnetic  and  Diamagnetic  Bodies.— 
By  P.  Silow.— In  his  essay  "  On  the  Maximum  of  the 
Magnetisation  of  Diamagnetic  and  Feebly  Magnetic 
Bodies,"  Mr.  Eaton  contests  the  opinion  put  forward  by 
several  physicists,  that  the  co-efl&cient  of  magnetisation,  k, 
undergoes  changes  according  to  the  magnitude  of  the 
separative  power,  x,  in  those  bodies  as  well  as  in  iron.  In 
particular  the  results  are  doubted  which  the  author  has 
obtained  for  a  solution  of  perchloride  of  iron  (specific 
gravity  1*52),  where  the  various  methods  employed  proved 
with  approximate  unanimity  the  existence  of  a  maximum  of 
k  in  the  vicinity  of  x. 

In  order  to  determine  the  constancy  of  k  Mr.  Eaton 
considered  it  needful  to  carry  out  new  experiments,  which 
unfortunately  were  not  absolute  measurements.  He  ex- 
perimented with  considerable  separative  forces  derived  from 
1  to  7  Bunsen  elements.  From  the  fact  that  k  remained 
nearly  constant  Mr.  Eaton  concluded  that  the  magnetisation 
number  must  be  considered  as  constant  even  for  weak 
separative  forces. 

The  author  cannot  admit  that  his  conclusions  referring 
to  small  forces  can  be  refuted  by  experiments  with  great 
forces.  Mr.  Eaton  regards  as  the  weightiest  sources  of  error 
in  the  author's  measurements,  and  in  those  of  Borgmann, 
the  currents  induced  in  the  solution  itself.  In  the  cases 
where  the  measurement  of  k  took  place  by  means  of  in- 
duction currents  (with  a  distant  galvanometer),  this  sonrce 
of  error  does  not  exist,  since  the  integral  action  of  a 
secondary  induction  excited  by  a  momentary  inductive 
impulse  is  =  o.  Where  a  direct  pondero-metoric  action 
of  the  magnetised  liquid  upon  the  galvanometer  ha^ 
been  observed,  this  source  of  error  can  be  important  onlj  if 
the  first  deviation  has  been  observed.  The  position  of  rest 
of  the  magnet  is  ii*ee  from  this  action. 

From  what  has  been  said  the  author  considers  that  hia 
views  as  to  the  variability  of  the  magnetisation  number  of 
perchloride  of  iron  and  the  existence  of  a  maximum  of  th 
same  as  by  no  means  refuted. 

He  adds  a  few  remarks  on  diamagnetic  bodies.    The 
values  of  k  for  bismuth  as  determined  by  different  observers 
(with  great  separative  forces)  do  not  agree  so  badly  as  it 
appears  to  Mr.  Eaton.    From  Weber's  indirect  measnre- 
ments  Prof.  Stoletow  finds  for  —  A;10"*  the  values  14-6 
and  14-9,  whilst  Christie's  measurements  give  tV>i4|lpe, 
14*6.    Prof,  van  Ettingshausen  found,  with  three  dimW 
rods  of  bismuth,  the  values  13-99,  14-54,  and  13-48.     Siiv 
bismuth  in  most  cases  contains  traces  of  iron  (accordin^to 
Christie,  0*06  per  cent.)  the  near  coincidence  of  the  ^  ' 
is  very  remarkable.    It  seems  to  intimate  that  the  i 
is  feebly  magnetisable,  as  otherwise  the  observed  nij 
would  be  very  different  according  to  the  accid 
portion  of  iron.    It  would  be  interestmg  to  ex|' 
of  bismuth  with  small  known  quantities  of  irj^^L^ 

In  H.  van  Ettinghausen's  figures  a  sm^  t 
with  increasing  separative  force  can  be  l^?^m^ 
cases.  According  to  SchuhmeiBter,  in  9fMr  y  JanapiA 
bodies  variations  appear  quite  dlstinc^^  .  ^^^  in 
liquids  and  increasing  in  gases.  ^^^    V 

The  author  purposes  examining  the  behavJoffCuAf of  ^'^ 
with  much  smjdler  separative  forces. — Wtedemair  ^%'ii»w^' 


/ 


Sept.  16,  1882.] 


THS  TELEOBAPHIO  J0T7BNAL  AND 

ELECTRICAL    REVIEW. 


227 


Rbmarks  on  the  Electric  Phenomena  on  Changes 
LV  THE  Potential  ENaBROY  of  Mercury. — By  M.  G. 
Van  der  Mensbrngghe. — A  glass  rod  immersed  in  mercurj, 
according  to  Dessai^nes,  becomes  electric  when  withdrawn. 
According  to  Spring  {Bulletin  de  Bruxelles,  1876,  p. 
1024)  firiction  is  nere  without  influence,  ajs  on  covering  the 
surface  of  the  mercury  with  lycopodium,  the  latter,  on  the 
introduction  of  the  rod,  penetrates  entirely  into  the  mercury. 
According  to  Mensbruggne  the  phenomenon  is  due  to  the  un- 
equal tension  of  the  recent  surface  of  the  mercury  produced 
by  the  immersion  of  the  rod  and  the  old  surface.  Accord- 
ing to  Spring  the  electric  excitement  is  reduced  to  ^  by 
heating  the  mercury  from  15°  to  25°  C,  and  to  ^  by  breath- 
ing upon  its  surface.  According  to  a  theory  proposed  by 
Mensbrngghe  as  far  back  as  1876,  any  liquid  mass  whose 
surface  increases  or  decreases  is  the  seat  or  thermo  electro- 
motive energy.  He  considers,  therefore,  that  when  a  change 
of  surface  takes  place  in  presence  of  a  sparingly  conductive 
body  the  thermo  current  determines  the  change  of  the 
latter. 

This  is  confirmed  by  the  circumstance  that  the  vacuum — 
more  or  less  complete — of  a  barometer  becomes  luminous 
on  moving  the  mercury ;  so,  likewise,  according  to  Hawks- 
bee,  does  mercury  when  bubbles  of  air  are  drawn  through 
it  under  the  air-pump ;  also  if  mercury  is  forced  through 
porous  wood  by  atmospheric  pressure  an  electric  pendulum, 
if  approximateo,  is  attracted  by  the  mercury. — Wiedemann's 
Beibldtter. 


On  the  Use  of  Zinc-Coke  Elements  in  Electro- 
lysis. By  M.  D.  Tommasi. — ^The  author  in  reply  to  M. 
Berthelot  states,  that  with  two  zinc-coke  elements,  with 
dilute  sulphuric  acid,  a  solution  of  potassium  sulphate  can  be 
decomposed,  whilst  the  decomposition  cannot  be  effected 
with  two  zinc-platinum  elements  with  dilute  sulphuric  acid. 
This  experiment  has  been  repeated,  employing  solutions  of 
potassium  sulphate  of  different  degrees  of  strength  from  one 
percent,  up  to  saturation;  but  no  appreciable  difference  has 
been  observed  in  the  electrolysis  of  these  solutions.  The 
decomposition  of  potassium  sulphate  in  the  conditions  in 
which  the  author  has  experimented  cannot  be  attributed  to 
the  presence  of  any  strange  bodies  contained  in  the  coke, 
for,  even  admitting,  in  the  most  unfavourable  case,  that  the 
oke  contains  metallic  substances,  this  would  diminish 
rather  than  increase  the  difference  of  potential  at  the  ends 
of  the  circuit. 

As  for  the  substitution  of  pure  coke  for  platinum  in  a 
zinc-platinum  element  with  dilute  sulphuric  acid,  M.  E. 
Becquerel  observed  in  1856  (Annales  de  Chimie  et  de 
Physique,  8e  Serie,  T.  xlviii.),  that  the  electromotive  force 
of  the  element  would  diminish  instead  of  increasing.  We 
know,  nevertheless,  since,  that  in  elements  with  two  liquids, 
the  substitution  of  coke  for  platinum  may  either  leave  the 
electromotive  force  of  the  element  substantially  unchanged 
(as  in  a  Groves  or  Bunsen  element)  or  may  increase  it  in  a 
venr  strong  proportion,  as  in  a  bichromate  element. 

It  does  not  appear  more  probable  that  the  increase  of  the 
electromotive  force  of  coke  elements  can  be  due  to  the 
absorption  of  hydrogen  or  oxygen  by  the  carbon  ;  for,  as  the 
author  has  already  shown,  in  order  to  obtain  good  results 
with  these  elements  it  is  necessary  that  the  carbon  contains 
in  its  pores  a  gas — carbonic  acid,  for  instance — which  may  by 
its  presence  hinder,  or,  at  least,  retard,  the  polarisation  of  the 
negative  electrode  of  the  battery. 

The  author  will  not  deny  that  the  absorption  of  certain 
gases  by  the  coke  may  increase  the  energy  of  coke-elements, 
but  this  supposition  can  only  be  admitted  when  it  has  been 
experimentally  proved. — Comptes  Rendtis, 


OFFICIAL  RETURNS  OP  ELECTRIC  LIGHT 
COMPANIES. 

The  Companies  Act  provides  that  within  fourteen  days  of 
the  statutory  general  meeting  every  company  shall  file  a 
return  setting  forth  the  number  of  shares  allotted  and  the 
amount  paid  thereupon.  The  following  returns  have  been 
recently  filed. 

Hastings  and  St.  Lkgnauds-on-Sea  Electric  Light 
C03CPANY  (Limited). — The  return  of  this  company  was 
made  on  18th  July.    The  nominal  capital  is  £50,000  in 


5,000  shares  of  £10  each.  The  number  of  shares  taken 
up  is  717.  Upon  617  shares  the  sum  of  £2  10s.  per  share 
has  been  called  up,  and  upon  100  shares  issued  to  the 
Hammond  Electric  Light  Company  the  full  amount  of 
£10  has  been  considered  as  paid  up.  The  total  amount 
of  calls  paid  is  £1,403,  and  together  with  the  amount  of 
£1,000  on  the  vendor's  shares,  the  paid  up  capital  is  £2,403. 
The  amount  of  unpaid  calls  is  £139  10s. 

Electrical  Power  Storage  Company  (Limited). — 
Return  filed  11th  July.  Nominal  capital,  £800,000  in  £10 
shares.  Number  of  snares  taken  up,  40,000.  Upon  10,000 
shares  £5  has  been  called  and  paid,  and  the  remaining 
30,000  are  considered  as  paid  up  in  full 

Great  Western  Electric  Light  and  Power  Com- 
pany (Limited).  —  Return  filed  5th  July.  Nominal 
capital,  £250,000  in  £5  shares.  Number  of  shares  taken  up, 
25,000.  Upon  22,000  shares  £2  10s.  has  been  called  up,  the 
remaining  3,000  being  consider^  as  fully  paid.  The  amount 
of  calls  paid  amounts  to  £53,579,  leaving  £1,421  unpaid. 

Electric  Fire  Alarm  and  Signals  Company. — 
The  return  of  this  company  was  filed  on  the  1st  inst.,  but 
of  the  nominal  capital,  of  £100,000  in  £1  shares,  the  seven 
shares  taken  by  tne  subscribers  constitute  all  at  present 
issued. 

Railway  and  Electric  Appll^nceb  Company  (Limi- 
ted).—Retm^n  filed  22nd  ult.  Nominal  capital,  £500,000 
in  £1  shares.  Upon  91,668  shares  12s.  6d.  has  been 
called  up,  and  12,000  shares  have  been  issued  as  fully  paid. 
The  total  amount  of  calls  paid  is  £33,144  4s.,  which  includes 
£1,499  paid  in  advance  of  calls  due  on  August  25th.  The 
total  amount  of  calls  unpaid  is  £24,148  6s. 

Union  Electric  Light  and  Power  Company  (Limi- 
TBD).--Retum  filed  7th  July.  Nominal  capital,  £30,000 
in  £100  shares.  150  shares  have  been  allotted  and  the  full 
amount  paid  thereupon. 


NEW  PATENTS— 1882. 


4264.    "  Voltaic  bstteries."    F.  W.  Dubhim.   Dated  September  7. 

4260.  "Electric  governors  for  steam-engines  or  other  prime- 
movers,  electric  governors  for  steam-boilers,  and  improved  connect- 
ing appliances  for  steam-engine  governors.''  A.  Blbchynbsn. 
Dated  September  7. 

42C6.  "  Storing  electrical  energy."  T.  Slatbb.  Dated  Septem- 
ber 7. 

4270.  '*  Apparatus  for  generating  electricity  and  applicable  for 
lighting  and  heating  purposes."  W.  B.  Lake.  (Communicated  by 
E.  Brard.)    Dated  September  7. 

4273.  '*  Casting  metals,  or  aUoys  of  metals,  for  the  manufacture 
of  electrodes  for  batteries,  for  electrical  purposes,  and  for  other  uses." 
H.  WooDWABD.    Dated  September  8. 

4286.  "  Electric  beU  and  signal  apparatus."  T.  R.  Bbjuxsfobd. 
Dated  September  8 . 

4289.  "Needle  instruments  for  peaking  telegraphs."  E.  J. 
Houghton.    Dated  September  8. 

4299.  "Accumulators  or  secondary  batteries."  "W.  A.  Bablow. 
(Communicated  by  L.  Encausse  and  Canesie.)    Dated  September  9. 

4303.  "Electrical  storage  batteries."  E.  Fbaitkland.  Dated 
September  9. 

4304.  "Electric  lamps."    J.  G.  Sulttkb.    Dated  September  9. 

4306.  "Telephone  receivers  and  transmitters."  C.  A.  Tbsxe. 
Dated  SeptembCT  9. 

4316.  "Secondary  or  storage  batteries  for  the  accumulation  of 
electricity."  F.  J.  Cheesbobouoh.  (Conununicated  by  A.  K. 
Eaton.)    Dated  September  1 1 . 

4344.  "Electric  lamp  carbons  and  manufacture  thereof."  R. 
Hajocoitd  and  L.  €k)LDENBBBO.    Dated  September  12. 

4349.  "Process  and  apparatus  for  the  production  of  chloride  gas 
and  of  metallic  sodium  by  the  decomposition  of  chloride  of  sodium 
through  the  agency  of  dynamic  electricity."  A.  L.  Kolf.  Dated 
September  12. 

4360.  "  Visually  indicating  electrical  signals."  B.  J.  B.  Mills. 
(Communicated  by  J.  U.  Mackenzie.)    Dated  September  12. 

4362.  "  Manufacture  of  electrodes."  N.  Linnook.  Dated  Sep- 
tember 13. 

4355.  "  Galvanic  batteries."  O.  C.  D.  Ross.  Dated  September 
13. 

4362.  "Distributing  electricity  for  the  production  of  light  and 
power."    L.  Gaulabd  and  J.  D.  Gibbs.    Dated  September  13. 


228 


THB  TBLBOBAFBIO  JOUBXAL  AVD 

ELECTRICAL    REVIEW. 


[Sept.  le,  1882. 


ABSTRACTS  OF 

PUBLISHED    SPECIFICATIONS. 

1882. 


877.  «*  Electric  lampfl."  Sir  C.  T.  Bbioht.  Dated  Jannaiy  25. 
M.  Tli«  inTtentor  emplojs  two  electro-magnets  for  separatiiig'  and 
i«giiUtinff  the  carbons  of  an  electric  lamp.  The  mag^tic  action  of 
one  endL^the  first  of  the  electro-magnets  separates  the  carbons  to  the 
required  lighting  distance  upon  the  passage  of  an  electric  current. 
The  other  end  of  this  first  electro-magnet  ac^iates  an  annatore  bjthe 
BOTement  of  which  the  second  electro-magnet  is  put  upon  short  circuit 
or  neutralised.  The  feed  is  regulated  by  the  second  electro-magnet  by 
means  of  clips  or  jaws  taking  hold  of  or  releasing  the  upper  carbon 
holder. 

436.  **  Electric  telegraph  printing  apparatus."  J.  IiouT.  (A 
communication  from  abroad  by  J.  M.  E.  JBaudot,  of  Paris.)  Dated 
January  28.  Is.  Kelates  to  the  apparatus  described  in  the  Nos.  of 
the  Beview  for  the  present  year. 

441.  "Electric  railways."  C.  F.  Vablet.  Dated  January  28. 
4d.  Consists  of  a  metal  conductor  laid  in  a  groove  cut  in  a  sfeeper 
or  non-conducting  material,  which  sleeper  ib  preferably  creoeoted  or  is 
im^TMrnated  with  parafi&n  or  petroleum,  or  other  non-conducting  fluid. 
This  ueeper  is  preferably  ooyered  with  guard-plates  fastened  on  the 
aleeper.  The  guard-plates  do  not  entirely  dose  in  the  upper  surface  of 
the  sleeper,  but  are  so  arranged  as  to  leave  a  space  sufficient  to  allow  a 
roller  or  rollers,  or  contact-makers  connected  with  the  car,  to  make 
contact  with  the  conductor,  so  as  to  convey  the  electricity  from  the 
conductor  to  the  electric  motor  in  the  car.  In  order  to  reduce  the 
loss  of  electricity  that  might  be  caused  by  leakage,  the  guard -plates 
are  sometimes  laid  in  sections  of  convenient  length,  separated  from 
each  other  by  a  small  space.  The  guard-plates  may  be  hinged  to 
facilitate  the  cleaning  and  inspection  A  the  groove  and  the  conductor. 

489.  "  Electrical  batteries."  G.  Sxbivanoff.  Dated  January  31. 
6d.  The  new  electrical  battery  which  forms  the  object  of  this 
invention  belongs  to  the  category  of  what  are  called  dry  batteries.  It 
has  the  advantage,  over  those  in  use,  of  furnishing  a  constant  and 
energetic  current,  and  having  at  the  same  time  a  very  small  volume, 
whidi  qualifies  it  for  all  the  applications  of  ordinary  batteries  and  also 
for  use  where  existing  batteries  could  not  be  introduced.  This  battery 
consists  of  three  elementary  parts:  viz.,  a  plate  of  retort  charcoal, 
agglomerated  charcoal,  or  any  other  conducting  substance  which 
cannot  be  attacked  by  acids :  a  plate  of  zinc  carefully  amalgamated ; 
and  an  exciting  paste  applied  to  the  charcoal.  It  is  tiie  use  and  com- 
position of  this  paste  wmch  chieflv  constitute  the  novel  and  distinctive 
character  of  the  invention.  The  composition  of  the  paste  is  as 
follows : — Chloro-mercurate  of  ammonium  Hg  CI'  NH<  CI,  10  parts 
by  weight ;  Chloride  of  sodium  Na  CI,  3. 

497.  "  Electro-magnets  and  armatures,  &c."  G.  Littlb.  Dated 
February  1.  6d.  Belates  chiefly  to  an  improved  method  of  con- 
structing electro-magnets  and  electro-magnet  armatures,  for  rapid 
action,  whereby  great  power  combined  with  great  speed  and  economy 
are  obtained,  by  reason  of  swift  alternating  direct  surface  contacts 
being  effected  between  the  armatures  and  the  improved  pole  faces  of 
the  electro-magnets. 

613.  "Electric  meters."  C.  V.  Botb.  Dated  February  2.  6d 
Belates  to  an  arrang^ement  of  electric  meter  in  which  a  balance  is 
iLcpt  oscillating  by  clockwork,  and  as  the  spring  of  this  balance  there 
is  employed  a  long  strip  of  elastic  metal,  by  which  the  balance  is 
suspended,  the  torsion  of  this  strip  acting  as  the  balance  spring. 
This  spring  passes  through  a  long  slit  in  the  arm  of  a  lever,  which 
has  another  arm  at  right  angles  to  the  former,  connected  to  the 
armature  of  an  electro-magnet,  or  to  the  core  of  a  solenoid,  having 
its  coil  in  Uie  circuit.  The  armature,  or  core,  is  drawn  in  one  direc- 
tion by  the  attraction  of  the  magnet,  or  solenoid  coil,  and  drawn  in 
the  opposite  direction  by  an  adjustable  spring,  in  such  a  maimer  that 
the  slotted  arm  of  the  lever  takes  a  position  embracing  the  torsion 
spring,  determined  by  the  current  passing  through  the  coil,  leaving 
only  that  part  of  the  spring  between  it  and  the  balance  free  to  twist 
and  untwist,  the  free  part  being  shorter  the  gfreater  the  current 
passing  through  the  coil.  The  velocity  of  oscillation  of  the  balance 
is  thus  so  proportioned  to  the  current  that  an  index  moved  by  the 
clockwork  whidi  is  governed  b^  the  balance  registers  the  amount  of 
<nuTent  passing  through  the  coil  in  a  g^ven  time. 

538.  "  Electrical  accumulators."  W.  R.  Laxb.  (A  communica- 
tion from  abroad  by  J.  J.  Barrier  and  F.  T.  de  la  Vemdde,  both  of 
Paris.)  Dated  February  3.  6d.  In  carrying  the  said  invention 
into  practice,  the  inventors  provide  a  ribbon  or  band  of  lead,  which 
may  oe  either  smooth,  channelled,  perforated,  or  otherwise  treated 
for  giving  to  it  as  larg^  a  surface  as  possible.  This  band  may  be 
from  half  a  centimetre  to  four  centimetres  in  width,  and  from  one- 
tenth  (1-lOth)  to  one-half  (i)  a  millimetre  in  thickness,  but  these 
dimensions  may  be  varied  according  to  circumstances.  The  said 
ribbon  or  band  is  manufactured  from  lead  wire  of  the  desired  thick- 
ness, which  is  passed  through  rollers ;  it  is  made  endless,  and  coiled 
upon  a  reel  or  winder,  whicua  g^ves  to  the  element  the  desired  shape, 
fiuch  as  circular,  square,  rectangular,  triangular,  or  any  other 
geometrical  form  or  figure  which  experience  may  show  to  be  desirable. 
Whilst  being  coiled,  the  bands  pass  through  a  semi-liquid  paste  or 
composition,  which  becomes  after  several  hours  a  strong  and  firm 
iement.  This  cement,  or  mastic,  is  composed  of  platinised  carbon, 
itharge  reduced  to  a  fine  powder,  and  of  glycerine. 

641.  "Electric  or  magnetic  motor."  T.  Moboan.  (A  com- 
munication from  abroad  by  J.  C.  Cuff,  of  Singapore,  and  W.  Judd, 
of  Penang.)  Dated  February  3.  6d.  This  invention  is  for  the 
purpose  of  supplying  a  simple  motor  for  those  purposes  which  require 
a  reciprocatinir  movement,  without  employing  any  crank  or  rotary 
motion  to  produce  it.  "^ 


542.  "  Beg^nlating  the  transmission  of  electrical  energy.'*  '^ 
R.  Laxb.  (A  communication  from  abroad  by  Maurice  Levy  of  Paria.*\ 
Dated  February  3.  4d.  Relates  to  improved  electrical  apparatus 
for  regulating  the  transmission  of  electrical  energy,  but  which  ia  ako 
capable  of  being  used  as  a  speed  regulator  for  machinery  of  various 
kinds.     {Provisumal  only.) 

546.  "Electric  fog-signalling."  E.  Moxow.  Dated Februair  4. 
2d.  Has  for  its  object  the  better  prevention  of  colliBions  onthe  railway 
in  f ogfi>7  weather  by  a  new  and  improved  method,  wherel^  increaMd 
facilities  are  afforded  persons  in  cbarge  of  trains  for  knowing  the 
exact  position  of  the  arms  of  the  semaphore  or  signals  without  bdng 
able  to  see  them.     {Provitional  only.) 

559.  "  Printing  telegraph  apparatus."  W.  R.  Lake.  (Acorn* 
munication  from  abroad  by  La  Sod^te  Secondo  Booa  and  Franaoeaoo 
Ostrogovich,  of  Florence,  Italy.)  Dated  February  4.  8d.  Belates 
to  the  printing  telegraph  described  in  the  number  of  the  Heview  for 
April  1st,  1882. 

663.  "Arc  electric  lamps."  A.  J.  Jabxan.  Dated Febmarr 6. 
6d.  Relates  to  improvements  in  arc  electric  lamps.  A  solenoid  or 
electro -magfnet  is  mounted  in  such  a  manner  as  to  be  adjustable  with 
regard  to  its  core  or  armature,  so  that  the  desired  amount  of  attrae- 
tion  may  be  obtained  in  either  the  core  or  armature  for  the  coneot 
flowing  round  the  coil  or  coils.  The  core  or  armature  is  provided 
with  lugs,  carrying  pins  or  rollers,  upon  which  slide  croes-ban, 
pinned  at  their  centres  or  crossing  points,  the  opposite  ends  of  theae 
cross  bars  resting,  when  no  current  passes  throuni  the  lamp,  upon  a 
bed-plate,  which  keeps  them  extended,  like  the  letter  X,  and  causes 
the  reverse  end  to  that  resting  upon  the  bed-plate  to  press  upon  the 
pins  or  rollers  fixed  in  the  lugs  of  the  core  or  armature  above  referred 
to.  Near  the  bed-plate  end  the  crossbars  are  pivoted  to  two  olnteh 
blocks,  or  gripping  pieces,  accurately  fitted,  so  as  to  embrace  the  rod 
canying  the  upper  or  positive  carbon,  which  when  no  current  p«»e«, 
rests  upon  the  lower  or  negative  one,  and  completes  the  drcoit. 
Upon  a  current  flowing  through  the  coil  or  coils  of  the  solenoid  ur 
electro-magnet,  the  core  or  armature  is  drawn  into  or  towards  it,fiitt 
causing  the  cross  arms  to  straighten  and  force  the  clutch  or  gripping 
pieces  against  the  rod  carrying  the  upper  carbon,  and  then  liftm^  it 
and  establishing  the  arc.  By  means  of  the  crcsibais  a  pei^j 
parallel  motion  is  imparted  to  the  clutch  pieces,  so  that  they  grip  the 
rod  firmly,  compelling  it  to  obey  the  uae  of  the  core  or  annatore. 
The  slightest  decrease  in  the  magnetisation  of  the  core  or  armature 
causes  the  cross  arms  to  extend,  releasing  the  rod  and  shortening  tk 
arc. 

678.  "Electric  lamps."  B.  J.  B.  Mills.  (A  commnmoation 
from  abroad  by  W.  M.  Thomas  of  Cincinnati,  America.)  Dated 
February  7.  6d.  Fig.  I  is  a  perspective  view  of  an  electoc  Imp 
embodying  the    invention.    Fig.  2  is  a  partly  sectional  elevatioii 


FIC.I 


of  the  coil  and  adjuncts.    Along  the  narrovr 
wheels,  u,  of  which  tracks  one  is  seen  at  <?,  fig-,  i, 
other  insulating  envelope  of  the  wire  is  removed 
the  metallic  surface  of  the  wire  at  tliat  part  am 
in  direct  electrical  communication  with  the   wire 
being)  point  of  contact.     The  operation  of  the 
obvious.    Theshimt  wheels,  u,  having  with  till 
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8,  T,  been  hj  meanB  of  set  screw,  B,  fixed  at  their  proper  heiffbt 
xelathrelj  to  the  core,  k,  and  the  counterpoise,  q,  having  been  suitably 
loaded  so  as  to  diminish  the  Tirtual  weight  of  the  core  and  its  ap- 
pendages to  that  which  just  serves  to  cause  their  descent  at  any 
relaxation  of  coil  magnetism,  a  connection  of  the  wires,  a  and  t, 
with  the  generator  causes  the  positive  current  to  flow  as  indicated  by 
the  aiTowB,  and  the  positive  electrode  to  detach  itaeU  from  the  negative, 
60  as  to  create  an  arc-interval.  Any  wear  or  dislodgment  of  the  carbon 
tip  has  the  well-known  effect  of  increasing  the  tension  and  decreasing 
the  electric  flow,  with  corresponding  reduction  of  coil  magnetism. 
This  permits  the  weight  of  the  positive  element  to  prevail  over  the 
coil  suction  until  the  two  opposing  forces,  gravity  and  magnetism, 
being  restored  to  equilibrium,  the  normal  arc-distance  is  resumed. 

607.  '*  Telephone  transmitters.**  R.  and  H.  Theileb.  Dated 
February  8.  2d.  Relates  to  the  construction  of  apparatus 
for  the  electric  transmission  of  articulate  speech,  and  has  for  its 
object  the  obviation  of  certain  faults  and  disadvantages  which  exist 
in  the  various  forms  of  telephone  transmitters  hitherto  in  use.  In 
most  of  the  apparatus  hitherto  constructed  for  the  same  purpose, 
the  sound  vibrations  were  first  caught  up  by  a  tympanum  or  sound- 
ing board,  usually  termed  diaphragm,  and  this  tnen  either  com- 
municated the  received  vibrations  to  a  series  of  contacts  called 
'•microphone,"  or  it  exerted  a  varying  pressure  upon  a  fixed,  but 
elastic,  conductor.  All  such  diaphragfms,  whatever  material  they 
are  made  of,  g^ve  out  a  sound  or  musical  tone  of  their  own  when 
vibrating  freely,  and  this  sound  interferes  with  the  clear  and  accurate 
transmission  and  reproduction  of  articulate  speech.  Any  variation 
of  temperature  also  altera  the  tension  of  such  diaphragms,  and  con- 
sequentiv  disturbs  the  requisite  adjustment  when  a  fixed  contact  is 
used.  Such  diaphragms  are,  moreover,  incapable  of  transmitting  and 
reproducing  certain  parts  of  articulate  speech,  as,  for  example,  the 
ftound  of  the  letter  *'s.**  All  these  faults  and  disadvantages  are 
obviated  by  the  invention.  The  inventora  do  not  make  use  of  any 
diaphragm  whatever,  but  cause  the  vibrations  to  impinge  upon  any 
mass  or  substance  which  is  capable  of  transmitting  such  vibrations 
in  a  longitudinal  direction.  In  one  form  or  construction  of  the 
apparatus  the  inventora  use  cane,  pith,  or  straight  grained  pine  wood, 
and  fix  either  of  these  substances  in  such  a  manner  that  the  vibra- 
tions impinge  upon  the  end  or  cross  out  thereof.  The  size  and  shape 
of  the  baid  substances  is  immaterial.  The  inventora  then  fix  a  series 
of  contacts,  usually  called  "microphone,**  on  the  opposite  end  or 
cross  cut  of  the  said  substance  and  connect  the  microphone  in  the 
usual  manner  with  a  battery  cirouit.  The  form  of  microphone  pre- 
ferred consists  of  two  fixed  carbon  or  metal  cylindera  with  a  ttiird 
cylinder  suspended  in  such  a  manner  that  it  slightly  leans  against 
the  fixed  cylindera  and  thereby  completes  the  cirouit.  In  another 
form  or  construction  of  our  apparatus  the  inventora  suspend  a  short 
bar  or  a  block  of  any  substance  capable  of  transmitting  sound  vibra- 
tions and  cause  such  bar  or  blocK  to  lean  slightly  against  one  or 
more  fixed  contacts  or  conductore,  whereby  the  battery  which  may 
include  an  induction  coil  is  completed.  The  sound  vibrations  im- 
pinge directiy  upon  this  suspended  bar  or  block.  Several  bara  or 
clocks  may  be  used.  When  the  suspended  substance  is  a  non- 
conductor of  electricity  the  inventora  attach  a  conductor  to  that  part 
of  it  which  leans  against  the  fixed  contact  or  contacts.  By  making 
the  suspended  bar  or  block  of  a  shape  possessing  sharp  edges,  the 
tiansmission  of  the  sound  of  the  letter  *'  s  "  is  easily  accomplished. 
In  the  form  of  apparatus  last  described  the  contacts  or  conductors 
need  not  consist  of  carbon.  The  inventora  obtain  the  same  results 
by  making  these  contacts  of  tellurium  and  its  alloys  or  of  an  alloy 
of  antimony  and  tin.  ( Void  by  reason  of  the  patentee  having  neglected 
t^Jile  a  speeijieation  in  pursuance  of  the  conditions  of  the  letters  patent,) 

621.  '*  Effecting  and  maintaining  the  continuity  of  divided  and 
fmb -divided  electric  currents  for  lighting.**  John  Bantino  Rooebs. 
Dated  February  8.  6d.  The  object  of  this  invention  is  an  improved 
system  or  means  of  effecting  and  maintaining  the  continuitv  of 
divided  and  subdivided  electric  currents  for  lighting  purposes  without 
possible  disruption  between  stations  however  numerous  or  distant 
apart.  For  the  purposes  of  the  invention  a  series  of  negative  and 
positive  conducting  wires  radii  are  carried  from  one  central  power 
generating  station,  and  their  terminals  are  put  in  connection  with 
other  stations  which  are  also  in  connection  with  the  several  stations 
of  that  series  and  also  by  other  or  subsidiary  conducting  wires  to 
more  distant  stations  which  are  themselves  in  connection  with  each  of 
the  distant  stations  and  with  the  intermediate  stations  and  the  main 
station  or  stations. 

626.  **  Electric  lamps.**  A.  A.  GoiacoN.  Dated  February  9.  6d. 
Relatea  to  lamps  of  tne  are  kind  where  carbons  are  used  vertically 
and  the  upper  carbon  holder  only  moved.  This  holder  is  formed  of 
Bteel  tube,  and  the  necessary  motion  is  obtained  by  means  of  a  core 
and  solenoid  with  or  without  a  shunt ;  this  core  lifts  a  balanced  lever 
with  a  variable  axis  or  fulcrum.  The  lever  lifts  the  rod  by  means  of 
a  suitable  clutch,  the  finger  of  which  may  be  made  to  engage  with 
any  part  of  the  lever  within  its  range,  thus  altering  the  lift  or  leverage. 
To  prevent  the  sudden  drop  of  the  carbon  holder  when  released  by 
the  clutch,  a  reg^^ator  is  made,  by  filling  the  carbon  holder  with 
niercury  and  using  a  rod  and  piston,  this  piston  having  a  valve  of 
platinum  to  allow  a  quicker  motion  up.  To  prevent  the  spilling  of 
the  mereury  when  the  lamp  is  laid  down  or  turned  up,  the  upper  part 
of  this  tube  is  enlarged  ana  provided  in  the  top  with  a  sleeve  or  long 
collar  for  the  rod  to  work  through,  so  as  to  form  a  trap  to  prevent 
a>ny  leakage  of  the  mercury. 

^     632-      **  Signalling  by  electricity  on  railways."     S.  C.  C.  Cxtrbie' 
>ated  February  9.    Is.  2d.    Relates  to  an  automatic  system  of  electric 
iTf^ialling. 

BG61.  "  Telephone  exchangee  systems  and  apparatus,  &C.**  H.  H. 
H*  DSED.  (Partly  a  communication  from  abroad  by  T.  B.  Doolittie, 
■^Bridgeport,  America.)  Dated  February  11.  8d.  Relates  to  that 
li^texa  of  telephonic  intercommunication  for  private  and  business 
iSl^-pocMS  which  consists  of  a  number  of  telephonic  lines  assembled 


together  and  so  org^anised  that  each  individual  line  establishes  a 
direct  means  of  communication  between  one  or  more  subscribera  and 
a  central  or  connecting  office.  By  means  of  such  an  organisation 
each  subscriber,  or  other  authorised  person,  provided  with  a  telephone 
or  other  equivalent  instrument  may  at  any  time,  through  the  mter- 
vention  of  the  central  office  with  which  he  is  immediately  connected, 
be  placed  in  direct  communication  with  any  other  subscriber  who  is 
connected  in  like  manner  with  such  central  office  which  is  technically 
termed  an  exchange  office. 

689.  "Telephone  reoeivera."  (A  communication  from  abroad  by 
G.  M.  Hopxnra  of  Brooklyn,  in  the  County  of  Kings  and  State  of 
New  York,  United  States  of  America.)  Dated  February  11.  6d. 
The  object  of  this  invention  is  to  secure  in  receiving  telephones  com- 
pactness, lightness,  and  increased  efficiency.  Fig.  1  is  a  diametrical 
section  of  t£e  improved  receiver,  showing  the  arrang^ement  of  angled 
magnets,  iron  core,  and  helix.  Fig.  2  is  a  plan  view  of  the  telephone 
receiver  shown  in  fig.  1,  the  diaphragm  being  removed^  to  show 
internal  parts.  The  cylindrical  case,  a,  is  closed  at  one  side,  and  is 
provided  on  the  other  side  with  an  annular  cap,  b,  which  screws  on 
the  case  and  clamps  the  iron  diaphragm,  c,  at  the  edge  tightly 
between  it  and  the  top  of  the  case.  In  the  centre  of  the  case,  and  in 
close  proximity  to  the  diaphragm,  o,  though  not  touching  it,  there  is 
a  soft  iron  magnet  core,  d,  having  a  broad  thin  flaoge,  b,  formed  on 
or  attached  to  its  inner  end.  This  magnet  core,  n,  is  held  in  its  place 
by  a  screw,  p,  passing  loosely  through  the  back  of  the  receiver  case,  a, 
and  into  the  end  of  the  soft  iron  magnet  core.  Between  the  magnet 
core,  D,  and  the  back  of  the  case,  a,  and  surrounding  the  screw,  p, 

FIG  I 


there  is  an  elastic  rubber  ring,  o,  of  smaller  diameter  than  the  flange 
B,  of  the  core,  d.  Between  the  elastic  rubber  ring,  o,  and  the  flange, 
of  the  core,  d,  are  placed  the  ends  of  several  right  angled  permanent 
magnets,  h,  with  their  opposite  ends  in  contact  with  the  iron  dia- 
phragm, c,  poles  of  like  name  being  placed  in  contact  with  the 
diap&ag^.  Perfect  contact  of  the  ends  of  the  magnets  with  the 
diaphragm  is  secured  by  the  pressure  of  an  elastic  rubber  ring,  i, 
placed  between  the  magnets,  h,  and  the  back  of  the  case,  a,  as  near 
as  possible  to  the  angle  of  the  magnets.  The  soft  iron  magn^et  core, 
D,  is  surrounded  by  a  fine  wire  heluc,  L,  whose  terminals  are  connected 
with  the  binding  posts,  k,  screwed  into  the  back  of  the  case,  a. 
With  this  arrangement  of  permanent  magnets,  soft  iron  magnet  core, 
and  iron  diaphrag^,  the  magnet  core  and  iron  diaphragm  are 
magnetic  by  induction,  and  there  is  a  consequent  point  in  the  centre 
of  each.  The  two  points  being  of  opposite  names,  there  is  a  constant 
attraction  between  the  diaphragm  and  magnet  core,  which  is  varied 
by  the  passage  of  a  primary  or  secondary  current  over  the  wire  of 


he  helix,  l. 


CITY  NOTES. 


Old  Bboad  Stbbbt. 
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PILSENJOEL  AND  GENERAL  ELECTRIC  LIGHT 
,  COMPANY  (LIMITED). 

The  iirat  ordinary  general  meeting  of  the  shareholdera  of  this  com- 
pany was  held  at  Cannon  Street  Hotel,  on  Monday  last.  Sir  Rawson 
W.  Rawson,  K.C.M.G.,  C.B.,  occupied  the  chair. 

The  Secretary,  Mr.  E.  T.  Gregorj',  having  read  the  notice  con- 
vening the  meeting. 

The  Chairman  said :  You'  are  aware.  Gentlemen,  that  the  present 
meeting  is  convened  in  accordance  with  the  provisions  of  the  Com- 
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panies  Act,  which  roquire  that  a  gpeneral  meeting  of  the  Bhareholders 
should  be  held  within  four  months  of  the  registration  of  the  company  ; 
that  is  tiie  first  purpose  for  which  we  are  met.  The  second  is  to 
form  ourselves  into  an  extraordinary  meeting  after  the  business  of 
the  general  meeting  is  finished,  for  the  purpose  of  making  certain 
changes  in  our  Articles  of  Association,  which  the  Committee  of  the 
Stock  Exchan^  consider  desirable  in  the  interest  of  shareholders. 
There  is  therefore  little  doubt  that  you  will  be  ready  to  agree  to  the 
proposals  of  the  directors  in  the  extraordinary  mcetmg.  Although, 
this  is  not  a  meeting  at  which  it  is  usual  to  enter  into  any  detaued 
statement  of  the  proceedings  of  the  company,  which  we  hope  to  do 
about  the  end  of  ihe  year,  when  we  hope  to  be  able  to  present  you 
with  a  very  satisfactory  report  ;  yet  the  directors  have  pleasure  in 
meeting  their  shareholders  and  in  giving  them  information  as  to  the 
operations  of  the  company  since  it  was  formed.  The  company  was 
registered  on  May  15tn.  It  was  advertLsed  next  day,  and  you  may 
be  perhaps  aware  that  such  was  the  anxiety  of  the  public  to  obtain 
shares  in  any  new  electric  company  at  that  time,  and  we  hope,  espe- 
cially in  this  Pilsen  company,  that  in  the  afternoon  of  the  16th,  we 
were  obliged  to  advertise  that  no  more  applications  could  be 
received  in  town  after  the  17th,  and  from  the  country  after  the  18th; 
and,  in  fact,  when  we  examined  our  applications,  we  foimd  that  for 
the  28,000  shares  which  we  had  to  dispose  of  to  the  public,  we  had 
applications  for  208,000  ;  that  is,  for  Uie  capital  of  £140,000  we  had 
applications  made  to  the  amount  of  £1,040,000 — that  is,  more  than 
seven  times  the  number  of  shares  of  which  we  had  to  dispose.  The 
allotment  was  completed  on  the  23rd  Hay,  and  the  distribution  was 
to  about  eight  hundred  shareholders.  These  shares  were  issued  to 
the  value  of  £5.  At  first  we  contemplated  to  call  up  £2,  and  then 
after  a  short  period  another  pound,  making  three ;  but  the  directors 
haye  hoped  to  be  able  to  conduct  the  business  with  a  capital  of  £2 
a  share,  which  is  all  that  has  been  called  up,  and  that  amount  has  all 
been  paid,  with  the  exception  of  the  trifling  sum  of  £76,  by  a  share- 
holder who  happens  to  be  abroad  in  the  United  States  at  present. 
The  next  step  was  to  obiain  the  legal  transfer  of  the  patents  from 
the  vendors.  Some  little  delay  occurred  with  regard  to  that,  caused 
by  the  pre-existing  engagements  existing  between  the  vendors  and 
the  patentees,  whicn  necessitated  a  certain  delay  in  getting  a  settle- 
ment and  quotation  of  our  shares  from  the  Committee  of  the  Stock 
Exchange.  They  very  properly  do  not  allow  companies  to  obtain 
that  advantage  until  they  are  satisfied  that  all  preliminary  forms 
have  been  completed.  Tlie  consequence  was  that  it  was  only  on  the 
6th  July  that  our  company  was  formally  constituted  bv  the  tr^sf er 
of  the  property  from  the  vendors  to  the  present  PUsen-Joel  and 
Greneral  Electnc  Light  Company.  From  that  date  we  consider  we 
have  been  constituted,  and  that  we  have  been  at  liberfy  to  dispose  of 
the  capital  of  the  company  in  the  manner  we  considered  most  judicious 
for  the  interests  of  the  shareholders.  That  is  only  two  months  ago. 
Our  existence  is  very  brief,  and  the  shareholders  cannot  expect  that 
we  have  been  able  to  do  a  g^reat  deal  in  that  short  period.  Other 
circumstances  also  have  influenced  our  oi>eration8.  You  are 
aware  that  the  company  came  into  existence,  I  may  say,  on  the 
crest  of  the  last  wave  of  public  excitement  in  favour  of  shares 
in  electric  lighting  companies.  Before  even  our  shares  were 
allotted  they  were  in  the  market,  and  selling  at  a  considerable 
premium,  but  before  they  were  allotted,  a  reaction  as  rapid 
and  as  sudden  as  the  excitement,  had  set  in,  and  consequently 
before  the  company  was  actually  formed  and  in  operation  it  had 
to  take  a  veiv  different  view  of  its  prospects  from  what  it  had 
when  it  was  first  created.  When  it  was  first  created  it  might  have 
hoped  to  be  able  to  sell  a  number  of  concessions,  to  form  a  number  of 
sub-companies,  in  the  same  way  as  its  great  predecessor,  and  other 
predecessors,  but  from  the  moment  of  its  existence,  it  was  pretty 
clear  that  the  company  must  look  for  its  future  profits  specially  from 
manufacturing,  from  establishing  a  successful  and  economical  manu- 
facture of  its  valuable  patents,  from  which  it  would  be  able  to  obtain 
a  permanent  annual  income  that  would  amply  reward  its  share- 
holders for  their  investments  ;  and  that  has  been  the  aim  of  the 
company  from  the  time  of  its  existence.  Within  a  short  time  after 
its  creation,  certain  concessions  were  proposed,  but  with  one  or  two 
exceptions,  it  was  quite  clear  that  the  parties  had  no  intention  of 
doing  business  in  Uie  matter.  Their  ^ole  object  was  to  gain  the 
advantage  of  promotion  money ;  and  it  did  not  seem  in  the  interest 
of  this  company  to  be  associated  with  companies  not  likely 
to  be  a  commercial  and  financial  success,  and  therefore  it  has  not  yet 
formed  any  sub -companies,  but  it  hopes  that  when  it  has  shown  the 
excellence  of  its  lights  and  advantages  to  be  derived  from  association 
with  the  company  we  should  be  able  to  form  the  local  associations 
which  will  add  to  the  profits  and  increase  the  reward  of  the  investors. 
Well,  then,  after  having  determined  that  manufacture  was  to  be  our 
great  object,  we  lost  no  time  in  seeking  for  a  suitable  factory.  We 
consider  that  we  were  fortunate  amongst  tiiose  who  presented  them- 
selves, in  obtainiiig  at  Kentish  Town  a  set  of  buildings— for  it  really 
is  three  separate  blocks  connected  togethei^— of  the  most  substantial 
construction,  in  an  excellent  situation,  with  good  light,  admirablj 
adapted  for  our  particular  manufactures,  and  with  which  we  shall 
be  shortly  connected  by  telephone.  The  advantage  of  this  was  that 
not  wishing  to  burden  ourselves  with  too  large  an  affair  until  we 
were  satisfied  not  only  as  we  ourselves  were  of  the  excellence  of  our 
lamps  and  of  the  profits  that  may  be  derived  from  their  manufacture, 
but  that  the  public  should  share  in  that  confidence,  we  were  un- 
willing to  burden  ourselves  with  too  large  an  establishment ;  we 
therefore  engaged  this  factory  for  onlv  thi«e  years  certain,  with  ^e 
power  of  taking  a  lease  afterwards  of  7,  14,  or  21  years.  So  that 
if,  as  we  expect,  the  manufacture  will  be  a  success,  and  a  large 
success,  we  have  the  means  of  continuing  there  and  developing  our 
manufacture.  Another  advantage  of  this  was  for  the  first  six  months 
we  have  actually  paid  no  rent,  so  that  until  we  are  fairly  at  work 
we  are  rent  free  in  that  factory.  The  third  advantage  is  that  from 
its  constitution  we  can  begin  modestly  in  one  block  if  we  will  employ 
about  two  hundred  hands,  and  can  advance  as  our  manufacture  and 


as  the  demand  for  our  lamps  increases,  and  as  we  gain  experience 
in  our  manufacture  we  can  advance  from  this  single  block,  employ- 
ing 200  hands  into  the  other  blocks,  e^ch  of  wUch  will  emplo^^ 
similar  number,  so  that  we  may  before  th^  end  of  the  year  be  iimfmy- 
ing  from  400  to  600  hands  in  that  manufacture.  At  present  we  may 
say  we  have  not  actually  been  employed  there  more  than  eight  or 
ten  weeks ;  we  have  at  present  upwards  of  70  hands  at  work,  and  vre 
are  only  waitina^  for  larger  employment  until  our  installation  is 
complete,  until  all  our  shafting  and  tools,  which  there  appears  to  be 
a  g^at  difficulty  in  bringing  together.  As  soon  as  timt  is  com- 
pleted we  shall  be  enabled  to  enter  fully  into  the  occupation  of  that 
part,  and  to  turn  out  a  sufficient  amount  of  lamps  and  dynamo- 
electric  machines  amply  to  repay  from  that  block  alone  the  due 
interest  upon  the  capital  that  has  been  employed  upon  the  oonoem. 
At  first,  1  ought  to  say,  we  had  the  expectation  that  we  should 
be  able  to  get  a  supply  of  machines  and  Filsen  lamps  from  abroad 
sufficient  to  meet  any  immediate  pressing  demano,  but  it  was 
found  that  such  was  the  demand  upon  the  factories  at  Pilsen  and 
Neurembergfor  these  machines  and  lamps  that  they  could  only  supply 
a  small  order  for  us,  and  therefore  we  have  been  tlirown  back  entii^y 
upon  our  manufacture.  The  question  was  whether  we  should  employ 
other  parties  to  manufacture  for  us.  Now,  that  was  well  considered 
by  the  directors,  and  there  were  many  reasons  why  we  should  at  onoe 
embark  in  our  manufacture,  and  it  was  for  the  advantage  of  the 
shareholders  that  we  should  confine  ourselves  to  our  own  manufac- 
ture. First,  the  season  admitted  of  a  certain  amount  of  delay, 
because  in  the  middle  of  the  summer  people  were  not  very  anxious  to 
obtain  new  lamps  of  this  description,  aiid  we  had  every  reason  to 
hope — as  we  have  every  reason  to  hope  now — that  we  snail  have  a 
supply  when  the  demand  is  pressing  upon  us.  With  regard  to  our 
manufactory,  we  are  now  manufactunng  each  of  the  kinds  of  manu- 
facture which  we  are  able  to  offer  to  the  public,  for  which  we  have 
the  patents.  We  have  the  full  installation  of  our  incandescent  light 
— the  Gatehouse  light — which,  when  we  were  created,  has  appealed 
in  our  prospectus,  was  not  then  perfected.  It  is  now  perfected  and 
very  much  improved,  and  we  are  turning  out  a  sufficient  number  daily 
of  these  lamps  to  supply  our  demands.  We  have  a  supply  of  Jod. 
lamps,  a  supply  6t  Risen  lamps,  on  the  point  of  completion.  We 
have  dynamo  machines  in  hand,  and  we  expect  that  in  the  month  of 
September  we  shall  have  a  sufficiency  of  everything  that  we  offer  to 
HiQ  public  to  supply  our  customers.  We  have  also  obtained  since  we 
were  created  patente  for  a  new  accumulator,  which  we  believe  will 
turn  out  a  very  successful  invention.  We  believe  it  will  bo  in  effi- 
ciency, in  economy,  in  convenience  as  regards  price  and  as  regards 
weight,  and  that  it  will  recommend  itself  to  the  public  in  comparison 
with  any  other  that  exists.  And  if  these  expectations  are  realised,  qm 
we  feel  confident  they  will  be  realised,  we  shall  have  a  perfect  system 
of  lighting  in  our  four  systems  of  Pilsen  arc,  Joel  semi-incandescent, 
Gratehouse  incandescent,  and  dynamo  machine  suitable  to  all  of  them, 
and  this  accumulator  to  supply  the  public  in  the  most  efficient  manner. 
With  regard  to  other  operations,  I  may  say  that  we  have  been  limited 
by  the  small  supply  of  machines  and  lamps  which  we  have  been  able 
to  avail  ourselves  of.  We  took  over  a  certain  stock  from  the  vendors, 
who  had  obtained  them  from  the  patentees,  and  we  obtained  as  many 
dynamos  and  lamps  as  the  company's  agente  at  Pilsen  and  Neurem- 
berg  could  supply  us  with.  These  we  have  made  available ;  utilised 
as  far  as  possible.  We  have  exhibited  them  in  London  at  Messrs. 
Baker's,  at  Holbom,  where,  by-the-bye,  1  may  state  we  have  obtained 
a  site  for  a  station  which  promises  a  demand  for  lamps  in  the  sur- 
rounding buildings  sufficient  to  offer  to  the  company  a  very  profitable 
installation  there,  and  at  Messrs.  Crisp's  in  the  North  of  Londoiu 
At  Liverpool,  where  we  have  at  present  agente  employed  in  visiting 
the  different  large  buildings  and  obtaining  orders  for  our  lamps,  and 
wherever  our  lamps  have  been  shown  they  have  obtained  the  high^t 
favour.  We  believe  in  the  Pilsen  lamp  we  have  the  steadiest  and 
brightest,  the  easiest  to  work,  the  safest,  the  most  judicious  light ; 
and  in  the  same  way  we  are  satisfied  that  in  the  Joel  and  Gatehouse 
lamps  we  have  excellent  lamps  to  offer  to  our  customers  that  cannot 
be  surpassed  by  any  other,  and  we  believe  that  we  have  everything 
that  tne  public  can  desire  in  the  shape  of  electric  lighting.  I  may 
mention  that  we  are  in  communication  with  two  of  the  most  important 
dependencies  of  the  crown  for  concessions  in  them ;  and  inasmuch  as 
there  we  should  be  able  to  give  the  right  of  manufacture  which  we 
cannot  gfive  to  cotuu^sHonnaires  in  the  United  Kingdom,  we  believe  we 
shall  be  able  to  sell  the  right  of  sale  and  manufacture  at  great  advan- 
tage for  our  shareholders.  It  may  be  satisfactory  to  our  shareholdeiB 
to  notice  that  the  Pilsen  arc  light  and  the  Joel  semi-incandescent  light 
obtained  the  g^ld  medal  of  the  jurors  at  the  Crystal  Palace,  and  in 
the  same  way  that  the  arc  light  at  Paris  likewise  obtained  tiie  gold 
medal.  There  is  therefore  no  doubt  that  the  Pilsen  li^ht  stands  pos- 
sessed of  the  highest  testimonials  both  from  the  Engli&  and  from  the 
French  jurors.  I  have  very  little  more  to  say.  Although  we  have 
not  thought  it  necessary — that  it  is  advantageous — to  expend  funds 
in  public  exhibitions  that  do  not  yield  an  immediate  profit,  trusting 
more  to  the  excellence  of  our  lights  when  they  are  fairly  exhibited  by 
sale  to  the  public,  yet  we  have  provided  for  the  exhibition  of  our  light 
in  the  Crystal  Palace  at  the  coming  exhibition  in  the  ensuing  winter, 
and  we  have  also  sent  our  lighte  to  the  North  East  Exhibition  at 
Tynemouth,  where  the  parties  supply  us  with  the  power,  and  the 
expense  of  exhibition  will  be,  therefore,  comparatively  slight.  Li  con- 
elusion,  I  would  say  that  the  object  of  the  directors  has  been  to  insure 
a  substantially  profiteble  manufacture  of  their  several  patents,  to 
study  strict  economy  in  their  arrangemente,  to  avoid  all  expensive 
agencies,  to  refrain  from  costly  and  unremunerative  exhibitions,  and 
so  to  conduct  the  operations  oi  the  company  as  to  realise,  as  they  are 
confident  they  will  realise,  for  ite  shareholders  an  ample  and  most 
satisfactory  return  for  the  money  invested  in  the  shares  of  this  com- 
pany (hear,  hear).  Before  I  sit  down  I  shall  be  ver}^  happy,  on  the 
part  of  the  directors,  to  answer  any  question  that  may  be  required. 
This  is  not  an  annual  meeting,  but  of  course  if  any  shareholder  wishes 
to  put  a  question  I  will  do  my  best  to  answer  him,  and  I  hope  I  shall 
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bo  able  in  bU  respects  to  give  a  satisfactory  answer  to  any  question 
that  may  be  put. 

Mr.  Bladon  asked  with  reference  to  the  floating  of  the  Scotch  Com- 
pany in  connection  with  the  Pilsen-Joel,  which  proved  a  failure, 
whether  that  involved  any  loss  to  their  company,  or  if  on  the  oon- 
traiy  ^ey  had  taken  the  precaution  to  get  a  deposit.  If  that  were 
go,  there  might  bo  a  small  profit  even  if  it  had  not  been  floated. 
From  the  chairman's  statement  it  appeared  that  they  need  not  fear 
as  regarded  the  future.  His  application  for  shares  had  been  made 
on  the  strength  of  what  he  had  seen  at  the  Crystal  Palace.  He 
believed  that  in  the  Joel  light  there  were  elements  of  success  that 
would  enable  it  to  beat  any  other  light  of  the  kind  either  for  steadi- 
ness or  efBoienoy.  His  belief  as  to  the  Pilsen  was  that  it  was  quite 
oqoal  to  its  work.  The  onlv  light  he  had  not  seen  there  was  the 
(Gatehouse  incandescent.  As  were  were  g^reat  doubts  about  the  validity 
of  the  patents  for  the  incandescent  lights  it  would  be  satisfactory 
if  the  chairman  could  show  that  there  was  something  special  in  their 
patents  which  would  put  them  beyond  the  pale  of  proceeding^  against 
them  such  as  were  pending  against  other  companies  which  he  need  not 
name.  His  own  impression  was  that  their  patents  would  hold  their 
own  with  any  others,  and  that  as  the  public  began  to  see  the  value  of 
electric  lighting  confidence  in  their  system  would  increase,  and 
then  they  need  not  fear  the  brush  in  any  sense  of  the  word. 
(Laughter.) 

The  Ohairman :  I  have  much  satisfaction  in  answering  the  first 
question.  We  were  certainly  not  the  losers  of  a  farthing  by  the 
Scotch  company's  failure.  It  is  unnecessary  to  refer  to  what  took 
place  at  that  time.  The  houUversemcnt,  the  upsetting  of  public 
opinion  with  regard  to  the  electric  light,  was  the  cause  of  the  failure 
of  the  Scotch  concession,  but  the  company  lost  nothing.  It  had 
nothing  to  do  whatever  with  the  preliminary  arrangements  of  that 
company,  and  therefore  it  simply  dropped  down  without  injuring  us 
in  the  sUp^htest.  With  regard  to  the  Gatehouse  light,  the  share- 
holder did  not  see  it,  very  likely,  because  it  was  only  exhibited 
towards  the  end  of  the  exhibition,  and  it  really  was  not  at  that  time 
perfected.  In  our  advertisement  we  stated  that  the  Gatehouse  lamp 
was  not  then  perfected.  It  is  now  perfected,  and  as  far  as  we  have 
seen,  it  is  an  admirable  lamp,  and  is  likely  to  be  a  very  remunerative 
manufacture  (hear,  hear). 

Mr.  Bladon :  You  have  not  told  us  whether  your  lights  interfere 
with  any  existing  patents.  We  hope  to  hear  that  we  may  be  free 
from  adverse  litigation.  With  regard  to  incandescence  in  vacuo ^  eg,, 
Edison  seems  to  claim  it  entirely. 

The  Chairman :  I  suppose  we  must  take  our  chance  with  the  rest 
as  regards  incandescence  in  vacuo,  but  as  regards  the  means  by  which 
we  gain  our  incandescence,  we  have  no  fear  whatever  of  any  other 
company  claiming  the  patent,  and  I  ought  to  say  that  the  great 
advantage  of  the  Gatehouse,  as  far  as  we  know  it,  is  its  endurance, 
its  vitality,  that  it  is  less  likely  to  break,  to  die,  than  any  other  lamp 
that  we  are  acquainted  with. 

Colonel  Maturin  said  that  they  had  listened  to  a  very  satisfactory 
statement  indeed.  There  was  no  doubt  at  the  present  moment  that 
^re  had  been  a  very  great  subsidence  of  excitement  with  regard  to 
electric  lighting.  He  took  it  that  all  the  shareholders  in  that  com- 
pany, like  himself,  were  firm  believers  in  its  future,  and  it  was 
satisfactory  for  them  to  know  that  they  were  prepared  to  act  when 
the  proper  moment  came. 

The  Chairman  :  If  no  other  gentleman  wishes  to  pub  a  question  I 
think  we  will  now  consider  the  business  of  the  statutory  meeting 
completed,  and  we  will  resolve  ourselves  into  an  extraordinary  meet- 
ing for  the  purpose  of  making  changes  in  the  Articles  of  Association 
which  have  been  sugg^ested  to  us,  and,  in  fact,  to  a  certain  extent 
required  from  us  by  the  Committee  of  the  Stock  Exchange.    They 
are  all  in  favour  of  the  shareholders.     The  directors  have  not  the 
least  objection  to  the  changes,  and  they  propose  them  to  you  with  all 
heartiness.     I  will  therefore,  if  the  ^areholders  will  consider  that 
the  general  meeting  is  now  ended,  and  that  we  have  formed  ourselves 
into  an  extraordinary  meeting,  read  the  notice  again  in  order  that 
you  may  onderstimd  what  the  object  of  the  extraordinary  general 
meeting'  is.     The  notice  reads  that  we  meet  for  the  purpose  of  con- 
sidering', and  if  deemed  expedient  of  passing,  the  following  special 
resolutions  for  amending  certain  regulations  contained  in  the  Articles 
of  Association  of  the  company.    T%e  first  resolution  is  to  alter  the 
fourth  article  of  association  by  erasing  the  words  from  '*  whether,'' 
in  the  fourth  line  to  the  end.    The  article  to  stand  thus : — **  The 
directors  may  from  time  to  time  allot,  issue,  or  dispose  of  shares  to 
such  persons  on  such  terms  and  conditions  and  in  such  a  manner  as 
the  dnreotors  may  think  advantageous  to  the  company."    Now,  the 
following  words  it  is  proposed  to  delete: — "Whether  the  amount 
payable  or  paid  in  respect  of  any  shares  be  equal  to  or  less  than 
the  nominal  amount  thereof."  The  Conunittee  of  the  Stock  Exchange 
thinks  it   should  not  be  in  the  power  of  the  directors,  without  the 
consent  of  the  body  of  the  shareholders,  to  sell  their  shares  at  a 
discount ;   we  hope  we  may  have  no  occasion  to  do  anything  of  the 
kind,  and  we  are  quite  wiUing  to  appeal  to  our  shareholders,  if  it 
phonld  be  necessary.     I  therefore  beg  to  propose  that  these  words, 
*'  Whether  the  amount  payable  or  paid  in  respect  of  any  share  be 
Dqnal  to  or  less  than  the  nominal  amount  thereof,"  be  onutted.    The 
resolution    stands    to    alter   the   fourth    article   by   erasing   these 
words. 

Frank  P.  Fellows,  Esq.,  F.S.A.,  said:  I  beg  to  second  the  resolu- 
tion moved  by  the  chamnan.  The  ohairman  has  so  fully  and  suc- 
nnctly  stated  the  progress  of  the  company  that  I  think  it  almost 
mnecessary  to  add  anything  to  what  he  has  said.  I  may  perhaps, 
iowerver,  say  this,  that  having  been  for  ton  years  at  tiie  Adndralty 
nspector  of  the  accounts  of  the  Dockyard,  and  having  the  charge  of 
yertvK^  the  largest  establishment  in  the  world,  that  is  the  150  manu- 
^actones  of  the  dockyard,  so  far  as  the  accoimts  were  concerned,  I 
lAve  consented  to  inspect  the  factories  from  time  to  time  along  with 
roup  chairman  as  a  committee  of  two.  We  have  been  up  regularly 
fvexy  week  to  inspect  the  factory  and  I,  living  near,  have  been  there 


two  or  three  times  myself.  Everything  is  on  a  satisfactory  basis. 
Of  course  the  only  test  is  the  result,  but  in  this  short  time  in  which 
the  company  has  been  in  existence,  they  are  in  a  position  to  make 
any  quantity  of  the  Gatehouse  incandescent  lamps.  The  g^at  ad- 
vantage of  the  Gatehouse  is  this,  that  we  believe  it  will  last  longer 
that  any  oUier  lamps  of  which  we  know.  That  is,  if  you  hit  a  Swan 
lamp  it  will  break,  but  if  you  hit  a  Gatehouse  it  will  not  break, 
because  of  the  twisted  platinum  wire  which  connects  the  carbons ; 
that  protects  the  carbons  and  that  is,  we  believe,  the  great  advantage 
of  the  Gatehouse  incandescent  lamp.  At  first  we  made  them  to  a 
certain  ecxtent  by  rule  of  thumb,  but  now  we  make  them  of  one  uni- 
form resistance,  so  as  to  be  able  to  have  all  the  lights  in  a  room  of 
one  uniform  tenor  of  light.  I  was  lately  at  the  British  Associa- 
tion, and  I  noticed  some  lights  there  of  which  some  were  white  and 
some  of  very  brilliant  light,  but  we  shall  be  able  to  have  all  our 
lights  of  one  uniform  intensity.  We  have  made,  and  successfully 
made,  a  number  of  Joel  lan^s,  so  that  we  can  turn  out  any  quantity. 
We  are  now  making  the  Pilson  lamps,  and  shall  soon  be  able  to  do 
this  satisfactorily.  As  the  matter  has  been  entered  into  by  Sir  Rawson 
Bawson  I  will  not  enter  further  into  it,  except  to  say  that  our  object 
in  the  factory  has  been  to  be  as  far  as  possible  independent  of  outside 
aid.  We  may,  if  there  is  a  great  demand,  feel  it  necessary  to  get 
outside  aid,  but  we  wish  to  be  perfect  in  ourselves  so  as  to  supply 
everything  that  is  asked  by  our  customers.  I  can  quite  endorse  all 
that  has  been  said  of  the  great  benefit  of  the  acoumtdator  secured  to 
us.  It  would  not  b©  wise  to  say  more  upon  it  at  present,  therefore  I 
shall  content  myself  with  seconding  the  resolution. 

The  resolution  was  put  to  the  meeting  and  carried  xmani- 
mously. 

The  Chairman :  The  next  resolution  is  to  amend  the  81st  article  by 
altering  1886,  in  the  7th  line,  to  1884.  The  object  of  this  is  to  shorten 
the  life  of  the  existing  directors  so  as  to  give  you  the  opportunity  of 
putting  an  end  to  their  existence  in  1884  instead  of  18S6.  We  hopo 
to  be  able  to  conduct  your  business  in  such  a  way  that  it  will  be  satis- 
factory to  you  to  continue  their  existence  up  to  the  period  named  in 
the  original  articles  of  association.  I  propose,  therefore,  that  the 
word  »*1886"  be  altered  to  **  1884," 

Major-General  Henry  Hopkinsoii  seconded  the  resolution,  which 
was  then  put  and  passed  unanimously. 

The  Chairman :  The  next  resolution  is  to  erase  the  85th  article.  I 
need  not  read  it  at  length.  The  object  of  the  article  is  as  to  how  a 
resolution  of  the  board  can  be  made  equivalent  to  one  of  a  general 
meeting.  The  board  has  no  desire  to  exercise  this  power,  it  would 
rather  work  with  its  shareholders  than  independent  of  their  authority, 
and  therefore  it  has  no  objection  whatever  to  the  omission  of  this 
article  of  association. 

The  resolution  was  seconded  by  Dillwyn  Parrish,  Esq.,  and  unani- 
mously passed. 

The  Chairman:  The  fourth  proposal  is  to  omit  the  100th  article. 
Its  object  is  that  any  regulations  tnat  may  be  made  by  five  directors 
should  be  deemed  as  valid  as  if  passed  at  a  meeting  of  the  directors 
duly  sunmioned.  The  object  of  erasing  this  is  to  make  sure  that  all 
the  directors  shall  have  notice  of  any  meeting  at  which  the  resolution 
of  the  board  shall  be  passed.  When  there  is  a  hxiny  to  gain  the 
authority  of  the  board,  the  secretary  might  visit  five  of  the  directors 
and  get  their  authority  when  perhaps  the  other  two  might  be«in  any 
part  of  the  kingdom  not  available.  However  the  board  has  no  objec- 
tion to  the  abrogation  of  this  proposed  power,  and  therefore  I  propose 
to  you  to  erase  the  100th  article. 

«fohn  Gbddard,  Esq.,  seconded  the  resolution,  which  was  then 
carried  unanimously. 

The  Chairman :  Our  Solicitor  informs  me  that  it  will  be  necessary 
to  hold  another  General  Meeting  for  the  purpose  of  confirming  the 
resolutions  of  to-day  in  regu^  Jto  the  alterations  of  the  Articles  of 
Association.  We  shall  therefore  be  obUged,  much  against  our  will,  to 
call  you  together  again  after  fourteen  days,  but  we  hope  there  will  be  no 
difficulty  in  meeting  for  that  purpose.  I  may  now  inform  you  that 
the  business  is  completed,  thank  you  for  your  attendance,  and  say 
that  I  myself  individuaUy,  and  I  think  I  may  speak  on  the  part  of 
my  fellow  directors,  am  much  g^tified  by  the  view  that  appears  to 
be  taken  by  the  members  present  of  the  policy  which  the  board 
has  adoptea  with  regpard  to  the  operations  of  the  company. 

Mr.  Bladon :  I  have  very  great  pleasure  in  moving  a  vote  of 
thanks  to  the  Chairman  and  Directors.  I  am  quite  sure  of  one  thing 
that  you  need  not  be  discouraged  by  the  fact  that  the  electrical  com- 
pany excitement  did  not  keep  at  the  top  of  the  wave ;  the  share- 
holders ought  to  feel  a  special  confidence  in  their  incandescent  light. 
If  it  will  not  only  bum  in  vacuo  but  otherwise,  it  is  a  mere  question 
of  time,  and  a  perfect  certainty  that  the  shareholders  will  be  amply 
satisfied  with  the  results. 

Mr.  A.  Parrish  seconded  the  motion,  which  was  then  put  and 
carried  by  acclamation. 

The  Chairman  briefly  responded  and  the  proceedings  terminated. 


AUSTRALASIAN  ELECTRIC  LIGHT,  POWER,  AND 
STORAGE. 

Thb  first  meeting  of  this  company  was  held  at  the  offices  on  Tuesday, 
September  11th,  Mr.  Randolph  C.  Want  in  the  chair.  The  rejjort 
stated  that  as  soon  as  the  company  was  formed  and  the  capital 
subscribed,  endeavours  were  made  to  secure  an  infiuential  represen- 
tative in  Australasia,  with  a  view  to  starting  the  company's  business 
there.  They  considered  themselves  fortunate  in  having  been  able  to 
come  to  an  ag^reement  with  Sir  Julius  Vogel,  then  about  to  proceed 
to  Australia,  and  who  was  largely  interested  in  the  company  and 
well  known  in  the  colonies.  Sir  tfulius  left  England  in  May  and 
arrived  at  Melbourne  on  the  26th  of  June.  His  advices,  being  received 
1^  telegraph,  were  necessarily  brief,  but  they  were  of  such  a  character 
as  to  encourage  the  directors  to  entertain  favourable  opinions  of  the 
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compan7*8  fatnre,  and  to  hope  for  a  satisfaotory  oonolusion  to  several 
penoiiig  negotiations  of  considerable  importance  for  electric  lighting. 
The  Chairman  stated  that  the  meeting  had  been  convened  that 
day  to  comply  with  the  requirements  of  the  statute.  He  thonght  it 
would  have  been  better  if  thev  had  been  in  the  position  of  defaying 
the  meeting  till  they  had  heara  more  fully  from  their  representative 
in  the  colonies,  but  as  the  law  laid  down  they  had  been  obliged  to 
be  called  together.  He  felt  that  the  company  was  formed  on  a 
sound  and  solid  foundation,  and  that  its  prospects  were  good.  He 
had  no  doubt  that  many  of  the  shareholders  would  have  been  more 
pleased  if  they  had  found  that  the  company  had  been  enabled 
to  dispose  of  some  of  its  concessions  to  other  companies,  but  it 
was  thought  that  the  best  plan  would  be  for  the  company 
to  have  its  own  installations  at  first.  They  were  at  present  only 
hearing  from  Sir  Julius  Vogel,  their  representative  in  the  colonies, 
bv  wire,  but  the  accounts  were  very  satisfactory  and  gave  promise 
of  a  laige  busineas  in  the  future.  Arrangements,  it  was  understood, 
had  been  concluded  for  the  lighting  of  the  railway  station  at  Mel- 
bourne, which  would  no  doubt  be  a  good  advertisement  for  the 
company.  A  contract  had  also  been  completed  for  the  lightinfip  of 
the  capital  of  Western  Australia,  which  would,  it  was  believed,  lead 
to  other  towns  following  that  example.  According  to  the  telegram 
from  Sir  Julius  the  number  of  installations  ordered  were  10,  but  as 
at  times  messages  were  not  correctly  given,  that  might  mean  two, 
and  it  was  thought  best  to  be  on  the  safe  side,  and  not  say  too  much 
about  the  quantity  of  the  orders.  He  (the  chairman)  might  add 
that  practically  the  company's  patent  was  the  first  in  the  field  in 
Austndia,  which  was  a  great  advantage.  Sir  Julius  oomphuned 
that  the  dynamos  and  other  equipments  were  not  sent  out  quick 
enough  to  meet  orders  received.  They  were,  however,  being  for- 
warded as  fast  as  they  could  be  manufactured  by  the  parent  com- 
pany, and  were  now  on  their  way  to  Melbourne,  New  Zealand, 
Sydney,  and  Western  Australia.  The  board  had  made  arrangements 
whereby  they  had  obtained  for  dS5,000  the  option  of  purchasing 
what  was  known  as  the  Sellon-Volckmar  accumulator,  should  they 
feel  eventually  disposed  to  do  so.  He  believed  Uiat  it  included  the 
rights  to  the  Faure  accumulator  in  the  colonies,  but  the  Sellon- 
Volckmar  had  been  admitted  to  be  an  improvement  on  the  Faure. 
Resolutions  were  passed  making  certain  alterations  in  the  articles 
of  association,  in  compliance  with  the  requirements  of  the  Stock 
Exchange. 

yORKSHIRE    (BRUSH)    ELECTRIC    LIGHT    AND 
POWER  COMPANY  (LIMITED). 

Oir  Thursday  afternoon,  under  the  presidency  of  Mr.  H.  W.  Lowe, 
the  first  ordinary  general  meeting  of  the  shareholders  of  the  above- 
named  company  was  held  at  Cannon  Street  Hotel. 

The  notice  convening  the  meeting  having  been  read  by  the  secre- 
taiT,  Mr.  Morton, 

The  Chairman  said:  Ladies  and  gentlemen,  you  have  heard  the 
notice  read  convening  this  meeting,  and  I  have  no  doubt  you  are 
all  well  aware  that  it  is  purely  a  formal  meeting,  held  in  accordance 
with  the  Act  of  Parliament,  within  three  months  of  the  formation  of 
the  Company.  Of  course,  at  such  an  early  stage  as  this,  we  cannot 
be  expected  to  report  to  you  any  substantial  progress  in  the  affairs  of 
the  company.  Yet,  at  the  same  time,  I  hope  what  I  shall  be  able  to 
tell  you  win  be  found  satisfactory,  and  perhaps  encouraging.  Of 
course  our  first  endeavour  has  bc^en  to  organise  our  staff  upon  an 
efficient,  and  at  the  same  time  strictly  economical  basis,  and  I  am 
glad  to  tell  you  we  have  secured  the  services  of  a  manager  and  also  an 
dectridan,  who  are  thoroughly  experienced  and  well  able  to  perf  onn 
their  work ;  and  as  so  much  of  the  success  of  the  undertaking  depends 
upon  these  officials,  I  hope  it  will  be  found  in  the  future  that  we  have 
made  a  quite  proper  and  sound  choice  in  these  gentlemen.  We  have 
opened  Moee  at  Leeds,  that  being  the  most  oonvcBient  centre  for  the 
county.  We  have  not  g^ne  to  any  large  expenditure  there;  but 
there  are  the  headquarters  of  our  professional  stf^;  and  there 
they  are  dose  to  their  work,  and  ready  for  any  business 
that  they  may  be  required  to  perform  for  the  company.  I  need 
hardly  tell  that  we,  nowever,  have  received  a  great  number  of 
applications  for  estimates,  and  a  great  many  inquiries  for  work ; 
and  I  can  only  trust  that  some,  indeed  I  trust  that  all,  may  result 
in  business,  of  either  large  or  small.  So  far,  the  progress  we  have 
made  has  been  very  encouraging  indeed.  We  have  set  up  one  range 
of  lights — one  installation — at  the  Bradford  Exhibition.  We  have 
16  lights  running  there,  and  some  incandescent  lights,  and  these  have 
given  great  satisfaction.  The  whole  light  has  been  exoeedinglv  well 
spoken  of  by  the  local  press.  In  a  cutting  from  one,  which  I  have 
before  me — the  Bradford  Observer — the  light  is  extremely  highly 
spoken  of  indeed.  It  is,  no  doubt,  a  good  advertisement  for  the 
company.  Many  mill-owners  and  others  will  have  seen  the  light  at 
wort,  and  having  seen  the  excellence  of  the  light,  they  have  only  to 
prove  the  rest  by  inquiring  the  cost  of  the  working  and  the  results 
to  be  obtained  from  it.  At  Leeds,  also,  we  have  had  an  installation, 
which  was  seen  at  the  meeting  of  the  Institute  of^  Mechanical 
Engineers — ^men  who  would  be  able  to  form  an  opinion  upon  a  matter 
of  this  kind ;  and  the  universal  verdict  was  certainly  most  satisfac- 
tory. The  whole  thing  worked  exceedingly  well,  thanks  to  the 
talent  of  our  electrician,  and  nothing  could  have  given  greater  satis- 
faction than  that  installation.  We  have  one  or  two  applications 
from  Local  Boards  who  desire  the  electric  light  in  preference  to 
gas.  In  some  places  there  were  quarrels  between  the  gas  authorities 
and  the  inhabitants,  and  where  that  is  the  case  we  take  the  advantage, 
and  try  to  adjust  matters  by  putting  up  a  Ught  for  them.  That  is 
especially  the  case  in  one  or  two  towns.  I  do  not  think  it  is  wise  or 
necessary  to  name  them.  If  so  the  matter  may  reach  these  towns, 
and  they  may  think  we  have  overweening  confidence  of  getting  them 
within  our  range.  The  Act  of  Parliament  passed  recently  has  opened 
the  door  for  the  extension  of  the  electric  light,  a  id  it  will  be  exceed- 
e-ariy  valuable  in  the  matter  of  the  incandesce  \  light;  that  is  the 


house-to-house  lighting,  of  which  you  have  heard  the  full  reports 
from  New  York  regarding  Mr.  Edison's  progress.  At  first  it  beoomtt 
a  little  irksome,  bemuse  if  any  municipal  corporation  hasaajobjecticai 
to  their  gas  property  being  interfered  with  Uiey  have  merely  to  tdm 
the  application,  and  so  set  the  electric  light  back  months  and  mo&tk 
until  they  apply  to  the  Board  of  Trade  for  permission,  which  has  to 
be  further  ratified  by  a  special  Act  of  Parliament.  Of  conne  the  M 
of  Parliament  can  be  obtained  if  the  town  or  borough  is  worth  the 
fight,  but  it  requires  time  to  do  that.  I  hope  we  may  be  able  to  work 
these  districts  whero  some  little  opposition  is  shown  withoot  goin? 
into  such  a  strong  measure  as  an  Act  of  Parliament.  I  think  I  hare 
now  given  you  some  sketch  of  the  work  done  ;  and  if  yon  had  before 
vou  all  the  applications  and  inquiries  we  have  had,  you  might  form  a 
little  over-estimated  idea  of  our  ultimate  success.  But  I  do  not  wiih  to 
paint  anything  in  a  brighter  light  than  it  exists,  and  I  take  the  factt 
as  they  stand.  I  hope  our  future,  at  the  next  meeting,  may  jnstifj' 
our  expectations.  I  may  add  that  I  shall  be  glad  to  answer  idj 
question  that  a  shareholder  may  wish  to  ask. 

Rev.  F.  D.  Kabbetts  asked  whether  they  had  a  quotation  on  tb 
market  yet. 

The  Chairman  said  that  with  reference  to  that  he  had  merely  tD 
state  that  the  Committee  of  the  Stock  Exchange  was  one  of  ik 
most  arbitrary  bodies  in  the  world.  They  laid  down  no  fundamental 
rules  that  could  g^de  outsiders  as  to  what  they  would  or  would  nc: 
do.  An  application  had  been  made  to  the  committee  for  a  quotatioii, 
but  at  present  they  had  not  been  favoured  with  an  answer  as  to  what 
they  required  or  what  the  prospects  were  of  the  aucoess  of  their 
application. 

In  reply  to  Mr.  Turner,  who  asked  what  nimiber  of  shares  had 
been  taken  up,  the  Chairman  said  that  the  total  was  61,633. 

Mr.  Turner  further  inquired  how  much  had  been  paid  on  tk« 
shares. 

The  Chairman  said  that  there  had  been  paid  £2  on  each,  with  & 
exception  of  one  or  two  ybtj  small  amounts  not  yet  paid  after  the 
allotment.  £1  had  been  paid  on  application  and  £1  on  allotmeot, 
and  in  one  or  two  cases  only  the  allotment  money  had  not  been  piil 
There  were  cases  of  people  with  small  amounts  of  shares  who  hafd 
applied  for  a  little  time  to  pay  the  allotment  money  in,  and  as  it  had 
not  been  immediately  required,  time  had  been  aUowed  for  a  numth 
or  two. 

Mr.  Turner  apprehended  that  they  had  a  large  sum  unemployed  it 
present? 

The  Chairman  said  that  there  would  have  been,  but  they  had  jost 
purchased  largely  in  anticipation  of  undertaking  a  Urge  instaBatioa 
at  Middlesborough,  where  they  expected,  during  the  present  year,  to 
run  certainly  two,  if  not  three,  40.1ight  machines,  which  woold  he 
very  remunerative  to  the  company.  Ttey  were  just  then  a  littb 
baned  by  the  action  of  the  Middlesborough  Corporation  in  refosing 
them  the  licence  which  had  been  applied  for;  but  that  matter  had 
only  been  decided  by  the  casting-vote  of  the  chairman,  and  tiiej 
hoped  that  in  a  short  time  the  feeling  would  be  so  modified  that  ther 
could  get  the  licence  without  going  through  other  formalitiee.  If 
not,  of  course,  they  would  have  to  go  through  these,  because  in  soch 
a  town  they  could  have  a  large  and  valuable  connection.  The  in- 
habitants were  strongly  in  favour  of  the  electric  light,  in  fact  thry 
seemed  determined  to  have  it  whether  the  Corporation  would  or  woold 
not.  In  anticipating  on  an  installation  there,  however,  they  had 
taken  a  lease  of  a  sxnall  plot  of  land  there,  and  had  bought  ftm  thf 
Brush  Companv  the  plant  which  would  most  likely  be  required,  sod 
which  they  had  obtained  at  extra  discount — ^which  discount  wooH 
represent  a  much  larger  sum  than  they  could  have  obtained  had  tht; 
put  their  money  out  at  2  per  cent.,  which  was  all  they  could  obtain 
at  that  time  for  monev  at  two  or  three  weeks*  call. 

Mr.  Maynard  said  that  that  being  somewhat  of  an  informal  meeting, 
he  might  supplement  the  chairman*s  statement  by  saying  that  Hr. 
Bolckow,  who  was  so  well  known,  and  who  paid  some  £10,000  a  we^ 
in  wages,  had  remarked  the  other  day  to  him,  that  haring  got  the 
Brush  system  in  his  works  at  Middlesborough,  he  could  not  speak  to» 
highly  of  it.  It  enabled  them  to  do  many  things  which  prerioudy 
even  a  cloudy  day  had  prevented  them  from  doing.    (Hear,  hear.) 

Mr.  Hammona  said  tnat  he  would  like  to  have  one  word  before  th^ 
meeting  broke  up.  They  perhaps  had  seen  in  a  money  article  of  to- 
day that  his  name  had  been  connected  with  a  new  light,  whidi  woold 
materially  affect  the  interests  of  the  Brush.  He  had  felt  it  neowuj 
to  write  a  letter  to  the  money  article,  which  they  would  eee  in  to- 
morrow' s  paper.  But  he  would  take  the  present  opportunity  of  ®^^' 
ing  the  exact  position  which  he  held.  They  knew  that  the  Yoifahiw 
Brush  held  its  rights  from  the  Hammond  Company,  and  that  the 
Hammond  Company  got  the  control  of  an  incandescent  light  which  w^ 
becoming  more  and  more  important  every  day,  and  which  woaw 
enable  the  Yorkshire  to  do  its  work  five  times  more  efficiently  than  ii 
was  doing  it  at  present ;  it  would  be  of  course  of  great  importance 
for  the  Yorkshire  to  acquire  the  use  of  it.  The  Hammond  Ganpany 
were  always  looking  in  the  scientific  world  for  whatever  might  » 
of  advantage  to  the  system,  and  help  forward  that  great  business 
He  wanted  to  say  that  they  were  in  covenant  with  the  sub-ooo- 
panics  to  give  them  the  full  benefit  arising  from  such  ideas  as  they 
judged  would  be  of  advantage. 

Mr.  Phillips  in  moving  a  vote  of  thanks  to  the  chairman  said  tt« 
they  owed  much  to  the  personal  attention  which  the  chairman  hw 
manifestly  given  to  the  subject. 

The  motion  was  seconded  by  Mr.  Hastings  and  carried  by  af* 
clamation. 

The  Chairman  in  replying  said  that  he  did  not  claim  to  haw  done 
more  than  his  brother  du^ctors,  but  if  personal  attention  andasadiwa^ 
exertion  could  bring  the  company  to  success  he  believed  ^XT^ 
succeed.  They  had  the  finest  county  in  the  country  in  ^^^"r^ 
and  if  the  future  of  the  electric  light  at  all  approached  to  whatw 
friends  believed,  he  was  sure  that  their  success  could  not  be  doawao- 
(Hear,  hear.) 

The  proceedings  then  terminated. 
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MOTIVE-POWER  FROM  ELECTRICITY. 


Althouoh  the  idea  of  obtaining  mutive-power  by  the 
application  of  electricity  is  very  old,  and  notwithstanding 
the  fact  that  we  possess  at  the  present  time  such  means  of 
prodncing  powerfal  currents  as  were  qaite  unknown  to  the 
bygone  race  of  electricians,  yet  the  matter  does  not  seem  to 
have  so  much  attention  concentrated  upon  its  ultimate 
^Intion  now  as  it  formerly  did.  This  seeming  want  of  interest 
18,  no  doubt,  chiefly  accounted  for  by  the  superior  attractive- 
ness, for  the  moment,  of  the  electric  light,  so  it  is  scarcely 
to  be  wondered  at  that  the  electric-motor  is  being  worked 
upon  by  comparatively  few.  Had  our  predecessors  possessed 
the  dynamo-electric  machines  of.  our  day,  the  problem  of 
reducing  to  a  practical  and  economical  end  the  latent  power 
of  the  waste  forces  of  nature  would  have  been  solved.  "We 
must  not,  however,  lose  sight  of  what  has  been  done  by 
Messrs.  Siemens  and  others  of  late  years  towards  the  practi- 
cal development  and  use  of  electric  railways ;  but  the  dis- 
tribution of  electric  force  for  light  work,  such  as  actuating 
small  lathes,  <&c.,  does  not  appear  to  have  yet  arrived  at  any 
definite  solution.  It  has  been  stated  over  and  over  again 
vfhat  a  boon  such  an  application  of  electricity  would  be  to 
the  numberless  workmen  privately  engaged  in  the  mechani- 
cal trades,  and  who  cannot  afford  to  erect  a  steam-engine 
and  boiler  to  supply  their  motive-power.  Such  a  desirable 
method  of  securing  an  invisible  but  powerful  ally  cannot, 
however,  fall  to  the  lot  of  the  British  workman  until,  as 
in  the  case  of  electric  lighting,  central  stations  are  estab- 
lished for  electrical  distribution  on  a  large  scale.  Almost 
iBrithout  exception  electric  lighting  companies  have  the  word 
*'  power  "  attached  to  their  titles,  yet  we  cannot  call  to  mind 
a  single  instance  of  the  application  of  electricity  for  such  a 
purpose  by  any  one  company.  It  is  somewhat  surprising 
that  an  association  has  not  yet  been  formed  in  England  for 
supplying  motive-power  solely.  With  machines  which  will 
reproduce  at  a  distance  60  per  cent,  of  the  horse-power 
developed  by  the  driving  engine,  surely  a  profitable  business 
might  be  insured  to  any  company  based  on  such  a  project, 
and  we  feel  convinced  that  the  venture  would  meet  with  the 
most  favourable  support. 

The  late  Electrical  Exhibition  held  in  Paris  gave  sufficient 
evidence  that  such  an  idea  is  quite  practicable,  and  it  may 
be  that  the  forthcoming  exhibits  at  the  Crystal  Palace  and 
the  Royal  Aquarium  may  produce  something  novel  in  this 
direction.  Although  private  householders  might  not  at  first 
be  induced  to  "  rent "  electricity  for  the  purpose  of  driving 
the  family  sewing  machine,  yet  there  are  innumerable 
instances  of  manufacturers  employing  dozens  of  these  useful 
d<Hne6tic  articles  who  would  certainly  be  well  content  to  use 
electric  power  for  the  benefit  of  themselves  and  the  operatives, 
who  cannot  but  experience  great  fatigue  in  driving  such 
machines  throughout  the  long  hours  to  which  they  are  usually 


subjected.  A  company  formed  for  this  object  would  not  be 
under  the  necessity  of  purchasing  patents,  as  there  are  several 
good  and  simple  motors  which  are  free  to  every  one,  and  the 
dynamo-electric  machines  can  be  obtained  from  numerous 
firms.  Such  extraordinary  speculation  has  been  indulged 
in  during  the  present  year,  in  connection  with  electrical 
matters,  that  we  believe  the  public  would  strongly  support  a 
genuine  movement  for  the  generd  supply  of  electric  power 
if  kept  free  from  electric  lighting  altogether.  It  is  probable 
that  the  most  successful  start  could  be  made  in  certain  pro- 
vincial towns  rather  than  in  the  metropolis,  but  in  either 
case  the  scheme  appears  perfectly  feasible. 


TESTING    BATTERIES    OF    LOW 
RESISTANCE. 


By  H.  R.  EEMFE. 


The  practical  difficulties  which  are  found  to  exist  in  carry- 
ing out  the  ordinary  battery  resistance  tests,  when  these 
tests  are  applied  to  the  measurement  of  batteries  or  ac- 
cumulators of  low  resistance,  are  being  continually  expe- 
rienced ;  some  method,  therefore,  of  overcoming  these  diffi- 
culties may  prove  usefal.  One  fruitftd  source  of  error  is  no 
doubt  imperfect  connections  fix)m  the  terminals  of  the 
various  cells  not  being  properly  cleaned  or  screwed  up,  whilst 
the  resistance  of  the  connecting  wires  themselves  may  intro- 
duce an  error  which  cannot  be  ignored  when  the  resistance  of 
the  cells  is  excessively  small ;  for  instance,  the  resistance  of  a 
single  cell  of  an  accumulator  may  be  as  low  as  '001  ohm, 
that  is  about  the  resistance,  of  12  inches  of  copper  wire  of 
No.  13  B.W.G.  or  1-lOth  in.  diameter.  Supposing,  however, 
that  the  proper  precautions  have  been  taken  so  as  to  avoid 
such  errors  as  the  foregoing  we  are  confronted  with  other 
difficulties.  It  is  pretty  generally  known  by  those  who  have 
had  to  make  practical  measurements  that  m  order  to  take 
battery  tests  with  anything  like  accuracy,  it  is  necessary  that 
one  measurement  be  made  with  the  battery  connected  to  a 
resistance  approximately  equivalent  to  the  resistance  of  the 
battety  itseUT;  thus  in  the  well-known  '*  half  deflection  " 
method  we  first  connect  the  battery  to  a  galvanometer  of 
very  low  (and  consequently  negligible)  resistance,  and 
then  having  noted  the  deflection,  we  introduce  into  the 
circuit  a  resistance  sufficient  to  reduce  the  deflection  to  that 

Eoint  which  indicates  that  the  current  flowing  in  the  circuit 
as  been  halved  in  strength  ;  when  this  is  the  case  the  resist- 
ance added  in  the  circuit  is  the  resistance  of  the  battery. 
Instead  of  reducing  the  current  io  one-half  strength,  it  is 
sufficient  to  introduce  sufficient  resistance  in  the  circuit  to 
produce  a  decided  diminution  in  the  deflection,  and  then 
from  the  true  deflections  observed,  and  the  resistance  added 
in  the  circuit,  the  resistance  of  the  battery  can  be  deter- 
mined by  a  simple  formula.  Another  well-known  method 
is  to  charge  a  condenser  from  the  battery,  and  then 
to  note  the  discharge ;  a  second  discharge  is  then  taken 
with  the  battery  shunted,  and  then  the  resistance  of  the 
battery  is  determined  by  a  simple  formula.  Now,  in  order 
that  any  of  tfiese  methods  may  be  accurate,  it  is  very  neces- 
sary that  the  reduced  deflection  be  a  decided  one.  For 
instance,  if  the  first  deflection  (on  a  Thomson's  galvan- 
ometer, say)  be  200  divisions,  then  the  reduced  deflection 
should  not  be  less  than  150  divisions,  and  preferably  it 
should  be  as  near  to  100  divisions  as  possible.  Assuming, 
however,  that  150  divisions  is  sufficient,  then  this  will  mean 
that  the  battery  is  shunted  by  a  resistance  equal  to  three 
times  the  resistance  of  the  battery.  Now,  supposing  we 
tried  to  test  a  single  cell  of  an  accumulator  having  a  resist- 
ance of  '001  ohm  by  this  method,  then  when  the  shunt  is 
inserted  we  should  have  a  current  flowing  through  the  latter 
equal  to 

2  volts  ^^^        . 

-:5^j:p^  =  500  amperes, 

a  current  sufficient  to  fuse,  or  at  least,  seriously  heat  (and 
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therefore  change  the  resistance  of)  a  resistance  coil,  even  if 
the  latter  be  very  massively  construcfced,  and  be  only  con- 
nected to  the  battery  for  a  very  short  period  of  time. 

In  order  to  reduce  the  strength  of  the  current  flowing 
in  the  circuit  either  the  resistance  in  the  latter  must  be 
increased  or  the  electromotive  force  must  be  diminished. 
By  the  following  simple  expedient  we  can  effect  the  required 
result :  Take  1 1  cells,  say,  of  the  battery  or  accumulator 
to  be  tested,  and  divide  tnem  in  two  sets  of  6  cells  and  5 
cells,  and  then  connect  up  the  two  sets  in  series,  but  in  such 
a  way  that  the  negative  pole  of  one  set  be  connected  to  the 
negative  pole  of  the  other  set,  then  by  this  arrangement 
since  the  two  sets  oppose  one  another,  the  electromotive 
force  of  the  whole  comoination  will  not  be  that  of  11  cells, 
but  of  6  —  5  or  1  cell,  thus  we  have  a  battery  with  a  resist- 
ance of  11  cells,  but  with  an  electromotive  force  of  1  only. 
If  we  make  a  test  with  such  a  battery  or  accumulator  m 
the  manner  last  indicated,  then  the  shunt  which  would  be 
used  would  have  a  resistance  of  11  x  '003  =  'OSS  ohms,  and 
the  current  flowing  through  it  would  be 

2  volts  ^^^        . 

•Oil  +  -088  =  ^^'^  amperes. 


It  is  evident  that  45*5  ampferes  will  produce  a  very  much 
less  heating  efiect  than  500  amperes,  more  especially  when 
we  recollect  that  the  heating  effect  varies  as  tne  sjtiare  of 
the  current. 

We  could,  if  we  pleased,  still  fhrther  reduce  the  currenlt 
by  employing  10  good  cells  and  1  partially  exhausted  one 
instead  of  11  good  cells.  * 

As  in  any  case  it  is  not  desirable  that  the  shunt  resistance 
should  be  exposed  to  the  action  of  the  current  longer  than  is 
absolutely  necessary,  the  best  method  of  testing  to  employ 
would  be  Munro's.*  The  contacts  (including  the  key  con- 
tacts) should  be  made  by  mercury  cups. 

This  method  of  dividing  the  battery  and  opposing  one 
half  against  the  other  becomes  still  more  practical  in  pro- 
portion as  the  number  of  cells  to  be  test«i  becomes  larger, 
since  the  greater  will  be  the  resistance  in  the  circuit,  and 
the  less  the  current  flowing. 

If  the  two  opposing  halves  of  the  battery  be  exactly 
equal,  then  the  latter  may  be  treated  as  an  ordinary  resist- 
ance and  measured  by  the  bridge  method. 

*  See  "  Handbook  of  Electrical  Testmg."    New  Edition,  p.  195. 


THE  JURGENSEN  DYNAMO-ELECTRIC 
MACHINE  AND  ARC  LAMPS. 


Those  of  our  readers  who  were  fortunate  enough  to  visit 
the  electrical  exhibition  held  in  Paris  last  year  will  no  doubt 
readily  recall  to  mind  the  strangely  shaped  dynamo-electric 


ciselv  similar  to  the  well-known  Gramme  dynamo-electric 
machine,  from  which  it  differs  in  construction  only.  The 
revolving  armature,  or  induced  coil,  is  wound  in  exactly  the 
same  manner,  and  the  arrangement  of  the  commutator  and 
brushes  is  likewise  that  of  the  Gramme,  or  very  aUghtly 
modified.  It  will  not  therefore  be  necessary  to  say  more  ou 
these  points  beyond  detailing  the  way  in  which  the  armafcurfr 


Fio.  1. 


machine  of  Profe.  Jiirgensen  and  Lorenz,  of  Copenhagen 
(better  known  as  the  Jiirgensen  machine),  which  stood,  alone, 
at  one  end  of  the  Palais  de  Tlndustrie.  The  machine  excited 
much  curiosity  not  only  on  account  of  its  curious  structure, 
but  also  from  the  peculiar  disposition  of  the  field  magnets. 
The  arrangement  of  the  armature  and  electro-magnet  pro- 
jections brings  recollections  of  the  machines  of  Fein,  Hein- 
richs,  and  Schuckert.  The  subjects  of  the  present  article 
have,  however,  just  been  experimented  with  in  London,  and 
we  therefore  purpose  giving  a  full  description  of  Profs.  Jtir- 
gensen's  inventions  together  with  several  scientific  reports 
on  the  eflSciency  of  the  machine. 

In  our  abstracts  of  published  specifications  columns  for 
January  28th  we  gave  an  illustrated  notice  of  this  invention, 
which  we  reproduce  further  on,  together  with  a  brief  ex- 
tract from  Za  Lumihre  Mectrique,  published  in  our  "Notes" 
of  February  4th.  We  have  seen  the  Jiirgensen  machine 
and  lamps  in  operation  at  the  Cowper  Street  Schools  of  the 
Finsbury  Technical  College,  and  it  has  been  subjected  to 
numerofli^^sts  by  Profs.  Ayrton  and  Perry,  whose  reports 
we  8'  ^  *o  publish.    In  principle  the  machine  is  pre- 


is  fixed,  a  way  necessarily  quite  unlike  the  methods  em- 
ployed in  other  machines,  and  which  will  be  found  Ihlly 
explained  in  the  extract  alluded  to. 

Fig.  1  shows  a  general  view  of  the  Jiirgensen  machine, 
while  fig.  2  presents  details  of  the  arrangement  of  armature 
and  electro-magnets,  s,  N,  are  the  pole-pieces  of  the  exterior 
field  magnets,  and  s,  n,  those  of  the  interior,  e,  b,  which  are 
fixed ;  the  armature,  therefore,  runs  freely  between  the 
poles  of  the  exterior  and  interior  electro-magnets. 

Fig.  8  is  a  portion  of  the  outside  field  magnet,  and  shows 
the  method  of  coiling  the  wire  to  secure  less  heating  eflfect. 
the  convolutions  not  being  closely  wound  side  by  side,  as  b 
usually  the  case,  but  each  set  of  convolutions  bemg  sligh^ 
separated  from  its  neighbours  by  the  insertion  of  a  littJe  pin 
between  them,  as  shown  at  a,  a  ;  the  wire  being  repre- 
sented by  the  straight  lines. 

We  will  now  refer  to  our  former  description  of  this 
machine,  which  will  enable  our  readers  to  und«6and  fiilly 
the  details  of  construction,  both  of  the  arra^B^re  and  the 
internal  electro-magnets.  "This  m^e*  ^o-dectric o*^® 
possesses,  generally  spewing,  more  el^        J!««*««MW«rl!haD 
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any  of  the  heretofore  known  machines  acting  on  similar 
principles,  and  the  total  resistance  of  conduction  in  the 
machine  is  at  the  same  time  very  insignificant.    The  weight 


and  dimensions  of  the  machine  are  also  small,  having  regard 
to  the  power  of  production.  Fig.  4  is  an  end  view  ;  fig.  5 
a  vertical  longitudinal  section  ;  and  fig.  G  a  detail  view  of  a 


W 
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Fio.  3. 

magneto-electric  machine  constructed  according  to  this 
inventioQ.  The  machine  is  on  the  whole  similar  to  the 
Gramme  machine.  It  has  hence  an  outer  electro-magnet, 
a\  a\  a%  an  annular  armature,  h\  having  mre  coil  sections. 


electro-magnet  has  a  central  gudgeon,  e,  which  fits  in  a 
standard  or  bracket,/,  and  is  held  therein  by  screws,  which, 
however,  are  not  shown  on  the  drawing,  so  that  the  north 
pole  and  south  pole  of  the  inner  electro-magnet  are  opposite 
the  north  pole  and  south  pole  of  the  outer  electro-magnet 
respectively.  In  order  to  nirther  steady  or  secure  the  arma- 
ture in  its  bearing  in  spite  of  the  interior  electro-magnet, 
there  are  unmagnetic  rings,  ^,  g\  secured  by  studs  project- 
ing from  the  armature,  b^  ;  of  these  rings  one,  ^*,  has  a 
central  annular  steel  boss  or  ring  which  fits  freely 
round  the  gudgeon,  e,  and  has  a  projection,  n,  which 
works  in  the  bearing,  m\  and  the  other  ring,  ^,  is 
fast  on  the  spindle,  A,  whereby  the  armature  is  revolved 
and  which  conseouently  has  a  driving-strap  jjulley,  t.  The 
armature,  l\  is  aivided  into  a  number  of  rings  arranged 
side  by  side,  separated  from  each  other  by  insulating  pieces, 
the  whole  being  held  together  by  bolts  placed  midway  be- 
tween the  aforesaid  studs,  /^.  By  this  arrangement  induc- 
tion currents  in  the  armature,  b,  are  prevented  in  the 
length  direction  parallel  to  the  axis ;  wnereby  is  also  at- 
tained that  very  long  armatures  (that  is,  in  the  axial  direc- 
tion) may  be  used  in  combination  with  one  or  more  outer 
electro-magnets,  whereby  the  power  of  the  machine  may  be 
greatly  increased.  In  order  to  prevent  damage  to  the 
insulating  pieces  on  the  wire  coils,  b^,  and  in  the  armature,  b\ 
itself  by  too  great  heat  produced  therein  during  the  working 
of  the  machine  through  the  unpreventable  resistance  to 
conduction,  the  spokes  which  unite  the  ring,  pS  at  the 
gudgeon  end  with  its  boss  or  nave  are  chamfered  off  on  the 
edges,  and  may  also  have  little  wings,  g*,  as  shown  in  fig.  6, 
so  that  by  the  revolution  of  the  armature  a  cooling  air 
current  into  the  armature  may  be  produced  in  its  length 
direction.  The  outer  electro-magnet  of  the  machine  really 
consists  of  two  electro-magnets,  a^  and  a*,  which  bv  the  iron 
bed  plate  of  the  machine  are  united  to  a  single  horse-shoe 
shaped  electro-magnet.  To  prevent  hurtful  vibration  of 
these  two  pole-parts,  a}  and  a',  they  are  steadied  against 
each  other  at  the  top  by  an  unmagnetic  intermediate  piece 
or  plate,  screwed  thereto,  and  below  by  unmagnetic  columns,  /. 
In  order  to  obtain  the  most  powerful  magnetism  with  the 
least  conduction  resistance,  the  wire  coils  are  accumulated 
to  the  greatest  extent  near  the  pqle-pieces  of  tjie  electro- 
magnet. The  electric  current  to  the  inner  and  to  the  outer 
electro-magnet  may  either  be  taken  from  the  main  current 
of  the  machine  itself,  or  from  a  less  number  of  separate  wire 
sections  on  the  armature  of  the  machine,  or  lastly,  from 
another  smaller  electro-magnetic  machine.  The  contact 
cylinder,  c,  or  conmiutator,  consists  of  angle-shaped  copper 


Fioe.  4,  5,  A2n>  6. 


**,  and  rotating  .between  the  poles  of  the  electro-magnet,  a 
contact  cylinder,  c,  at  one  end,  and  brashes  for  collecting 
the  electric  current  developed.  The  powerful  action  of  the 
machine  is  mainly  attained  by  the  application  of  a  central 
electro-magnet,  d,  inside  the  annular  armature,  b\  U" ;  this 
electro-magnet  is,  so  to  say,  formed  as  two  bar  magnets 
placed  crosswise,  and  having  the  north  poles  as  well  as  the 
south  poles  respectively  united  by  pole-piece  ;  this  interior 


bars,  which  by  a  disc  or  ring,y,  are  fastened  to  the  ring,  f, 
which  is  fast  on  the  spindle,  A,  but  of  course  with  insulating 

Eieces  between  the  said  bars  and  the  ring,  (j^y  and  its  centre 
OSS,  and  the  disc,/.  The  collecting  brushes  are  not  shown 
on  the  drawings,  as  they  are  of  the  usual  form.  They  are 
arranged  on  tne  spindle-bearing  bracket,  ky  so  that  they  by 
being  turned  rouna  the  centre  Ime  of  the  spindle,  A,  may  be 
set  according  to  the  neutral  axis  of  the  machine." 
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The  special  features  claimed,  we  believe,  for  the  Jfirgensen 
machine  are :  the  application  in  dynamo-electric  mi^nes 
of  an  electro-magnet  within  the  revolving  armature,  with  or 
.  without  the  use  of  external  electro-magnets ;  the  use  of 
annular  armatures  made  up  of  a  series  of  sections  of  narrow 
rings  insulated  from  eacn  other;  the  special  mode  of 
ventilating  and  cooling  the  machinebj  means  of  the  fan  or 
wings  attached  to  the  ring  at  the  end  of  the  armature ;  and 
the  special  form  of  oufcer  electro-magnet.  At  the  time  of 
the  Paris  Exhibition  we  were  unable  to  obtain  any  data 
whatever  respecting  the  performance  of  this  machine,  al- 
though it  was  claimed  that  for  its  size  it  was  the  most 
powerful  dvnamo-electric  machine  made.  However,  soon 
after  the  exhibition,  some  remarks  of  a  critical  nature  con- 
cerning Professor  Jiirgensen's  invention  were  published  in 
the  columns  of  La  Lumere  Eledriqm^  from  the  pen  of  M. 
Querent,  which  read  as  follows  : — 

''What  constitute  the  really  original  part  of  the  Jurgen- 
scn  machine  are — 1st,  the  electro-magnet  in  the  interior  of 
the  armature ;  2nd,  the  particular  mode  of  winding  the 
wires  of  the  indactors,  and  the  strongventilation  which  the 
rotation  of  the  armature  provokes.  This  last  point,  as  well 
ais  the  empty  spaces  left  jbetween  the  wires  or  the  electro- 
magnets is  advantageous  because  it  lessens  the  heating  of 
the  machine.  The  concentration  of  magnetism  in  conse- 
quence of  the  coil  on  the  polar  appenda^,  is  also  not  with- 
out advantages,  but  the  rounded  form  given  to  the  inductors 
does  not  seem  to  us  very  logical  so  iar  as  construction  is 
concerned.  From  this  point  of  view  also,  we  shall  criticise 
the  manner  in  which  the  interior  inductors  are  supported, 
being  maintained  only  by  one  extremity  of  their  axis.  In 
this  position  the  weight  of  the  electro-magnets  must  tend  to 
bend  the  support  and  to  put  the  machine  out  of  order. 
Besides,  these  interior  electro-magnets  had  already  been 
employed  by  M.  Siemens,  but  with  an  armature  coiled  with 
wire  on  the  outside  only,  and  M.  JUrgensen  maintains  that 
the  presence  of  the  wire  in  the  interior  of  the  ring  consider- 
ably increases  the  inductive  action  in  proportion  to  the 
action  of  the  interior  magnets  ;  we  do  not,  however,  think 
that  this  is  the  case.  It  seems  to  us  that  the  induction  is 
produced  principally  by  the  pole  developed  in  the  revolving 
ring  of  iron  by  the  induptors,  and  it  matters  little  whether 
this  pole  is  caused  by  the  outer  electro-magnets  alone,  or  by 
inductors  placed  about  the  interior  and  exterior.  This 
theory  is  confirmed  by  the  fact  that  Fein's  machine  (see  La 
Lumiere  Eledrique,  July  18th,  1881),  which  also  possesses 
interior  induction,  has  not  given  better  results  than  the 
Gramme  machine.  As  to  the  Jurgensen  machine,  as  iur  as 
we  know,  no  experiments  have  been  made  with  it  at  the 
Exhibition  by  which  we  might  judge  of  its  pratical  value. 
The  analogy  which  exists  between  it  and  the  Fein  machine, 
a*?  regards  the  manner  in  which  the  ring  is  influenced  by 
the  inductors  leads  us  to  think  that  it  wUl  give  results  little 
different  to  those  obtained  from  the  latter." 

M.  Onerout  had  evidently  ignored  the  fact  that  although 
interior  induction  is  employed  in  Fein's  machine,  the  inside 
pole-piece  is  merely  a  prolongation  of  the  exterior,  so  that 
the  intensity  of  magnetism  in  the  core  of  the  armature 
would  probably  be  somewhat  weaker  than  if  the  exterior 
only  had  been  used,  by  reason  of  the  given  magnetism  in 
the  inductors  being  spread  over  a  much  larger  mass  of  iron. 
The  Jiirgensen  machine  therefore  differs  from  the  foregoing, 
inasmuch  as  the  magnetism  in  each  pole-piece  is  independent 
of  the  other,  or  in  other  words,  the  inside  and  outside  poles 
are  magnetised  individually  and  are  not  connected  together 
as  in  Fein's  dynamo-electric  machine. 

We  are  now  in  a  position  to  place  before  our  readers  such 
information  as  will  enable  them  to  form  their  own  judgment 
as  to  the  efiSciency  of  the  Jurgensen  machine.  The  first 
report  on  its  performance  is  that  of  Mr.  Lund,  of  Copen- 
hagen, a  copy  of  which  we  give  below.  He  also  alludes  to 
the  lamp  employed  in  connection  with  the  machine  we  are 
speaking  of,  and  which  we  also  describe  and  illustrate  in  the 
present  article. 

[Copy.] 

The  dynamo- electric  machine  oonfitructed  by  Professors  Jiirgensen 
and  Lorenz  is  remarkable  for  simplicity  in  oonstmction,  and  is  there- 
fore Yory  easy  to  manofaoture. 

It  has  the  advantage  of  requiring  lest  driving  power  relative  to  the 
strength  of  the  current  obtained,  and  can  therefore  be  produced  at 
a  losfl  cost,  and  does  not  become  heated. 

The  coils  on  the  rotating  armature  are  influenced  both  from  the 


inside  and  tbe  outside,  that  is,  through  their  whole  lengthj 
thereby  there  is  the  advantage  that  the  machine  may  be  con 
proportionately  smaUer  than  other  machines,  and  demands  Jiis  driv- 
ing power.  The  inner  magnet  counteracts  the  inblinatioa  of  the 
outer  one  to  form  inductive  currents  in  the  armature,  as  it  will  itself 
form  such  currents  in  an  opposite  direction,  thus  again  saving  driv- 
ing  power  and  arresting  the  production  of  heat  by  these  currents. 
Besides  which  the  armature  is  in  heat-conducting  connection  with 
the  bulk  of  the  machine,  for  which  reason  the  heat  arisinj^  in  the 
bobbins  cannot  ever  become  very  ^reat,  as  it  is  oontinualfy  betug 
absorbed.  Further,  the  ooUs  on  the  ring  are  kept  oool  by  a  current  <rf 
air  entering  at  the  armature  during  Che  rotation  of  the  machine. 

The  shape  of  the  outer  magnets  and  the  wa;^  of  coiling  assist  to 
produce  a  strong  mag^tisation  as  compared  with  the  small  amount 
of  coil. 

The  construction  of  the  machine  greativ  facilitates  any  repairs 
that  may  be  necessary  at  any  time,  as  both  the  inner  magnet  and  the 
rotating  armature  can  be  taicen  out,  each  separately,  without  remov- 
ingthe  magnets. 

The  differential  lamp  constructed  by  Professor  Jaroensen  is  dii- 
tinsfuished  for  simplicity  of  construction  and  quiet  and  steadv  light. 
This  is  obtained  by  the  wav  the  carbons  are  kept  in  the  same  distance 
one  from  tiie  other,  which  is  effected  by  making  the  magnetic  power 
of  the  two  solenoids  in  connection  with  the  carbon-holders  always 
balance  one  with  the  other,  and  no  use  is  made  of  any  mechanism  or 
clockwork  whatsoever. 

Ab  far  as  I  am  aware,  the  machines  and  lamps  constructed  by 
Professor  Jiirgensen  can  be  made  cheaper  than  any  other,  both  by 
reason  of  their  simplicity  of  construction  and  easiness  of  fabrication. 

(Signed)  L.  Lttnd, 

Manager  of  Works  at  the  Mechanical  Establishment 
of  Prof.  E.  JCUigers,  Copenhagen. 

Then  follow  two  reports  by  Professors  Ayrton  and  Perry, 
which  will  be  found  specially  interesting. 

PRELIMINABY  REPORT  ON  THE  jifRGENSEN  DYNAMO- 
ELECTRIC  MACHINE  AT  MESSRS.  JOHNSON  AND 
PHILLIPS*  WORKS,  CHARLTON. 

By  Professors  W.  E.  Atbton  and  John  Pebby,  M.E. 

LovDON,  Ut  Auguii,  1882. 

This  machine  is  what  is  known  as  a  '*  series  dynamo,*'  that  is,  the 
field  magnets  are  in  series  with  the  revolving  annature.^ 

The  two  specialities  of  tiie  machine  are — 1st,  an  internal  fixed 
electro-magnet,  which  together  with  the  external  fixed  electro- 
magnet produces  the  magnetic  field  in  which  the  armature  revolves. 
2nd,  the  special  shape  g^ven  to  the  external  magnets  causing  them  to 
follow  the  lines  of  magnetic  force,  and  merefore  theoretically 
enabling  them  to  produce  a  stronger  ma^^tic  field  for  the  same 
strength  of  current  and  number  of  convolutions  of  wire- 
Both  these  specialities  in  the  machine  are  advantageous  in  enaUiog 
a  strong  magnetic  field  to  be  created,  and  therefore  a  high  electro- 
motive wroe. 

We  made  certain  tests  of  the  current  and  electromotive  force  pro- 
duced by  the  machine  running  at  different  speeds,  Ist,  -when  two  aro 
lamps  were  in  circuit ;  2nd,  when  one  arc  lamp  was  in  circuit ;  and 
last^,  when  various  resistances  were  introduced,  and  the  following 
are  the  results  we  obtained : — 
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3-3 
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1-2 
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Remarks. 


2  arc  lamps  burning  in  drcoit 

_  »9  »»  »» 

One 


If  the  last  set  of  observations  be  reduced  all  to  the  same  speed,  620 
revolutions  per  minute,  the  total  electromotive  force  becomes  :— 

106  volts. 

106  „ 

102  „ 

107  „ 

103  „ 

From  this  it  is  seen  that  for  currents  in  the  field  magnets  varying 
from  12  to  26  amperes,  the  total  electromotive  force  is  neariy  coxistant, 
which  shows  that  for  the  smaUer  current  the  field  magnets  are  ^MMj 
satiated.  Hence  less  wire  might  advantageously  be  used  on  these 
magnets,  producing  a  resistance  less  than  11  S.  U,,  which,  we  ^ 
informed,  was  the  resistance  of  the  internal  and  external  field  magnets 
together ;  that  of  the  revolving  armature  being,  we  were  mfonnea, 

The  greatest  power  eleotiically  developed  by  the  dynamo  dnnag 
the  preceding  experiments  was  8*6  horse-power,  and  the  f?™*^ 
horse-power  usefully  electrically  developed,  that  is  developed  in  tne 
external  circuit,  was  2*4. 
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We  were  not  able  to  judge  of  the  effioienojr  of  the  maohine,  that  is 
the  proportion  of  the  hor8e-i>ower  electrically  developed  bj  the 
jjiiAiDO  to  that  ffiven  to  it  by  the  steam-engine,  because  there  was 
210  trtnsmiBsion  c^nuunometer  available,  or  arrangements  for  taking 
jQJicator  diagrams  of  the  engine. 

It  is  most  miportant,  in  order  to  judge  of  the  commercial  value  of 
^  Juxvensen  dynamo,  that  dynamometer  tests  of  the  transmitted 
power  shoiiid  be  made  simultaneously  with  those  of  the  electric  power 
giyen  out  by  the  dynamo,  or  if  time  does  not  allow  of  a  transmission 
dniamometer  being  obtidned  and  fixed  in  position,  that  the  cylinder 
d  the  engioe  should  be  bored  for  the  insertion  of  an  indicator,  so 
that  indicator  diagrams  may  be  taken  simultaneously  with  the  electric 
tests. 

REPOBT  ON  THE  JURGENSEN  DYNAMO  MACHINE  AND 
LAMP. 

68,  Sloane  Stbbst,  S.W. 

September  ith,  1882. 

Wb  have  made  a  large  number  of  experiments  with  this  machine  at 
diiferent  speeds,  and  sending  currents  through  various  resistances. 
In  each  case  there  were  measured — 

1.  The  horse-power  actuallv  given  to  the  dynamo. 

2.  The  speed  of  rotations  of  trie  dynamo. 

3.  The  current  in  amperes  generated. 

4.  The  electromotive  f  oroe  in  volts  set  up  between  the  terminals  of 
the  maohine. 

We  find  that  for  currents  of  over  15  amperes  at  the  lower  speeds  of 
500  to  600  revolutions  per  minute,  and  for  currents  of  over  12  amp<^s 
at  the  higher  speeds  of  750  to  950  revolutions,  the  efficiency  of  the 
macldne  was  half,  or  more ;  that  is  to  say,  for  every  horse-power 
given  by  the  engine  to  the  dynamo  at  least  one-half  a  horse-power  was 
electrically  given  out  by  it,  part  of  this  being  given  out  in  the  external 
ciicoit,  and  part  appearing  as  heat  in  the  armature  and  field  magnets 
of  the  machine  itsdi. 

At  a  speed  of  790  revolutions  i>er  minute,  when  the  external  resist- 
ance was  equal  to  3*9  ohms,  the  efficiencv  of  the  machine  reached  0*93 
and  the  useful  efficiency  to  0*54,  that  is  to  say,  of  the  horse-power 
given  by  the  engine  to  the  dynamo  93  per  cent,  was  given  out  elec- 
tricallv  by  the  dvnamo,  54  per  cent,  appearing  in  the  external  circuit. 
In  this  case  the  actual  horse-power  given  to  the  dvnamo  was  4*9, 
of  which  4*6  was  reproduced  electrically  by  the  macnine,  2*6  of  this 
appearing  in  the  external  circuit. 

At  a  speed  of  930,  with  8*7  ohms  in  the  external  circuit,  the  total 
efficiency  of  the  machine  was  0*77,  and  the  useful  or  commercial 
efficiency  to  0*58,  or  nearly  six-tenths  of  the  total  power  given  to  the 
djnamo  waas  reproduced  electrically  in  a  useful  manner  in  the  external 
cueoit. 

In  this  latter  case,  a  current  of  14  amperes  was  sent  through  the 
external  resistance  cdS'9  ohms.  Now,  when  two  of  Mr.  Jiirgensen's 
lamps  were  in  circuit  we  found  the  external  resistance  to  be  about  7 
ohmis  and  a  current  of  about  14  amperes  to  give  the  best  results  after 
the  lamps  had  been  adjusted  by  the  gentlemen  who  represented  the 
inventor. 

Hence  under  the  ordinary  conditions  of  burning  the  J^gensen 
machine  may  be  expected  to  have  a  totid  efficiency  of  about  0*8,  and 
a  useful  or  commercial  efficiency  of  about  0*6  may  be  expected  in  the 
external  circuit. 
A  sample  of  some  of  the  results  obtained  follows : — 


The  more  important  of  the  results  of  the  measurements  are  con- 
tained in  the  following  table. 


Bates  of  power  appearing 
usefully  in  external  circuit  to 
power  given  to  dynamo 

Rates  of  power  given  out 
by  dynamo  to  power  given  to 
dynamo 

Horse -power  appearing  in 
the  external  circuit    

Horse-power  given  out  by 
dynamo 

Horse-power  given  to  dy- 
namo by  engine 

Total  electromotive  force 
produoed  by  dynamo  in  volts.. 

Electromotive  force  pro- 
duoed in  the  external  circuit, 
in  volts 

Cnrrent  in  amperes 

Resistance  in  the  external 
drcoit  in  ohms   

Speed  of  dynamo,  number 
of  rotations  per  minute 


0*44 

0*64 

0*85 

0*93 

2*4 

2*6 

4*5 

4-6 

6*3 

4*9 

141*6 

150 

73*8 
23*8 

88*2 
22*4 

3-6 

3*9 

744 

790 

0-58 

0*84 

2*6 

3*7 

4*5 

160 

109*8 
17*0 

0*2 

848 


0-58 

0*77 

2-4 

31 

41 

165 

124 
14*3 

8*7 

930 


In  order  to  determine  the  efficiency  of  the  lamp,  that  is,  the 
number  c^  standard  candles  illuminating  power  per  horse-power 
electrically  given  to  the  lamp,  the  current  passing  through  it  was 
meaanred  in  amperes,  the  electromotive  force  between  the  terminals 
in  volts,  and  simultaneously  the  illuminating  power. 

The  beam  of  light  coming  at  different  angles  in  succession  from 
the  lamp  was  received  in  the  photometer,  and  several  measurements 
were  made  at  each  angle.  Negative  angles  mean  that  the  lamp  was 
below  the  photometer,  and  therefore  sending  rays  up,  while  the 
poaitive  sign  before  the  angle  indicates  that  the  lamp  was  above  the 
photometer  and  thereforo  sending  the  rays  down. 

The  light  was  examined  through  red  glass  as  weU  as  through 
^reen  glass,  in  order  to  oompare  its  intensity  with  the  red  light  of 
a  standard  candle  and  with  the  green  light 


16  6  to  17  9  44*3 
15*8^16  8  48-6 
161  to  17*2  47-« 
14*7  to  16 1|47-6 

17*5  to  18J  48-6 
14-   to  147  41- 
147  to  161 46-8 


to  48  6 
to  497 
to  54  4 
to  511 
45 

to  611 
to  "" 
to 


III 


1*04  to  1-14 
1*03  to  1*12 
1-06  to  117 
-96  to  1*05 

1*035 
1-15  to  1-94 
-        -808 


42*5|  -797  «o   -m 
51*5    97  to  103 


-82«» 
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r  7» 

Si' 

40» 


Intensity  of  U«ht  In 
B  andanl  ouialn. 


lUd. 


905to2SS 

179 

488  to  558 

322  to  348 

690 
1127 

503 
841  to  91 


Standard  candirs  per 
horM-pdwtr. 


436  to  491    197 

921  to  365    174 
5S6  to  579  426  to  600 
724  to  788  316  to  332 

1863      602 
2242  to  2415^   951 
U79      622 
2471  to  2518  671  to  916 


Orvett. 


414  to  462 
995  to  326 
496  io  677 
738  to  783 

1796 

1937 

1480 

2434 


The  lamp  burnt  steadily,  and  with  proper  resistances  given  to  the 
three  solenoids  the  feed  of  the  carbons  could  be  made  extremely 
regpular,  and  the  light  tiieroforo  very  constant. 

(Signed)  W.  E.  AYRTON. 

JOHN  PERRY. 


We  made  a  few  observations  last  week  in  an  article  con- 
cerning the  faulty  designing  of  djrnamo-electric  machines 
which  often  occurs,  and  a  case  in  point  crops  up  in  the  first 
report  of  Messrs.  Ayrton  and  Perry.  The  electro-magnets 
in  the  Jtirgensen  machine  might,  it  will  be  seen,  have  been 
as  powerful  with  considerably  less  wire  coiled  upon  them 


Fio.  1. 

and  it  was  this  particular  example  that  we  hinted  at  to  the 
effect  that  it  would  probably  be  shortly  brought  before  the 
notice  of  our  readers. 

It  follows,  then,  that  the  machine  can  be  made  equaUy 
effective  at  a  smaller  cost  than  as  now  constructed.  Professor 
Jiirgensen's  lamp  of  the  arc  type  and  of  fixed  focus  is 
illustrated  in  the  drawings  herein  annexed,  both  in  detail  and 

in  full.  ,         ,       .        * 

Fig.  1  is  a  side  elevation,  figs.  2  and  8,  elevations  of 

detail^  and  fig.  4  a  diagrammatic  view  of  the  arrangement. 
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The  two  carbon-holders,  k',  k,  ore  respectively  supported 
by  two  grooved  circular  discs  or  pulleys,  h  and  H,  fixed  on  a 
common  axis  carried  by  the  frame  work.  When  either 
carbon  is  raised,  the  axis,  x,  and  discs  are  turned,  whereby  the 
other  carbon-holder  is  lowered,  and  vice  versa. 

The  carbon-holders  are  guided  by  suitable  bushes  in  the 
plate,  c',  forming  the  cover  of  the  case,  g,  and  by  the  solenoids, 
s'  and  s,  into  which  they  are  extended  by  means  of  rods  of 
soft  iron.  The  radii  of  the  above-mentioned  discs,  H  and  h, 
are  made  proportionate  to  the  lengths  of  carbon  that  are 
burnt  away  during  the  same  period  of  time,  from  the  upper 
and  lower  carbon  points  respectively,  so  that  the  arc  is  always 
maintained  in  the  same  place  in  the  lamp. 

The  two  solenoids,  s^  and  s,  are  connected  together  by  the 
binding  screws,  P  and  p^  a  contact  apparatus,  B,  and  the 
carbon-holders,  k^  and  K,  as  shown  in  fig.  4. 


the  solenoid,  s^,  surrounding  that  carbon  to  the  binding 
screw,  F~. 

As  soon  as  the  current  has  thus  branched  off  the  arma- 
ture, a,  is  attracted  by  the  before-mentioned  electro-magnet,  w, 
and  the  current  from  the  insulated  carriage,  v,  of  the  said 
armature  to  the  outer  coil,  s,  of  the  upper  carbon  solenoid,  s, 
is  broken. 

The  upper  carbon  solenoid,  s,  now  only  receives  a  branch 
of  the  current  which,  from  the  moment  the  current  enters 
the  lamp,  passes  from  the  binding  screw,  p-,  up  throngh  the 
outer  coil,  s,  of  the  upper  cai'bon  solenoid,  then  throngh 
another  finer  coil,  s\  within  the  first-named,  back  to  the 
binding  screw,  P*. 

The  magnetic  attraction  of  the  upper  carbon-holder,  k, 
effected  by  this  branching  of  the  current,  counteracts  the 
attraction   of  the  lower  carbon-holder,   k^,  by  the  lower 
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Before  the  lamp  is  connected  with  the  wires,  a  movable 
armature,  a,  in  the  contact  apparatus,  r  (figs.  8  and  4),  will 
always  be  held  in  contact  with  an  adjusting  screw,  b,  in  an 
insulated  carriage,  o,  by  a  spiral  spring  attached  to  the 
carriage,  y. 

Supposing  the  carbon  points  to  be  so  far  removed  from 
one  another  at  the  moment  when  the  electric  current  is 
admitted  to  the  apparatus,  that  no  luminous  arc  can  be 
foimed  between  them,  a  part  of  the  current  will  pass  from  a 
binding  screw,  p*,  through  the  insulated  carriage,  o,  the 
adjusting  screw,  b,  the  movable  armature,  a,  the  insulated 
carriage,  v,  the  outer  coils  of  the  wire,  s,  in  the  solenoid,  s, 
to  another  binding  screw,  p~. 

The  upper  carbon-holder,  k,  is  thereby  drawn  down- 
wards into  the  said  solenoid,  s,  and  the  lower  carbon-holder,  k^ 
is  raised  by  the  action  of  the  discs,  n,  h,  as  above  explained 
until  a  luminous  arc  is  formed  by  a  branch  of  the  current 
which  then  passes  through  the  first-mentioned  insulated 
carriage,  o,  the  solenoid  of  an  electro-magnet,  m,  to  the  upper 
carbon,  and  thence  through  the  arc,  the  lower  carbon  and 


Fio.  5. 
Genesal  View  of  Lahp. 


carbon  solenoid,  s^  and  the  current  in  the  upper  cariwn 
solenoid,  s,  becomes  proportionally  stronger,  conseqnentir 
the  carbon  points  approach  one  another  till  the  normal 
condition  of  the  currents  in  the  solenoids  is  re-estaUished. 

When  the  luminous  arc  becomes  shortened  from  any  caase 
the  current  in  the  lower  carbon  solenoid,  sS  becomes 
stronger,  while  that  in  the  upper  carbon  solenoid,  s,  becomes 
weaker,  and  the  carbon  points  will  be  separated  further 
apart. 

In  order  to  regulate  or  reduce  the  movements  of  the 
carbon-holders  eo  that  no  objectionable  unsteadiness  of  the 
light  shall  occur,  one  of  the  carbon  points  is  connected  witli 
the  piston  rod  of  a  hydraulic  brake,  K.  To  enable  the 
lamp  to  be  used  with  currents  of  different  tension,  the  axis 
X,  of  the  discs  is  connected  by  a  toothed  pinion,/?,  ajfl 
wheel,  dy  with  an  enclosed  spring,  f.  By  regolating  tte 
tension  of  this  spring  as  required,  the  said  axis,  x,  can  be 
balanced  to  suit  any  particular  case. 

The  lamp  may  be  arranged  so  as  to  hang  down,  but  m 


S«PT.  28,  1882.] 


TRB  TBLBOBIFBIO  JOUBKiL  AUD 

ELECTRICAL    REVIEW. 


239 


ibAt  case  the  mechanism  most  be  so  adapted  that  the  carbon 

points  are  placed  below. 

The  claim  in  this  lamp  is  for  the  nse  of  two  solenoids,  s  and 
8*,  each  working  direct  on  their  respective  carbon-holders,  k 
andK^ 

The  English  patents  for  the  machine  and  lamp  are  dated  as 
follows:— -No.  2416,  1881,  dated  Jnne  1st,  and  granted  to 
Frederick  Wolff,  and  No.  8385,  dated  July  17th,  1882, 
granted  to  L.  A.  Qroth. 

In  onr  concluding  remarks  we  may  add,  that  the  machine 
we  have  described,  constructed  to  produce  21  lights  of  2,000 
xxandle-power  each,  is  comparatively  small,  its  base  bein^  28^ 
inches  m  length,  and  21^  mches  in  width,  across  its  middle, 
(the  widest  part).  The  armature  is  about  10^  inches  in 
diameter,  and  the  length  from  end  to  end  of  the  supporting 
rings,  9  inches. 

The  peculiar  fixing  of  the  armature  and  the  internal 
electro-magnet  may  be  thought  a  weak  point,  but  we  under- 
stand that  a  well-known  mechanical  engineer  whose  name 
we  are  not  at  liberty  to  give,  considers  it  perfectly  safe,  and 
his  opinion  in  such  matters  is  certainly  a  sufficient  guarantee. 
The  cost  of  this  machine  in  Copenhagen  is  about  £83,  so  it 
appears  that  a  considerable  demand  for  such  a  powerful 
dynamo-electric  machine  will  probably  result,  as  its  selling 
price  should  be  much  less  than  others  in  the  market.  A 
large  machine  for  the  Danish  Government,  producing  a  light 
of  25,000  candle-power,  cost  in  Copenhagen  only  £55  to- 
manufacture. 

We  consider  this  machine  an  excellent  one,  and  its 
eJBciency  stands  very  high  indeed.  The  lamps  do  not  strike 
us  80  favourably,  being  somewhat  clumsy,  but  their  regu- 
lating action  is  very  good,  and  with  a  better  mechanical 
design  there  would  be  little  fault  to  be  found.  Indeed,  we 
have  learnt  since  our  inspection  of  Prof.  Jiirgensen's  inven- 
tions, that  these  lamps  are  not  intended  to  exemplify  the 
'best  form  that  can  be  obtained,  and  that  others  of  a  superior 
character  are  being  manufactured  abroad.  In  regard  to  the 
patents,  we  are  informed  that  the  opinions  of  competent 
judges,  is  to  the  effect  that  the  Jiirgensen  system  does  not 
infringe  others. 

The  following  is  a  list  of  some  of  the  places  where  the 
Jiirgensen  system  of  electric  lighting  has  been  adopted  and 
fitted  up. 

By  the  royal  Danish  Government  for  the  use  of  the  royal 
engineers  and  the  royal  artillery  corps  ;  the  spirit  works  at 
E<Mkilde  ;  the  brewery  "  Albani  Odense  ;"  the  brewery  "  Gl. 
Carlsberg,"  Copenhagen  ;  the  brewery  "Nv.  Carlsberg," 
-CopenhMcn  ;  sugar  works,  Nakskow,  Copenhagen  ;  "Det- 
forende  Damj^bselskal  *'  Steam  Ship  Company,  Copenha- 
gen ;  the  Danish  spirit  works,  Copenhagen. 

Besides  the  above,  concessions  nave  been  granted  to  Mr. 
Groth,  the  representative  of  the  system  in  England,  to  fit  up 
the  sjTstem  at  the  Royal  Palace  at  Stockholm  ;  most  of  the 
principal  streets  in  Stockholm;  the  town  of  Midmo,  Sweden  ; 
the  town  of  Wexio,  Sweden ;  the  town  of  Christianstad, 
ilweden  ;  the  GafS  Bauer  in  Berlin ;  Fridrich  Strasse  in 
Berlin,  &c.,  &c. 
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ON  THE  ELECTRIC  FURNACE. 


By  C.  W.  SiBioENS,  D.C.L.,  F.R.S.,  and  A.  K.  Httmtinoton, 
Profeflsor  of  Metaliurgy,  King's  College,  London. 
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Thx  electric  fomaoe  has  previouslj  been  described  in  the  Journal  of 
the  Society  of  Telegraph  Enaineers^  June,  1880.  It  has  since  been 
iound  adyisable  to  surrouna  the  furnace  with  a  coil.  By  this  means 
the  direction  of  the  arc  can  be  regulated  at  wiU,  and  the  tendency 
-which  it  has  to  fly  to  the  sides  of  the  crucible  be  checked. 

The  furnace  consists  of  a  crucible  of  any  convenient  size,  in  the 
Tx>ttom  of  which  is  pierced  a  hole  to  receive  the  i>ositive  electrode, 
the  n^fative  electrode,  which  passes  through  a  hole  in  the  lid  of  the 
tsrocible,  being  suspended  from  one  end  of  a  beam,  the  other  end  of 
which  is  attached  to  a  hoUow  cylinder  of  soft  iron,  free  to  move 
vertically  within  a  solenoid  coil  of  wire.  The  force  with  which  the 
cylinder  is  drawn  into  the  coil  can  be  counterpoised  by  a  sUdiuff 
weight  on  the  beam.  One  end  of  the  solenoid  coil  is  connected  wiu 
the  positive,  and  the  other  with  the  negative  pole.    The  coil  having 


a  high  resistance,  its  attractive  force  on  the  cylinder  is  proportional 
to  the  electromotive  force  between  the  electrodes,  <.«.,  to  the  resistance 
of  the  arc.  The  length  of  the  arc  is,  therefore,  regulated  automaticaUy. 
This  is  a  point  of  great  importance,  as,  were  it  not  so,  the  resistance 
of  the  arc  would  rapidly  diminish  as  the  temperature  of  the  atmosphere 
within  the  crucible  increased,  and  the  result  would  be  that  heat  would 
be  developed  in  the  dynamo  machine.  The  extinction  of  the  arc  by 
sudden  change  in  its  resistance  or  by  the  sinking  of  the  material  in  the 
crucible  is  thus  also  avoided.  The  crucible  is  surrounded  with  some 
infusible  substance,  which  is  also  a  bad  conductor  of  heat.  Gas  retort 
carbon  or  sand  answers  well  for  the  purpose.  The  electrodes  may  be 
of  such  carbon  as  is  used  in  electric  lighting  or  of  any  otiier  convenient 
conducting  substance.  They  may,  if  desired,  be  cooled  by  circulating 
water  through  or  round  them,  or  by  exposing  them  as  far  as  i>ossible 
to  the  air.  For  example,  in  one  experiment  a  1-in.  nickel  positive 
pole  was  employed,  the  lower  end  bemg  insertea  into  a  solid  rod  of 
copper  about  1  in.  square  by  6  in.  long.  With  this  pole,  no  other 
means  of  keeping  it  cool  being  adopted,  1  lb.  of  grain  nickel  was  fused 
in  a  clay  crucible  and  poured  in  eight  minutes,  starting  with  all  cold. 
The  electrode  was  but  little  attacked,  and  no  leakage  occurred. 


^  There  are  two  great  advantages  possessed  by  the  electric  furnace, 
viz.,  that  the  temperature  attainable  is  practically  only  limited  by 
the  refractoriness  of  the  materials  of  which  the  furnace  is  constructed, 
and  that  the  heat  is  developed  immediately  in  the  material  to  be 
fused,  instead  of  first  having  to  pass  through  the  containing  vessel. 
The  temperature  to  be  obtained  by  the  use  of  fuel  is  limited  by  dis- 
sociation. Deville  has  shown  that  carbonic  acid  undergoes  dissocia- 
tion at  the  ordinary  atmospheric  pressure  at  about  2,600  deg.  Cent.— > 
4,700  deg.  Fah. 

In  the  experiments  made  by  the  authors,  five  D  2  machines  driven 
by  a  Marshall's  12  horse-power  engine  were  employed,  one  being 
used  as  an  exciter.  The  current  ran^^  between  250  and  300 
amp^s.  The  most  refractory  clay  crucibles  supplied  by  the  Patent 
Plumbago  Crucible  Company  were  invariably  cut  through  in  a  few 
minutes,  and,  except  for  experiments  of  short  duration,  were  useless. 
Plumbago  crucibles  stood  exceedingly  well.  Obviously,  however, 
they  could  not  be  employed  for  all  purposes,  owing  to  their  tendency 
to  cause  carbmisation  of  the  metal  experimented  with.  In  some  ex- 
periments  the  fusion  of  metal  was  effected  in  a  bed  of  lime,  sand,  or 
electric  light  carbon  dust.  The  latter  is  a  very  bad  conductor,  and, 
as  in  the  case  of  lime  and  sand,  allows  the  arc  when  once  formed  to 
maintain  a  passage  through  it  to  the  metal  beneath. 

-  Wrought  Iron.— Six  i>ounds  of  wrought  iron  were  kept  under  the 
action  of  the  arc  for  twenty  minutes,  and  the  metal  then  poured  into 
a  mould.  It  was  found  to  be  crystalline,  and  could  not  be  forged. 
This  is  the  result  which  has  always  been  obtained  when  iron,  nickel, 
or  cobalt  have  been  fused.  Although  the  remedy,  viz.,  the  addition 
of  a  little  manganese  just  before  pouring,  is  well  known,  the  cause 
remains  still  unexplained. 

Steel. — As  much  as  20  lb.  of  steel  files  have  been  melted  in  one 
charge,  the  time  required  being  about  one  hour,  starting  with  the 
furnace  hot.  With  such  large  quantities  the  metal  has  invariably 
been  full  of  blowholes. 

IFhite  irortf  fused  in  a  clay  crucible  for  thirty  minutes,  when 
fractured  did  not  appear  to  have  undergone  any  change.  White 
iron  and  coke  were  introduced  into  the  furnace ;  uie  resultant  metal 
was  slightly  gpreyer  than  the  original.  When,  however,  retort 
carbon  was  su&tituted  for  the  coke  a  good  grey  iron,  soft  and  easily 
workable,  was  readily  obtained  in  fifteen  minutes,  starting  with  the 
crucible  hot*.  On  another  occasion,  starting  all  cold,  at  Uie  end  of 
thirty  minutes  the  metal,  although  it  had  been  weU  fused,  had  not 
been  rendered  greyer.  The  difference  between  these  two  results  was 
possibly  due  to  the  temperature  being  somewhat  higher  in  the  one 
case  than  in  the  other.  This  is  a  point  of  considerable  practical 
interest.  Four  pounds  of  white  iron,  fused  with  carbon  dust  for 
three-quarters  of  an  hour,  yielded  a  very  grey  crystalline  iron.    In 
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another  experiment,  in  wHicli  8  oz.  of  grey  iron,  produoed  in  the 
electric  fomaoe  from  white  iron,  were  remelted  in  carbon  dnst  for 
ten  minutes  a  very  grey  metal  was  obtained,  from  which  on  slow 
oooling*  a  largfe  quantity  of  g^phite  separated. 

Coat  iron,  fused  and  kept  under  the  action  of  the  arc  for  forty-five 
minutes  in  carbon  dust,  was  not  materially  changed  as  to  greyness, 
and  the  general  character  of  the  metal  as  to  tne  way  in  which  it 
worked  under  the  tool  was  not  materially  altered.  T^e  obtect  of  the 
experiment  was  to  ascertain  the  maximum  amount  of  carbon  iron  is 
capable  of  taking  up  under  circumstances  presumably  the  most 
favourable.  The  result  is  hardly  that  which  would  have  been  antici- 
pated. Some  of  the  same  cast  iron  was  fused  for  fifteen  minutes 
under  lime,  which  nearly  covered  it.  The  character  of  the  fracture 
of  the  metal  was  but  nttle  altered  by  this  treatment,  when  slight 
differences,  due  to  the  rate  of  cooling,  are  taken  into  account.  A 
strong  smell  of  phosphoretted  hydrogen  or  of  a  phosphide  was  per- 
ceived— probably  the  latter.  This  was  only  observed  in  the  experi- 
ment in  which  hme  was  used.  The  lime  employed  still  retains  a  very 
offensive  odour. 

When  tpiegeUiam  was  fused  in  a  plumbago  or  a  day  crucible 
graphite  separated  as  the  metal  cooled. 

Siliceous  pig  irony  containing  about  10  per  cent,  silicon,  was  fused 
by  itself;  it  showed  but  liHle  change,  except  that  some  graphite 
was  separated.  A  similar  result  was  obtained  when  6  lb.  oi  the 
silioeous  pig  were  fused  for  one  hour  in  carbon  dust.  On  fracturing 
the  ingot  obtained,  a  large  quantity  of  scales  of  g^phite  was  found 
in  a  hollow  which  traversiBd  nearly  the  whole  length  of  the  ingot  at 
its  centre.  The  fracture  of  the  metal  was  still  that  so  charactoristio 
of  highly  siliceous  iron,  and  was  practically  the  same  as  that  of  the 
original  pig  iron. 

A  series  of  experiments  was  made  to  determine  the  maTimnm 
amount  of  carbon  pig  iron  is  capable  of  taking  up  in  the  presence  of 
a  given  quantity  of  silicon.  Grey  cast  iron  and  pig  iron  containing 
10  per  cent,  of  silicon  were  fused  together  in  carbon  dust,  the  ratio 
between  them  bein^  varied  so  as  to  yield  metal  with  from  i  per  cent. 
to  9  per  cent,  of  silicon. 

A  similar  series  was  made,  only  substituting  sulphur  for  silicon. 
No  odour  of  sulphurous  add  was  perceived ;  therefore,  presumably, 
no  sulphur  was  volatilised.  This  is  somewhat  remarkable,  consider- 
ing the  nature  of  the  experiment.  It  was  thought  that  investigatioiis 
of  this  kind  might  have  an  important  practical  as  well  as  more  purely 
sdentific^  interest — admitting,  for  the  sake  of  argument,  that  any 
such  distinction  really  exists—in  assisting  to  determine  the  conditions 
in  the  blast  furnace,  &c. 

Nickel.— A.  positive  pole  of  this  metal— cast  malleable  by  Wiggin 
and  Co.*s  process* — \  m.  in  diameter,  was  passed  through  a  hole  in 
the  bottom  of  a  day  crucible.  A  carbon  negative  pole  was  used, 
but  soon  after  the  commencement  of  the  experiment  a  deposit  of 
nickel  formed  on  the  end  of  it,  so  that  practically  it  was  a  niokd  pole. 
This  deposition  of  metal  on  the  negative  i>ole  was  also  observed  with 
some  other  metals — notably  with  tungsten.  Whilst  disclaiming  any 
special  knowledge  on  the  point.  Professor  Huntington  suggested 
whether  this  phenomenon — whidi  is  the  reverse  of  that  generally 
recognised  as  taking  place— might  not  depend  on  the  relative  vola- 
tility of  the  matter  composing  the  poles,  tn  the  furnace  arranged  as 
just  described,  1  lb.  of  g^rain  nickd  was  fused  and  jioured  in  eight 
minutes.  The  fused  metal  had  a  brilliant  granular  fracture.  It 
could  not  be  cut  properly  in  the  shaping  machine,  shearing  off  under 
the  tool.  One  pound  of  grain  nickd,  fuMd  in  carbon  dust  lot  twenty- 
five  minutes,  yielded  a  dark  g^y  carburised  metal,  which  worked 
well  under  the  tool.  On  another  occasion  an  eaual  quantity  of  nickd, 
similarly  treated,  ^ve  a  **  blowy"  metal,  which  could  not  be  worked. 
Some  carburised  mckel,  made  as  described  above,  was  fused  in  a  clay 
crucible  for  twdve  minutes,  and  allowed  to  cool  gradually  in  the  fur- 
nace ;  the  fracture  became  whiter,  and  the  gfrain  closer. 

Copper, — ^Three  quarters  of  a  pound  of  copper  were  fused  for  about 
half  an  hour  in  carbon  dust.  On  examining  the  result,  it  was  found 
that  all  but  about  |  oz.  had  been  vapourised.  Those  who  were  pre- 
sent during  the  experiments  suffered  no  ill  effects  from  the  atmosphere 
charged  with  copper  which  they  must  have  breathed. 

FUUinum, — ^Eij^t  pounds  of  platinum  were  rendered  perfectly 
liquid  in  about  a  quarter  of  an  nour. 

Tungtten. — Half  a  pound  of  tungsten  in  powder  was  subjected  to 
the  action  of  the  arc  in  a  clay  crudble.  Dense  fumes  were  evolved, 
a  cavity  about  1 J  inches  across  the  top  being  formed.  The  furnace 
was  allowed  to  cool  down  dowly.  mien  the  crudble  was  removed 
it  was  found  to  have  been  very  much  attacked  below  the  point  to 
which  the  arc  extended.  The  inference  is  that  the  crudble  had  been 
attacked  by  the  metal  at  the  temperature  of  the  experiment.  The 
metal  was  fused  only  to  an  inappreciable  depth  beneaUi  ih.Q  cavity 
formed  by  the  arc.  The  unfnsed  metal  underneath  was  covered  with 
very  beautiful  iridescent  crystals  of  tungsten,  which  under  the  micro- 
scope appeared  to  be  well-formed  prisms.  They  have  not  yet  been 
measured.  The  crystals  had  evidently  been  formed  by  the  dow 
cooling  of  the  vapour  distilled  down  mm.  the  surface. 

A  very  large  number  of  experiments  was  made  with  tungsten,  the 
results  of  wmch  showed  that  it  could  not  be  fused,  except  in  very 
small  quantities  at  a  time.  It  was  posdble  to  build  up  a  small  ingot 
by  fusmg  a  little  of  the  tungsten,  and  then  adding  little  by  little 
gradually.  Even  then  the  pieces  obtained  were  for  the  most  part 
spongy  and  unsatisfactory.  The  best  results  arrived  at  were  when 
tungsten  whidi  had  already  been  fused  was  employed  in  the  building- 
up  process.  Once  the  metal  had  hoea  fused  it  did  not  fume  much  m 
melting,  doubtless  owing  to  the  greatly  reduced  surface  exposed. 

Tungsten  fused  in  the  dectrio  furnace  is,  when  untarnished,  pure 
white,  and  brittle,  the  grain  being  very  dose.  Tungfsten  hitherto 
has  only  been  obtained,  as  a  gray  powder,  l^  reducing  the  oxide  with 
carbon  or  hydrogen,  or  in  minute  globules,  in  the  ordinary  small 
electric  are.    Tungsten  has  its  fusing  point  lowered  by  the  addition 


to  it  of  carbon.  Under  these  oomditions  a  aoHd  piece  of  aodcnfe^ 
size  can,  without  mudi  difficulty,  be  obtained.  From  1000  gnini  o{ 
powder  fused  in  carbon  dust  650  grains  were  recovered,  the  temuiider 
having  been  volatilised,  and  from  450  grains  of  the  fused  metal  410 
grains  were  obtained  on  refusion.  One  piece  of  tungsten  vhioh  baj^ 
been  treated  under  the  conditions  most  Ukdy  to  cause  it  to  be  bighW 
carburised  was  analysed.  It  contained  1*8  per  cent,  of  carbon.  Tl^ 
metal  was  very  white,  dose  in  grain,  and  brittle. 

From  the  foregoing  experiments  it  is  dear  that  the  amoont  of  aaj 
given  metal  which  can  be  successfuUv  fused  in  the  electric  fonmo^ 
and  the  time  required  in  effecting  the  fusion,  are  dependant  on  (^ 
the  relation  between  the  volatilising  point  and  the  fusing  point,  1. 1, 
the  extent  to  which  the  volatilising  point  is  higher  than  the  loiiar 
point ;  {b)  the  conductivity  of  the  metal  for  heat. 

It  thus  happens  that  i^tinum  can  be  more  readily  melted  tkan 
steel,  and  in  greater  quantitv  for  a  given  expenditure  of  energj. 
This  inference  is  believed  by  frofessor  Huntington  to  be  jostifiedW 
the  observations  and  experiments  so  far  made. 

It  still  remains  to  examine  diemically  the  specimens  referred  to  m 
this  paper. 

In  the  discussion  on  the  oommunioation  made  by  Pressor  Hnni* 
ington.  Dr.  Siemens  remarked  that  the  limit  of  the  tempentate 
pi^udble  by  means  of  the  electric  furnace  is  as  yet  xmknown,  for 
altliough  the  heat  would  probably  increase  the  resistance  of  the  tie, 
that  in  itself  would  only  cause  a  further  development  of  heat.  The 
results  obtained  with  copper,  although  apparently  pointing  to  a 
drawback  in  the  use  of  the  furnace  for  melting  purposes,  yet  might 
prove  of  importance  in  dealing  with  metals  in  the  vaporous  condition. 
He  could  not  agree  with  Professor  Huntington's  suggestion  ai  to 
the  cause  of  the  deposition  of  metal  on  the  negatiye  pde.  He 
thought  it  was  due  to  the  negative  pole  being  mudi  coder  than  the 
positive. 

I)r.  Gladstone  inquired  whether  the  deposit  was  crystalline  or  in 
fused  globules. 

Prof.  Huntington  replied  that  it  was  in  the  latter  condition. 

Mr.  Tenill  (Swansea)  remarked  that  the  loss  of  copper  bj 
volatilisation  in  smelting  was  much  greater  than  it  was  generaUj 
supposed.  During  an  acddental  escape  of  sulphuretted  hvdrogen 
in  the  works  he  had  observed  a  thick  deposit  of  sulphide  of  copper 
extending  over  a  large  area.  He  had  detected  copper  depoeited 
even  on  the  zinc  counter  of  the  refreshment  bar  at  the  railway 
station  some  distance  from  the  works.  The  discussion  was  oontinned 
by  Mr.  Maxwell  Lyte,  Prof.  Yeruon  Harcourt,  and  the  president, 
Yroi.  Liveing,  who  thought  that  such  experiments  as  had  been  made 
might  be  of  great  service  in  the  study  of  metals. 


ELECTRO-MOTORS. 


•  Beopaper  on  "Nickel  and  Cobalt"  by  H.  K.  Huntington,  In  July  number  of 
iXit  JimrnaX  of  the  8oci/eiy  of  Chemiaa  Industry,  '      *  ' 


We  illustrate  below  two  electro-motors,  one  of  which  (fig.  1) 
will  be  readily  recognised  as  that  of  the  well-known  Griecom 
apparatus.  The  subject  of  electrical  transmission  of  power 
we  hare  touched  upon  in  our  other  columns. 

It  is  well  known  that  a  dynamo  machine  is  reversible,  that 
is,  if  a  current  be  sent  through  its  coils,  the  armature  will 
revolve  at  a  greater  or  lesser  speed,  according  to  the  current 
strength.  This  feet  led  inventors  to  turn  their  attention  to 
some  simple  means  of  converting  the  current  from  galvanic 
batteries  into  power ;  and  many  attempts  were  made,  more  or 
less  successfully,  to  get  a  small  but  powerfol  engine  driven  eco- 
nomically by  battery  power.  This  matter  has  long  been  worked 
at  by  an  American  mveAtor,  Mr.  William  W.  Qriscom,  of 
Phikdelphia,  who  has  given  much  time  and  money  U)  the 
perfection  and  manufacture  of  an  electro-motor,  which  b 
styled,  for  reasons  enumerated  below,  the  "  double  induction 
motor."  The  construction  and  action  of  Mr.  Griscom's  motor 
is  thus  described : — 

**  The  machine  consists  simply  of  a  small  Siemens'  anna- 
ture,  revolving  in  a  fixed  ring  of  malleable  cast  iron,  abont 
2^  in.  long  and  2  in.  in  diameter.^  On  opposite  sides  of  thia 
ring,  poles  are  formed,  as  shown  in  the  accompanying  view, 
about  1  in.  wide,  and  extended  at  each  end  to  afford  a  means 
of  attaching  the  end  plates  of  the  machine,  which  cany  tto 
bearings,  binding  screws,  &c.  With  the  exception  of  the 
poles  &e  ring  is  covered  with  two  coils  of  coarse  wire,  both 
coils  being  connected  with  each  other,  and  also  with  the 
battery  that  ordinarily  serves  as  the  source  of  power.  The 
battery  current  is  also  led  to  the  revolving  armature  by 
means  of  two  pairs  of  small  rollers  mounted  at  the  ends  of 
light  springs  attached  to  one  of- the  circolar  end  platM»  the 
direction  of  the  current  being  reversed  at  eadi  revolution  of 
the  armature.  The  pole-pieces  of  the  latter  are  curved  so  a» 
to  be  concentric  with  the  enclosing  ring,  and  of  audi  dimen- 
tions  that  they  are  in  verv  close  proximity  to  the  inner  bm* 
face  of  the  coils  around  the  ring.  ' 

"  As  the  revolving  armature  constitutes  an  eleotro-magn** 
induced  currents  are  developed,  which  on  account  of 
arrangement  of  the  conunutator  are  always  of  ^l^^^''' 
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nature  for  one  half  of  the  ring,  and  of  the  opposite  nature 
for  the  other  side  of  the  ring,  that  is  to  say,  each  pole  of  the 
revolving  armature  is  alternately  north  and  south,  during 
each  revolution,  being  changed  by  the  action  of  the  commu- 
tator, as  the  armature  passes  the  opposite  poles  of  the  enclos- 
ing ring.  The  coils  around  the  fixed  nng  are  wound  in 
opposite  directions,  so  that  the  currents  induced  by  the 


enables,  with  very  light  weight  and  in  small  space,  to  have 
a  really  very  powerful  engine."  The  smallest  motors  made 
by  the  manufacturers  of  the  Griscom  motor  are  only  2^  lbs. 
weight,  but  are  said  to  be  capable,  with  a  suitable  current, 
of  doing  work  equivalent  to  1  man-power. 

The  motor  may  be  driven  by  a  batterv,  or  several  motors 
may  be  driven  by  a  dynamo-electric  machine,  or  by  accumu- 


Fio.  1. 


opposite  poles  of  the  armature  at  the  same  time,  are  of  the 
eaxne  nature,  and  instead  of  neutralising  each  other  con- 
tribute to  the  eflBciency  and  power  of  the  motor,  while  their 
direction  is  always  the  same  as  that  from  the  battery  which 
electro-magnetises  the  fixed  armature.  From  this  descrip- 
tion it  will  be  seen  that  the  principle  of  the  machin6  is  to 


Fio.  2. 


Qtilise  the  induction  currents  from  the  revolving  armature, 

and  to  add  them  as  supplementary  and  useful  currents  to 

that  passing  from  the  battery  to  the  coil  on  the  ring."    It 

n.  is  farther  stated  that  "  this  utib'sation  of  the  induced  current, 

q^  which  in  other  motors  has  been  a  fatal  disadvantage,  is  a 

7^%atare  which  greatly  increases  the  facility  of  working,  and 


lators.  One  bichromate  battery  of  six  cells  is  sufficient  to 
drive  such  a  motor  as  we  have  described  at  a  speed  of  5,000 
re?olutions  a  minute,  the  power  developed  being  suflScient 
to  work  a  small  lathe  or  a  sewing  machine  at  a  very  rapid 
rate.  The  intensity  of  the  current,  and  therefore  the  speed 
of  the  motor,  can  be  regulated  by  immersing  the  couples  of 
the  battery  more  or  less  deeply  in  the  solution,  which  is  done 
by  means  of  a  pedal  placed  conveniently  to  the  foot  of  the 
operator.    It  is  stated  that  a  single  charge  of  the  batteiy  is 


-^y  '-^ww 


^10.  3. 

BuflBcient  to  produce  1,000  yards  of  average  stitches  in  a 
sewing  machine. 

These  motors  may  be  made  of  any  size,  the  power  of 
course  rising  in  proportion.  There  is  no  limit  to  the 
applications  of  electro-motors,  which  range  from  sewing 
machines  to  tram-cars,  and  from  rotary  fans  to  rock-drilling. 
A  factory  fitted  up  with  a  steam-engine  and  dynamo  can, 
without  any  shafting,  have  a  separate  and  independent  motor 
driving  each  tool,  its  power  being  proportioned  to  the  tool. 
The  cost  is  said  to  be  very  trifling,  being  estimated  at  one 
penny  per  hour  per  horse-power.    The  simplicity  of  the 
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motors  makes  them  very  cheap  to  manufacture,  and  amongst 
their  merits  that  of  extreme  cheapness  must  not  be  omitted. 
When  used  independently  for  sewing-machines,  dental 
lathes,  &c.,  the  battery  used  (fig.  2)  is  an  improvement  on 
the  ordinary  bichromate  battery.  This  is  so  arranged  that 
the  plates  are  lifted  clear  of  the  liquid  by  a  spring,  and 
allowed  to  drain.  This  avoids  the  usual  expense  of  having 
the  battery  re-charged  frequently.  By  this  means  the 
battery  not  wasting  when  not  at  work,  it  will  last  for  a 
considerable  time  with  a  single  charge.  The  speed  and 
power  can  be  also  regulated  by  dipping  the  plates  more  or 


good  connection,  and  the  probability  therefore  is  that  the 
available  current  would  be  somewhat  reduced. 

The  second  electro-motor  shown,  fig.  4,  has  been  designed 
by  Mr.  Chaster,  whose  telephone  we  illustrated  and  described 
last  month.  The  illustration  itself  is  an  almost  sufficient 
explanation.  The  apparatus  has  six  terminals,  and  the 
connections  may  be  so  arranged  as  to  make  it  act  as  a 
generator  with  the  field-magnets  forming  a  shunt  circuit ; 
or  as  a  motor,  when  armature,  electro-magnets,  and  battery, 
are  all  in  one  circuit,  as  shown  in  the  "  Griscom  "  diagram. 
It  is  exceedingly  well  made,  is  free  of  patents,  and  we 


Fig.  4. 


less  in  the  liquid.  This  battery  is  enclosed  in  a  tight  box, 
which  may  be  used  b&  a  seat  by  the  operator. 

By  referring  to  the  diagrammatic  sketch  of  this  apparatus 
(fig.  8)  we  think  that  we  can  make  it  evident  that  Mr. 
Griscom  is  mistaken  in  his  idea  that  the  induced  current 
assists  him  in  any  way.  As  the  connections  stand  the  mag- 
netism of  the  armature,  a,  is  changed  every  half  revolution. 
The  change  does  not  take  place  until  the  centre  line  of  the 
armature  has  arrived  at  a,  ^ ;  as  the  commutator,  c,  has 
the  position  shown  in  the  diagram  when  the  armature  poles 
are  directly  opposite  the  poles  of  the  ring,  B.  We  will 
assume  that  the  change  has  occurred,  and  that  the  armature 
is  in  the  position  of  the  dotted  line,  «,  by  travelling  in  the 
direction  of  the  arrows.  Each  half  of  the  ring  is  magnetised 
oppositely,  as  shown  by  the  letters  n,  n,  n  ;  8,  s,  s ;  and  the 
neutral  point  is  at  o,  o'.  It  is  very  well  known  that  if  a 
battery  and  galvanometer  be  connected  in  circuit  with  an 
electro-magnet,  then  if  by  any  means  the  magnetism  h 
suddenly  weakened  the  current  then  set  up  is  found  to  be 
in  the  same  direction  as  the  battery  current,  as  indicated 
by  a  momentary  increased  deflection  of  the  needle.  If,  on 
the  other  hand,  any  increase  in  the  magnetism  be  rapidly 
effected,  the  extra  current  is  then  opposed  to  the  main 
current  of  the  battery. 

If  the  Griscom  motor  is  considered  from  this  point  of 
view  the  inventor  has  not  apparently  overcome  the  difficulty 
common  to  other  motors,  as  he  believes.  When  the  s  pole 
of  the  armature  is  approaching  the  N  of  the  ring,  the 
magnetism  is  increasing ;  and  when  it  is  just  leaving  the 
same  pole,  it  is  suddenly  changed  to  n  ;  and  is  then  ap- 
proaching the  s  pole  of  the  ring,  the  magnetism  again 
increasing.  Of  course  the  same  remarks  apply  to  both  poles 
of  the  armature.  It  must  be  clear,  therefore,  that  the  in- 
duced current  is  in  an  opposite  direction  to  the  current 
of  the  battery. 

Indeed,  it  is  hardly  credible  that  Mr.  Griscom  could 
expect  to  get  more  current  than  is  produced  direct  from 
his  battery,  or  stated  in  another  way,  that  his  motor  should 
give  out  proportionately  more  energy  than  is  communicated 
to  it,  which  is  the  eauivalent  of  Mr.  Griscom's  reasoning. 
However,  these  facts  ao  not  detract  from  the  simplicity  and 
usefulness  of  the  apparatus  he  has  devised. 

The  double  roller  contacts  in  the  motor  we  have  described 
are  certainly  advantageous  in  reducing  friction  and  wear,  and 
as  ene  is  in  advance  of  the  other,  the  sparking  at  the  com- 
mutator is  reduced  to  a  minimum.  We  should,  however, 
be  inclined  to  think  that  they  are  used  at  the  expense  of  a 


believe  Mr.  Chaster  has  supplied  either  directly  or  indirectly 
a  considerable  number  of  the  motors.  The  field-magnets 
are  of  a  different  form  to  those  adopted  in  the  "  Griscom" 
system,  and  slit-springs  arc  employed  for  commutator 
rubbers,  instead  of  rollers.  We  have  no  actual  information 
concerning  the  efficiency  of  Mr.  Chaster's  motor,  but  we 
understand  that  the  smallest  size  has  been  usefully  employed 
to  operate  the  overhead  motion  of  a  small  lathe. 


CORRESPONDENCE. 


TO  CORRESPONDENTS. 

No  notice  can  be  taken  of  anonymous  oommunioationfl.  Whaterer 
is  intended  for  insertion  most  be  authenticated  by  the  name  and 
address  of  the  writer,  not  necessarily  for  publication,  but  as  a 
gruarantee  of  good  faith. 

Correspondence  should  arrive  not  later  than  Tuesday  morning  if  it  i» 
desired  to  appear  in  the  f oUowing  number. 


MANGANESE. 
To  the  Editors  of  Thb  Electuical  Rbvikw. 

Dear  Sirs,— In  reference  to  the  letter  of  "An  014 
Subscriber"  in  your  issue  of  the  9th  inst.,  page  205, 1  have 
had  upwards  of  a  quarter  of  a  century's  experience  in  man- 
ganese as  a  speciality  and  can  give  your  correspondent  every 
required  information,  which  1  shall  have  pleasure  in  doings 
if  you  wiU  put  him  in  direct  communication  with  me ;  for 
to  go  thoroughly  into  details  would  probably  occupy  mom 
space  than  your  valuable  Journal  can  afford. 

In  the  meantime,  if  "  An  Old  Subscriber  "  will  give  me  a 
sampling  and  inspecting  order  for  the  50  tons  trial  shipment 
to  London  alluded  to,  I  will  be  able  to  advise  him  reliablj 
re  the  value  and  disposal  of  this  and  farther  shipments  of 
the  mineral. 

I  am^  dear  Sirs,  yours  faithfully, 
Geo.  G.  BLAC 
Manganese  Merchant  and 

Liverpool,  September  15tt,  1882. 
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To  the  Editors  of  The  Electrical  Review. 

Sirs,—"  An  Old  Subscriber  "  requires  some  information 
respecting  manganese,  and  I  tender  a  few  notes  on  the 
gnbject. 

With  a  view  of  securing  the  best  results  from  manganese 
in  Lcclanche  batteries  I  obtained  various  samples  and  tried 
them  made  up,  and  submitted  them  to  working  tests. 

Those  containing  oxide  of  iron  are  useless,  they  cover  the 
cells  with  the  oxide  and  have  a  detrimental  effect  on  the  zincs. 
The  dead  black  kind  gives  very  poor  results  ;  some  kinds 
which  are  well  crystallised,  of  a  rather  bluish  tint,  give  good 
results  at  first  but  are  not  permanent,  I  believe  owing  to  its 
hardness.  The  kind  I  find  best  is  crystallised,  not  ven 
hard,  nearlv  black.  When  rubbed  between  finger  and  thumb 
it  leaves  a  bluish  shining  mark  like  black  lead. 

W.  GROVES. 
89,  Bolsover  Street,  London,  W. 
September  Wth,  1882. 


THE  GULCHER  ELECTRIC  LIGHT. 

To  the  Editors  of  The  Electrical  Review. 

Dear  Sirs, — We  observe  that  you  have  in  your  issue  of 
t^vday  a  notice  of  the  electric  lights  at  the  North  East 
Coast  Exhibition  at  Tynemouth.  And  we  regret  to  observe 
that  although  we  have  had  accounts  from  our  agent  in 
Sanderland  to  the  effect  stated  in  the  extracts  herewith  sent 
jon,  that  you  should  not  have  noticed  the  installation 
at  all 

Yours  truly, 

ALFRED   THOMPSON. 
General  Agent  for  the  Giilcher  System. 

121,  Bisbopsgate  Street  Within, 

London,  E.C.,  Sqytemher  l^th,  1882. 

[We  refer  our  correspondent  to  our  "  Notes  "  columns. — 
Ens.  Elkc.  Rev.] 


ELECTRICAL    INVENTION. 

[We  have  received  a  letter  from  a  friend  from  which  we 
publish  the  following  extract,  which  will  doubtless  prove 
interesting  to  all  our  readers.] 

"  You  lately  inserted  a  paragraph  about  the  resistance  of 
carbon.  The  observation  that  carbon  becomes  a  better 
conductor  when  heated  is  a  very  old  one,  and  is  ori^'nally 
due  neither  to  Mr.  S.  A.  Varley  nor  to  Mr.  Shelford  Bidwell. 
Prof.  Matthiessen  in  1858  {Pogg.  Ann,,  Vol.  CIII.,  p.  432), 
pointed  out  the  fact  as  regards  graphite  and  wood  charcoal. 
Beetz  in  1860  {Pogg,  Ann.,  Vol.  CXI.,  p.  619),  discussed  the 
phenomenon  of  carbon  and  some  other  substances  be- 
coming better  conductors  when  heated,  and  ^ve  an  instance 
also  in  which  a  peculiarly  fine  grained  (Paris)  gas  coke  be- 
haved exactly  like  a  metal,  whilst  other  samples  of  coke  less 
fine  grained  behaved  the  other  way.  At  that  date  the 
phenomenon  was  no  novelty.  What  a  pity  it  is  that  people 
cannot  be  saved  the  trouble  of  re-inventiog  and  reais- 
covenng  old  things. 

"  With  regard  to  Mr.  Lowdon's  letters  to  you,  that  which 
appeared  in  your  previous  No.  is  quite  correct.  I  remember 
reading  an  account  of  the  experiment  of  telegraphing  with- 
out wu-es,  bv  means  of  immersed  plates  in  a  river,  twenty 
years  ago.  1  think  you  will  find  that  it  is  the  subject  of 
at  least  one  patent.  This  world  must  be  coming  to  an  end 
shortly,  we  seem  to  have  tumbled  upon  a  sort  of  universal 
resurrection  of  dead  and  gone  electrical  facts." 


IMPROVEMENTS  IN  ACCUMULATORS. 

Wb  have  no  intention  of  prolonging  the  discussion  with 
M.  Blanchart ;  indeed,  it  has  already  lasted  too  long.  We 
criticised  hismethod  of  calculation,  and  our  opinion  remains 
nnaltered,  notwithstanding  the  long  reply  of  our  esteemed 
correspondent.  The  figures  23,600  kilogrammetres  per 
kilogramme  of  active  material  is  at  once  surprising  and  fan- 
ciful, and,  if  we  may  be  allowed  to  use  a  somewhat  familiar 
expression,  it  serves  to  ipater  les  bourgeois ;  and  we  might 
designate  M.  Blanchart's  method — The  art  of  manipulatmg 
kilogrammes  of  minium  so  as  to  obtain  &nciful — we  repeat 


the  term — results  in  kilogrammetres.  There  is,  however, 
another  step  to  be  taken  in  this  direction.  We  beg  to  be 
allowed,  in  conclusion,  to  point  it  out  to  M.  Blanchart. 
Certain  writers  give  2*60  as  the  electromotive  force  of  the 
secondary  couple  of  plates  of  lead  ;  let  us  accept  this  figure, 
which  will  be  almost  as  accurate  as  admitting  a  constant 
electromotive  force  of  2*15  volts.  We  know,  besides,  from 
the  electro  chemical  equivalents  that  a  gramme  of  lead  cor- 
responds to  928  coulombs.  The  work  developed  by  the 
chemical  action,  i.e.,  the  oxidising  of  a  gramme  of  lead,  cor- 
responds, therefore,  to : 

^^Vs/^  =  246  kilogrammetres, 

according  to  the  laws  of  Joule  and  Faraday. 

Reckoning,  thus,  242,000  kilogrammetres  per  kilogramme  ol* 
lead,  and  as  we  can  also  take  into  account  the  fact  that  the 
oxidising  of  a  gramme  of  lead  on  one  of  the  plates  corresponds 
to  the  reauction  of  another  gramme  on  the  second  plate,  this 
result  must  be  diminished  by  one  half,  and  thus  we  can  only 
reasonably  expect  to  obtain  123,000  kilogrammetres  per  kilo- 
gramme of  active  material,  according  to  M.  Blanchart. 
Only  we  here  find  ourselves  at  the  limit  of  acceptable 
hypotheses,  and  even  of  those  that  cannot  be  accepted ; 
beyond  this  we  have  only  to  draw  on  our  imagination. 
There  is  a  French  proverb  to  the  effect  that  qiiand  on  prend 
du  galon,  on  n'en  saurail  irop  prendre.  When  we  lay  down 
hypotheses  we  cannot  make  too  many,  and  this  is  what 
justifies  the  above  figures,  and  which  are  still  more  fanciful 
than  those  of  our  courteous  correspondent. 

The  moral  of  all  this  may  be  briefly  expressed  as  follows  : 
The  acceptation  of  a  fact  or  a  result  shoutd  not  rest  on  any 
mere  hypothesis.  This  is  the  origin,  and  the  real  cause,  of  our 
discussion  with  M.  Blanchart.  The  public  will  judge 
between  us. — [Eds.  Elec.  Rev.] 


The  Telephone. — ^We  have  received  another  letter  on 
this  matter  from  "  Injustice,"  in  which  he  says:  "Your 
correspondent  who  signs  himself  as '  Justice  '  admits  that  he 
himself  invented  and  put  into  quotation-marks,  as  a  quota- 
tion from  Mr.  Justice  Fry's  judgment  in  a  recent  telephone 
suit,  words  which  are  not  to  be  found  therein  ;  and  he  now 
defends  this  literary  fraud  ! "  The  remainder  of  our  corre- 
spondent's remarks  we  do  not  deem  it  necessary  to  publish, 
and  we  therefore  trust  that  further  correspondence  on  the 
subject  may  not  be  re-opened. — [Eds.  Elec.  Rev.] 

D.S. — ^We  do  not  think  you  can  obtain  the  first  edition  of 
the  book  you  refer  to,  unless  you  come  across  it  at  a  book- 
stall.—[Eds.  Elec.  Rev.] 

Fareham. — The  matter  you  refer  lo  has  already  been 
touched  upon  in  Mr.  Lowdon's  letters  to  us. — [Eds.  Elec. 
Rev.]  

On  a  New  Process  for  the  Insulation  of  Electric 
Wires. — ^By  M.  H.  Geofiroy. — Public  attention  having 
been  much  excited  by  various  accidents  due  to  the  imperfect 
insulation  of  electric  wires,  I  take  the  liberty  of  submitting 
to  the  Academy  a  new  process,  which  seems  to  me  to  suppress 
radically  all  danger  of  fire,  even  when  the  wires  are  in 
contact  with  combustibles. 

This  process  consists  in  covering  the  conductor  wires 
with  a  packing  of  asbestos,  and  then  placing  them  in  a 
lead  tube  in  the  ordinary  manner. 

From  experiments  performed  at  Paris  by  M.  H.  Lipp- 
mann,  engineer  to  the  Faure  Electric  Accumulator  Company, 
and  which  I  am  about  to  repeat,  it  results  that  a  wire,  like 
the  sample  accompanying  this  memoir,  may  be  entirely 
dissipated  without  the  spark  being  communicated  outside. 
Though  the  experiment  was  performed  with  a  powerful 
current  on  a  short  length  of  wire,  where  all  the  heat  was, 
so  to  speak,  condensed,  the  lead  showed  no  trace  of  in- 
cipient fusion.  The  volatilisation  is  the  affair  of  the  tenth 
part  of  a  second.  The  lead  cannot  melt,  because  as  soon 
as  the  copper  is  burnt  the  current  is  interrupted. 

Another  experiment,  very  easily  made,  proves  that  the 
electric  insulation  is  very  satisfactory,  and  that  no  portion 
of  the  current  is  conducted  away  by  the  intervention  of 
the  asbestos. — Gomptes  Rendus. 

[We  have  already  briefly  alluded  to  this  in  a  former 
number  of  the  Electrical  Review.] 
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GEORGES  LECLANCH^. 

On  the  14th  of  September,  1882,  at  7  p.m.,  Georges 
I^lanch6  died  at  Paris,  at  the  age  of  43  years,  a  man 
nniversally  well  known  and  esteemed,  the  inventor  of  the 

Sroxide  of  manganese  battery.  After  leaving  the  Ecole 
intrale  des  Arts  et  Mannfactnres  de  Paris,  in  1860,  Le- 
clanch6  entered,  as  chemical  engineer,  the  laboratory  of  the 
Compagnie  des  Chemins  de  Fer  de  FEst,  where  he  remained 
nntil  1867. 

The  year  1867  was  the  time  of  his  first  patent  for  peroxide 
of  manganese  batteries  with  a  porous  cell.  He  left  the  Com- 
pagnie to  devote  himself  almost  entirely  to  the  industrial 
development  of  his  idea,  which  he  completed  by  a  series  of 
subsequent  patents.  Two  of  these  new  patents  are  especially 
important :  that  of  1878,  relative  to  cylindrical  agglomerate 
surrounding  the  carbon,  and  that  of  1876,  relative  to  mov- 
able agglomerate  plates  maintained  against  the  carbon  by 
india-rubber  bands.  Very  limited  at  its  commencement,  the 
manufacture  of  Leclanch6  batteries  is  now  almost  monopo- 
lised at  Paris  bv  M.  Barbier,  employing  50  workmen,  who 
manufiicture  at  least  2,000  plates  per  day,  and  have  turned 
out  during  the  year  1881  about  280,000  elements. 

At  the  present  day  complete  elements  or  simply  agglo- 
merated plates  manufiictured  at  Paris  are  export^  to 
all  parts  of  the  world.  Leclanch^  batteries  have  penetrated 
everywhere ;  the  recent  invention  of  the  telephone  has 
given  them  a  fresh  impetus,  and  opened  up  an  immense 
trade,  of  which  the  importance  can  scarcely  at  present  be 
predicted  ;  their  increasing  employment  for  domestic  pur- 
pose, bells,  calls,  electric  lamp-lighters,  telephones,  <&c.,  has 
familiarised  the  public  with  electricity,  and,  to  some  extent, 
made  way  for  more  important  applications.  The  capital 
invention  of  M.  Leclanch^  will  have  been,  therefore,  at  once 
a  service  and  a  benefit.  His  premature  death  in  the  full 
maturity  of  his  intellectual  power  and  of  his  chemical  and 
electrical  knowledge  will  be  deeply  regretted  by  all  those 
who  are  interested  in  the  progress  and  future  of  the  applica- 
tions of  electricity. 

Outside  of  his  researches  on  batteries,  which,  to  reduce 
them  to  a  practical  form,  absorbed  a  large  portion  of  his 
time,  M.  Leclanch^  was  occupied  with  electric  horology, 
and  devised,  to  distribute  the  time  to  recording  chrono- 
meters, a  sure  and  ingenious  system  of  simple  contact,  very 
little  Imown,  and  applicable  to  a  number  of  electrical  instru- 
ments.   We  give  a  description  of  it  in  our  other  columns. 


NOTES. 


Dynamo-Elbctbic  Maohikbs.— We  understand  that  the 
new  machine  of  Sir  William  Thomson  and  Mr.  Ferranti 
consists  simply  of  a  wavy  or  gridiron-shaped  ring  of  copper 
revolving  between  two  sets  of  electro-magnets.  There  is 
not,  of  course,  any  commutator,  as  in  other  machines,  and 
the  cost  of  construction  is  much  reduced,  as  will  be  easily 
understood.  It  is  stated  that  the  experimental  trials  have 
shown  that  12  (20  candle-power)  incandescence  lamps  can 
be  produced  per  horse-power.  We  take  this  in  the  oroinary 
acceptation  of  the  term,  and  not  as  electrical  horse-power 
developed  in  the  lamps,  otherwise  the  remarkable  efficiency 
of  the  new  machine  would  not  be  so  manifest.  It  is  further 
remarked  that  the  Thomson-Ferranti  machine  is  superior 
to  that  of  "Brush"  in  the  proportion  of  12  to  3^,  or  in 
other  words,  that  the  power  required  to  produce  12  lamps 
of  20  candle-power  each  by  the  Brush  Efystem  is,  roughly 
speaking,  about  four  times  greater  than  that  necessary  to 
give  the  same  result  in  the  former.  The  electro-magnets 
of  the  new  machine  are  intended  to  be  excited  f^m  a 
separate  source. 

Ifr.  Robert  Hammond,  in  writing  to  the  IHniBB  on  this 
subject,  makes  a  very  curious  remark.  He  says :  "  Com- 
parmg  a  Ferranti  macSiine  of  a  given  size  and  weight  with 
one  of  any  other  system  of  the  same  size  and  weight,  the 
new  machine  would  absorb  (the  italics  are  our  own)  five 
times  the  horse-power  and  turn  it  into  its  equivalent  of 
electric  light,  and  it  is  therefore  five  times  as  efficient." 


Now,  if  a  given  machine  absorbs  one  horsepower  and  gives 
out  its  equivalent  in  electric  light — say,  for  example,  2,000 
candles— and  a  similar  machine  absorbs  y^t^d  Jwrse^awer  and 
gives  out  its  equivalent  as  10,000  candles,  we  cannot  eee 
the  superior  efficiency  of  the  one.  We  may,  however,  have 
misunderstood  Mr.  Hammond's  meaning,  but  he  must  not 
forget  that  there  are  ah'eady  machines  at  v^rk  which  will 
give  a  useful  return  in  the  external  circuit  of  60  per  cent, 
of  the  engine  horse-power  expended  upon  them.  One 
cannot  be  too  careful  in  writing  on  scientific  matters  to 
journals  chiefly  read  by  the  general  public,  who  may  be  so 
easily  misled. 

A  New  Electric  Light  Company. — There  was  con- 
stituted at  Sunderland  on  Monday  last  the  North  Eastern 
Electric  Light  and  Power  Association  (Limited),  with  a 
capital  of  £100,000,  in  20,000  shares  of  £5  each.  Alder- 
man Storey,  M.P.,  presided  at  the  preliminary  meeting. 


Elbotric  Lighting. — At  the  half-yearly  meeting  of  the 
shareholders  of  the  North  British  Railway  Company,  held 
at  Edinburgh  last  week,  Mr.  Boughead  said  he  was  one  of 
those  who  advised  the  directors  to  try  the  electric  light,  and 
he  wished  to  know  the  difference,  in  cost  between  lighting 
up  the  Waverley  station  with  the  electric  light  and  witii  gas. 

Sir  James  Falshaw  (the  chairman^  said  there  were  two 
important  stations,  one  in  Edinburm  and  one  in  Glasgow, 
illuminated  by  the  electric  hght.  The  other  day,  when  in 
Glasgow,  he  asked  the  station  master  if  the  light  answered 
well,  and  was  told  that  it  was  perfect.  The  electric  lighting 
extern  in  Edinburgh  had  been  extended,  and  he  thou|ht 
they  would  find  there  was  scarcely  a  better  lighted  station 
in  the  kingdom.  As  regarded  the  expense,  tnere  was  little 
difference  between  the  electric  light  and  gas. 

Mr.  Boughead  thought  that  when  Edinburgh  and  other 
places  had  given  up  the  electric  light,  it  showed  it  was  mndi 
more  expensive  than  gas.  He  was  quite  satisfied  with  the 
hght. 

The  Chairman  :  The  arrangement  is  a  temporaiv  one,  bat 
if  it  proved  successful  in  a  year  and  a  half,  it  mi^ht  be  per- 
manently adopted.  No  one  could  find  &ult  with  a  well* 
lighted  station. 

The  Town  Council  of  CriefP  at  the  last  meeting  decided 
to  favour  the  introduction  of  the  electric  light.  An  abun- 
dant supply  of  water  is  available  for  motive-power. 

A  letter  from  the  Brush  Electric  Light  and  Power  Com- 
pany brought  this  question  again  under  the  notice  of  the  Mont- 
rose Town  Council.  These  gentlemen  are  of  opinion  that  it 
would  be  a  very  impolitic  thing  for  them,  notwithstanding  the 
decision  of  Edinburgh  and  some  other  places,  to  refuse  their 
consent  to  all  the  electric  lighting  companies,  especially 
seeing  that  there  would  be  no  en>enses  to  the  corporation, 
who  wished  to  supply  the  borough  with  electricity.  They 
therefore  intrust  to  the  Lighting  Conamittee  the  task  of 
finding  a  company  in  whose  application  to  the  Board  of 
Trade  the  council  may  conciff. 

When  the  several  requests  for  acquiescence  of  the  local 
authority  in  applications  about  to  be  made  to  the  Board 
of  Traae  came  before  the  Inverness  Town  Council,  that 
body  resolved  *Hhat  they  reserve  to  themselves  all  privil^s 
in  connection  with  the  lighting  of  the  town,  and  fwr&et 
that  they  object  to  any  company  interfering  with  these 
privileges." 

The  Police  Commissioners  of  Helensburgh,  having  con- 
sidered applications  from  two  electric  Ughting  companies, 
appointed  a  committee  to  collect  information  regarding  the 
b^t  mode  of  supplying  the  electric  light  to  the  bnigh  and 
to  consider  the  whole  subject. 

The  gentleman  who  brought  the  application  for  supplying 
electricity  to  Bishop  Auckland  under  the  notice  of  the 
Local  Board  said  he  claimed  for  it  the  attention  due  to  an 
important  question,  and  which,  having  regard  to  the  conflict 
between  the  board  and  the  gas  company,  was  at  the  present 
moment  urgent.  He  show^  that  the  town  was  soffering 
from  the  high  price  of  gas,  and  the  rigour  with  which  the 
lighting  power  of  the  company  was  exercised.  A  special 
committee  was  appointed  to  investigate  and  report  upon 
the  question. 
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After  ftill  consideration  ihe  Dundee  Gas  Commissioners 
inBtnicted  their  clerk  to  inform  the  several  companies  who 
bad  preferred  requests  for  permission  to  supply  the  towns 
with  electricity,  that  the  gas  commissioners  contemplated 
applying  in  next  session  of  Parliament  for  a  provisional 
oroer  to  secure  the  same  object ;  and  that  they  could  be  no 
parties  to  the  companies  obtaining  the  permission  they 
sought. 

The  deliverance  of  the  civic  powers  of  Scarborough  is, 
"  that  it  is  undesirable,  at  present,  to  give  consent  to  any 
application  for  a  licence  under  the  Electric  Light  Act, 
1882." 

A  LETTER  from  the  Hammond  Electric  Light  Company 
has  got  as  far  north  as  Thurso  (apparently  before  the 
Electric  Lighting]  Act)*,  for  at  the  last  meeting  of  the 
Town  Council  they  instructed  their  clerk  to  get  a  copy,  and 
meanwhile  to  ask  the  company  what  they  would  undertake 
to  h'ght  the  town  for  during  the  present  season. 

The  Arbroath  Town  Council  have  refused  their  consent 
to  the  applications  of  the  Hammond,  Brush,  and  Swan 
Companies,  "because  the  electric  light  is  still  in  its  infancy, 
and  it  is  difficult  to  say  what  the  system  might  come  to." 

A  SPECIAL  meeting  of  the  Dundee  Gas  Commissioners 
was  called  for  Wedneway  last,  "  for  the  purpose  of  resolving 
to  apply  to  the  Board  of  Trade,  under  the  Electric  Lighting 
Act,  1882,  for  a  provisional  order  to  authorise  the  commis- 
sioners to  sapplv  electricity  for  public  and  private  purposes, 
as  defined  by  the  said  act,  or  for  some  of  those  purposes, 
mtinn  the  burgh  of  Dundee,  or  some  part  therein. 


The  ELEcrrRTO  Light  in  Spain. — The  Anglo-Spanish 
Brash  Electric  Light  and  Power  Company  is  making  good 
nrogress  in  the  Peninsula.  The  towns  of  San  Sebastian  and 
Iran  are  already  lighted  by  Uieir  local  authorities  under 
contract  with  the  Anglo-Spanish  Brush  Company,  and  so 
pleased  are  the  authorities  with  the  resuk  that  they  have 
mcreased  the  number  of  lights  very  considerably.  In  Eng- 
hnd  the  ekctric  lighting  companies  have  to  compete  with 
gas  at  a  cost  of  from  2s.  to  5s.  per  1,000  feet,  while  in 
Spain  the  price  is  from  12s.  to  15s.  per  1,000  feet.  As  many 
towns  in  Spain  have  no  gas  in  consequence  of  the  expense 
of  erecting  frorks  and  the  cost  of  gas  when  produced,  it  is 
reasonable  to  suppose  that  ere  long  these  towns  will  adopt 
the  electric  h'ght  when  it  can  be  supplied  at  moderate  rates. 
It  is  said  that  a  scheme  for  lighting  the  port  and  harbour  of 
Bilbao,  Spain,  is  now  awaiting  the  sanction  of  the  authori- 
ties. It  provides  for  the  establishment  of  40  lights,  each 
of  2,000  candle-power,  supplied  by  two  engines,  and  the 
work  of  construction  is  calculated  to  cost  about  15,000 
doUars,  while  the  annual  cost  of  maintenance  is  not  expected 
to  exceed  £2,000.      

Killed  by  Electricity. — A  Renter's  telegram  fi'om 
Trieste,  dated  September  15,  says  : — "  The  hurricane  which 
destroyed  the  nave  of  the  pavilion  of  the  exhibition  also 
damaged  the  electric  light  apparatus.  A  man  while  engaged 
last  night  in  repairing  it  accidentally  received  the  full  dis- 
charge of  the  current  and  was  killed  on  the  spot." 

Electric  Light  Amalgamation.^— The  Financier  says  : 
— There  has  been  considerable  inquiry,  on  American  account, 
for  Swan  electric  light  shares,  upon  the  strength  of  pending 
negotiations  between  that  company  and  the  Edison  Electric 
Light  Company  for  amalgamation,  whereby  they  will  vur- 
tudly  control  the  business  of  incandescent  lighting.  Ac- 
cordingly^ the  shares  of  the  Swan  Electric  Lignt  Company, 
which  are  of  £5  with  £2  paid,  possessing  a  ci^ital  of 
£1,000,000,  issued  this  year,  have  advanc^  from  J  to  ^ 
prem.  As  indicating  the  possibilities  which  exist  in  con- 
nection with  the  electric  light  market,  it  should  be  added 
that  transactions  have  taken  place  in  London  in  the  £5  paid 
shares  of  the  Edison  Company  Tthe  capital  of  which  has  been 
privately  placed  in  strong  hanos)  at  £15. 


Electric  Light  in  New  Zealand. — It  is  proposed  to 
introdnoe  the  electric  light  at  Eaiapoi  WoUen  Factories ; 
and  as  it  has  been  found,  says  the  Ohristchureh  Fresst  that 
the  power  of  the  Company's  engine  is  sufficient  to  drive  a 
dynamo  machine   capaole  of  fimushing  the  illuminating 


power  for  all  the  town  lamps,  it  is  thought  highly  probable 
that  the  municipal  authorities  may  arrange  with  the  com- 
pany for  the  improved  lighting  of  the  borough  in  this  way. 

The  Electric  Light  at  Clbethorpbs,  Lincolnshire. 
—On  Friday,  the  15th  inst.,  the  Brush  Midland  Electric 
Light  and  Power  Company,  Limited,  commenced  their  first 
instahnent  towards  the  lighting  of  Cleethorpes  by  the  electric 
light.  The  place  is  to  be  illuminated  partly  by  arc  lights, 
and  partly  with  Lane-Fox  incandescent  lamps.  The  arc 
lights  were  first  used,  and  they  have  been  continued  eacl^ 
evening  since,  burning  brilliantly  and  steadily.  Numbers  of 
persons  from  New  Clee  and  Great  Grimsby  have  been  over 
to  see  the  h'ght  and  seem  much  delighted  thereat. 

The  incandescent  lamps  will  shortly  be  fixed,  when  we 
hope  to  give  a  description  of  the  work,  which  is  being  carried 
out  under  the  superintendence  of  Mr.  S.  Vyle,  the  company's 
electrician.  

Electric  Light  in  Dundee.— The  directors  of  the 
Kinnaivel  and  Argrll  Halls,  Dundee,  have  accepted  the  offer 
of  the  Northern  Electric  Light  and  Power  Company,  to 
light  their  halls  by  electricity,  the  work  to  be  done  as  soon 
as 


The  Edison  Electric  Lioht. — A  decided  improvement 
in  the  lighting  of  the  Holbom  Viaduct  is  now  to  be  seen. 
The  double  lamps  have  been  discarded  for  single  ones  of 
greatly  increased  brilliancy,  and  the  general  effect  is  very 
marked.  This  change  will,  however,  probablv  necessitate 
more  frequent  renewals,  now  that  the  carbon  filaments  are 
worked  to  a  higher  candle-power. 


The  GBlcher  Eleotbic  Light. — This  system  of  electric 
lighting  is  attracting  considerable  attention  at  the  Tyne- 
mouth  Exhibition.  We  notice  in  the  Shields  Daily  Chsette, 
that  Swan's  light  was  rather  deficient,  but  the  Glilcher, 
which  is  placed  in  the  lower  machinery  shed  and  neighbour- 
ing sections,  was  a  great  success.  It  was  the  finest  display  seen 
since  the  opening  of  the  Exhibition.  The  Hammond  light  was 
not,  somehow,  so  good  as  it  has  been. 

We  also  clip  extracts  from  letters  of  Mr.  Thompson's 
(see  "  Correspondence  ")  Sunderland  agent,  to  the  following 
effect . — "  The  Giilcher  light  is  the  coming  light,  to  my 
mind.  It  was  amusing  the  other  evening  when  we  started  ; 
the  place  was  all  lit  up  by  the  other  lights,  and  appeared 
as  bright  as  day.  We  had  only  one  of  our  lamps  in  this 
large  section.  We  started,  and  the  change  was  both  literally 
and  figuratively  electrical.  It  was  as  though  a  great  big 
sun  had  dropped  in  amongst  us.  The  rest  were  imme- 
diately dwarfed  into  moon  and  stars,  beginning  with  the 
Hammond  Company  as  the  moon.  There  was  a  rush  to 
our  stand,  hitherto  deserted,  and  the  Giilcher  lights  are 
attracting  no  end  of  attention. 

**  Tour  lights  are  simply  perfection — the  others,  even  the 
great  Hammond,  are  not  in  it.  I  feel  quite  proud  of  them. 
Up  here  they  have  dwarfed  all  the  rest." 

If  the  future  of  this  system  depended  on  the  enthusiasm 
of  its  Tynemouth  advocates  its  success  would  be  certain, 
but  when  one  arc  lamp  ^ves  out  a  superior  light  to  others 
the  chances  are  that  it  is  consuming  proportionately  more 
horse-power.  ^  However,  we  wish  the  Giilcher  light  may  be 
met  with  the'fiivour  which  it  certainly  deserves. 


New  Cables. — It  is  rumoured  that  the  Telegraph  Con- 
struction and  Maintenance  Company  has  in  course  of  manu- 
facture a  duplicate  cable  for  Lisbon-Madeira,  and  a  triplicate 
to  be  laid  from  Suez  to  Aden.  We  also  hear  that  the  company's 
S.S.  Kangaroo  is  now  off  the  works  at  Greenwich,  ship- 
ping cable  to  connect  Malta  and  Tripolis,  and  that  she  sails 
this  week.  News  from  Portugal  informs  us  that  a  contract 
has  been  signed  between  the  government  and  Mr.  Braam  for 
the  laying  down  of  a  cable  l^tween  Lisbon  and  the  United 
States,  touching  at  the  Azores. 


Akglo-Aherican  Telegraph  Company's  Cables. — ^We 
are  informed  that  the  Telegraph  Construction  and  Mainten- 
ance Company's  s.8.  Sc4>tia  has  succeeded  in  picking  up  the 
Anglo- American  Tele^ph  Company's  cable  laid  m  1869 
between  Brest  and  St.  rierre  in  nud-ocean,  in  depths  varying 
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from  1,600  to  1,930  fathoms  of  wa^cr,  and  repairinjr  the 
fault  which  occnrred  on  the  18th  March  last.  A  minor 
fault  has  also  been  repaired  at  a  distance  of  3;^5  miles  from 
Brest,  in  a  depth  of  1,1^69  fathom^.  The  whole  of  the  com- 
pany's system  of  cables  and  land  lines  is  now  in  perfect 
working'order  and  condition. 

Telegrams  from  the  Seat  of  War. — The  Eastern 
Telegraph  Company  notify  that  telegrams  are  being  received 
at  present  from  Cairo  very  irregularly,  several  days*  messages 
having  accumulated  and  apparently  got  out  of  order,  caus- 
ing delay  in  some  ca^es  of  three  and  four  days.  The  Egyp- 
tian Government  announce  that  they  are  r^y  to  transmit 
international  telegrams  to  all  stations  in  Egypt,  but,  in  face 
of  the  irregularities  referred  to,  the  Eastern  Company  will 
accept  messages  at  senders'  risk  only.  The  Eaptem  Com- 
pany's own  wires  to  Cairo  and  Suez  are  being  rapidly 
restored. 

The  Steajiship  "  International."  —  The  s.s.  Inter- 
iiatumaJ,  Captain  W.  F.  Wardroper,  left  the  Silvertown 
Telegraph  Works  for  Greenhithe,  on  Wednesday  evening,  the 
20fch  inst.,  and  after  having  adjusted  her  compasses,  she 
sailed  from  there  for  Soussa,  Tunis,  on  Thursday  afternoon, 
the  21st  inst.  The  Int^tiational  carries  some  800  nautical 
miles  of  cable,  to  be  laid  for  the  French  Government  along 
the  coast  of  Tunis,  from  Soussa  to  Sphax,  Sphax  to  Gabes, 
and  from  Gabes  to  the  island  of  Djerba.  Mr.  Theophilus 
Smith  is  in  charge  of  the  expedition,  and  is  assisted  by 
Messrs.  H.  Benest,  J.  Rymer-Jones,  J.  W.  A.  Knox  and 
others.  The  French  Government  is  represented  on  board 
by  Messrs.  Rambaud  and  Schaeffer,  Engineers  in  the  French 
Telegraph  Administration,  and  who  superintended  at  the 
Silvertown  works  the  making,  testing,  and  shipping  of  the 
cables.  On  arrival  at  Soussa,  Messrs.  Durregne  and  de 
Nerville,  of  the  French  Telegraph  Administration,  will  join 
the  ship  to  witness  the  laying  operations.  At  the  special 
request  of  the  French  Minister  of  Posts  and  Telegraphs, 
Mr.  Borel,  son  of  the  Directeur  du  Bureau  International 
des  Postes  de  Berne,  accompanies  the  expedition. 

Cables  and  Coral  Fishers. — LElectricUi  of  the  16th 
inst.  contains  the  following  : — "  One  of  the  two  English 
cables  used  for  the  Indo-China  traffic,  landing  at  the  town 
of  Bona,  in  Algiers,  was  cut  on  Tuesday  last  some  twenty- 
two  miles  from  shore.  Coral  fishers  arc  most  probablv  the 
cause  of  this  accident.  At  the  time  that  the  cable  broke 
the  Bona  office  was  receiving  a  message.  Thanks  to  an 
apparatus  of  recent  invention  it  is  possible  to  calculate 
exactly  where  the  place  of  the  break  is  located.  The  cable 
will  be  picked  up  and  repaired.  Unfortunately,  the  two 
telegraph  ships  belonging  to  the  Eastern  Telegraph  Com- 
pany fitted  out  for  this  kind  of  work  are  at  the  present 
moment  employed  in  laying  a  cable  at  Alexandria.  The 
repairs  of  the  Indo-China  cable  will,  therefore,  suffer  some 
delay." 

we  know  that  the  French  Telegraph  Administration  in 
Algiers  have  had  great  trouble  with  the  coral  fishers  at 
Bona,  as  they  frequently^  fouled  and  damaged  the  French 
coast  cables  whilst  fishmg  for  coral  off  that  port.  The 
commandant  of  the  harbour  had  them  all  called  together 
to  a  meeting,  and  there  told  them  that  the  most  severe 
measures  would  be  taken  against  them  should  they  continue 
to  interfere  with  the  cables,  as  he  was  auite  prepared  to 
indemnifv  them  for  any  losses  they  might  suffer  through 
fouling  the  cables.- 

Chinese  Telegraphs. — We  read  in  Nature  of  the  14th 
inst.  the  following :— We  have  received  a  letter  from  a 
gentleman  in  Hong-Kong,  signing  himself  "Verax,"  refer- 
ring to  a  note  in  our  issue  of  June  1st  {see  Electrical 
Review  of  June  10th)  on  the  subject  of  the  projected 
Chinese  telegraph  line  between  Hong-Kong  and  Canton,  and 
the  alleged  refiisal  of  the  colonial  authorities  to  permit  the 
landing  of  the  cable  across  Victoria  Harbour  on  Biitish 
territoiy.  The  facts  as  stated  in  our  note  he  allows  to  be 
correct.  But  whatever  the  grounds— and  "  Verax  "  fails  to 
show  there  are  any  substantial  ones — for  local  opposition  to 
the  enterprise,  we  regard  it  as  peculiarly  unfortunate  that 
any  forward  step  of  the  Chinese  should  be  retarded  by  the 
British  authorities. 


The  Tklephoxe  Coxvextiox  in  Boston  (Ahekica).— 
At  the  meeting  of  September  the  Cth,  Mr.  T.  D.  Lockwood 
of  the  Committee  on  Cables  and  Subterranean  Tele^phj] 
read  a  paper  giving  the  results  of  experiments  made  with 
underground  wires  since  the  invention  of  telegraphy,  and 
the  disadvantages  arising  from  that  method  of  laying  wires. 

William  F.  Jackson,  of  Detroit,  Mich.,  from  the  Com- 
mittee on  Telephonic  Supplies,  described  at  some  length  the 
diflferent  appliances  used  in  telephony,  but  refrained  fiim 
expressing  an  opinion  as  to  their  merits. 

W.  D.  Sargeant,  of  Brooklyn,  from  the  Committee  on 
Electrical  Disturbances,  read  a  comprehensive  paper  treating 
of  three  subjects— leakage,  induction,  and  earth  and  atmo- 
spheric currents— saying  that  the  increasing  number  and 
length  of  wires  prove  the  value  of  good  insulation  and  con- 
ductivity. No  loose  or  unsoldered  joints  should  be  tolerated 
on  a  telephone  line.  The  great  enemies  to  long  lines  are 
induction  and  retardation.  The  latter  appears  to  be  the 
most  difficult  to  remove.  In  so-called  anti-induction  cables 
retardation  is  most  manifest.  When  inductive  fields 
entirely  enclose  the  insulated  conductor  the  metallic 
circuit  appears  to  remove  much  of  this  trouble.  A 
cable,  the  longest  in  this  country,  has  been  recently  laid 
fit)m  Newark,  N.  J.,  to  Jersey  City,  some  ten  miles.  The 
conductors  in  this  cable  change  their  relative  positions  at 
every  joint  of  about  1,000  feet,  and  the  remedy  seems  to  be 
effectual,  conversation  on  a  single  grounded  circuit  being 
carried  on  without  interference  with  others,  and  the  Bonnd 
of  several  Morse  wires  working  from  batteriesand  dynamos 
was  scarcely  audible.  As  to  earth  and  atmospheric  corrente, 
it  IS  believed  that  with  well-insulated  lines  of  non-magnetic 
material  a  degree  of  perfection  may  be  attainable  that  will 
leave  but  little  to  be  desired. 


Covered  Electrical  Conductors. — Apparently  the 
wire-covering  business  is  just  now  in  a  thrivmg  condition. 
The  Lea  Telegraph  Works,  Hackney- Wick,  the  new  factory 
of  the  well-known  firm  of  Messrs.  rhillips  Brothers,  is  ju^ 
completed,  and  the  engine  and  shafting  are  being  erected. 
The  building  will  be  lighted  partly  with  arc  lamps  of  the 
firm's  own  design,  and  partly  with  Edison  incandescence 
lamps.  At  their  old  works,  in  Macintosh  Lane,  HomertoD, 
an  addition  of  60  Edison  lamps  is  to  be  made  to  the  present 
installation,  which  we  noticed  some  time  since. 


Lightning  Conductors. — A  copy  of  rules  for  the  erec- 
tion of  lightning  conductors,  based  upon  the  recently  pub- 
lished report  of  the  Lightning  Rod  Conference  has,  witn  an 
explanatory  circular,  b^n  issued  by  the  Explosives  Depart- 
ment of  the  Home  Ofiice,  to  the  occupiers  of  all  factories 
and  magazmes  for  explosives,  and  to  those  local  and  police 
authorities  upon  whom  devolve  the  inspection  of  explosiTes. 
The  rules  deal  with  the  material  of  the  rods,  their  joints, 
curvature,  fixing,  &c.,  and  the  importance  of  periodical 
examination  and  testing. 

Personal. — Captain  Shaw,  chief  of  the  London  Fire 
Brigade,  arrived  in  Montreal  on  the  Slst  August,  whore  be 
was  met  bv  Alderman  Hood,  Chairman  of  the  Fire  Com- 
mittee, and  taken  to  the  Windsor  Hotel.  In  company  with 
Alderman  Hood  he  drove  to  the  City  Hall,  and  visited  the 
central  fire  alarm  telegraph  station  on  the  top  of  the  bnilding, 
where  the  system  of  alarms  and  the  connection  of  the  diflerent 
stations  on  each  circuit  were  fully  explained  to  the  risiton 
Captain  Shaw  expressed  himself  as  very  much  pleased  with 
the  system  and  apparatus. 

Electrical  Engineering. — We  beg  to  draw  the  atto- 
tion  of  our  readers  to  the  following  notice:  Prof.  w. 
Grylls  Adams,  F.R.S.,  will  deliver  a  course  of  Icctniw  o» 
electricity  at  King's  College,  London,  during  the  ensning 
session.  A  course  of  practical  work  in  electrical  testinc 
and  measurement,  with  especial  reference  to  electriw 
engineering,  will  also  l^e  carried  on  under  his  direction  w 
the  Wheatstone  Laboratory.  The  lectures  will  be  given 
once  a  week,  on  Thursdav  at  2  p.m.,  and  the  labontoij 
will  be  open  daily  (Saturdav  excepted)  from  1  to  4.  Fee, 
including  both  lectures  and  laboratory  work,  £8  8fi»  forooe 
term,  or  £21  for  three  terms.  The  work  will  b^n  JJ 
Monday,  October  9th,  1882.  Further  narticularB  may » 
obtained  on  direct  application  io  Prof.  Aaams. 
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M.  G.  Leclanchi^'s  Mercurial  Contact. — When  it  is 
desired  to  impart  the  exact  honr  ^'ven  by  a  standard  clock 
to  a  scries  of  receivei's,  the  difficulty  exists  not  in  the 
receivers  themselves,  but  in  the  establishment  of  electrical 
contacts  perfectly  good,  equal  in  duration,  without  appreci- 
able resistance,  and  rigorously  equi-distant.  If  one  contact 
lags,  the  repeating  dial  loses  ;  if,  on  the  contraiy,  the 
reverse  takes  place,  the  repeating  dial  gains.  In  order  to 
obtain  a  ^ood  contact  it  is  necessary  to  produce  a  metallic 
contact  without  oxidation,  and  without  possible  consump- 
tion of  the  metals.  M.  Leclanche  solved  the  problem,  first, 
by  producing  contact  by  the  mixture  of  two  liquid  metals, 
in  a  hermetically  closed  vessel,  and  in  the  presence  of  an 
inoxidisablo  liquid  or  ga^,  thus  protecting  the  metals 
destined  to  form  the  contact  from  atmospheric  air  ;  second, 
in  only  utilising  from  the  standard  clock  the  power  required 
to  operate  a  simple  escapement,  and  in  taking  from  a  special 
source  the  power  necessary  for  actuating  the  contact.    The 


apparatus  represented  above,  of  the  natural  size,  is  made  up 
of  a  glass  vessel  divided  into  two  chambers,  a  and  b,  by  a 
vertical  glass  partition,  c,  perforated  at  the  upper  part  by  a 
hole,  D.  The  chambers,  a  and  b,  are  half  filled  with 
mercury,  and  also  with  a  small  quantity  of  protecting  gas  or 
liquid.  The  barrel  is  then  hermetically  sealed.  By  means 
of  the  tubes,  a,  h,  the  mercury  in  the  two  chambers  can  be 
put  into  communication,  the  circuit  being  completed  by 
means  of  two  platinum  wires  arranged  in  a  circle  in  the 
interior  of  each  chamber  in  such  a  way  as  to  always  keep  in 
contact  with  the  mercnry  during  the  rotation  of  the  barrel. 

By  virtue  of  this  arrangement,  the  barrel  cannot  complete 
a  revolution  without  the  aperture,  n,  becoming  immersed  in 
the  mercury,  and  the  two  metallic  pieces,  which  are  ordi- 
narily insulated  by  the  partition,  c,  form  a  perfect  electric 
contact  between  the  two  portions  of  mercury,  m  and  n. 
\Vlien  the  revolution  is  completed,  and  the  partition,  c,  again 
separates  the  mass  of  mercury  into  two  parts,  electrically 
insulated,  a  spark  is  indeed  produced,  but  as  it  is  produced 
in  a  closed  vessel,  and  in  a  protecting  medium,  and  conse- 
quently does  not  come  in  contact  with  the  air,  there  cau  be 
no  alteration  of  the  metal ;  the  spark  produces  a  slight  vola- 
tilisation of  the  mercury,  which  condenses  in  a  pure  state, 
to  be  again  mixed  with  the  principal  mass,  which  is  thus 
preserved  indefinitely  without  any  alteration.  In  practice, 
two  openings,  d,  are  arranged  diametrically  opposite,  and 
producing  a  contact  for  each  half  revolution  of  the  vessel.. 

The  rotation  of  the  barrel  is  obtained  by  an  independent 
auxiliary  spring  ;  the  standard  clock  has  only  to  furnish  the 
power  necessary  to  actuate  the  escapements,  each  of  which 
causes  a  rotary  motion,  and  consequently  the  contact  which 
results  from  it.  This  arrangement  of  mercury  contact  has 
furnished,  in  the  hands  of  H.  Leclanche,  and  his  manu- 
facturer,  M.  Barbier,  an  entirely  regular  progression  of  the 
receiving  dials,  absolutely  corresponding  to  that  of  the  stan- 
dard clock,  without  gain  or  loss  ;  a  single  standard  clock 
allows  of  the  regulation  of  an  indefinite  number  of  receivers. 
This  system  of  contact  is  applicable  to  eve^  description  of 
apparatus  founded  upon  successive  electric  contacts,  re- 
peated at  regular  or  irregular  intervals.  The  great  certainty 
of  its  action  induced  us  to  give  a  description  of  it  to  our 
readers. 


A  Statue  to  Antoine  Cesar  Becquerel.— M.  Eil- 
mond  Becquerel,  son  of  the  eminent  French  savant^  han 
informed  the  Academic  des  Sciences  that  the  erection  of  the 
statue  to  his  father,  no^ified  bv  the  general  council  of  the 
Loriet  and  the  municipal  council  of  Chatillon,  the  execution 
of  which  was  intrusted  to  M.  Guillaume,  member  of  the 
Institute,  by  the  committee  appointed  to  receive  the  sub- 
criptions,  will  take  place  on  the  2l8t  inst. 


NEW  COMPANIES  REGISTERED. 

Duchy  Duplex  Electric  Light,  Power,  and  Storage 
Company  (Limited).— Capital  £50,000,  in  £1  shares. 
Objects  :  The  business  of  an  electric  light  and  power  com- 
pany in  all  branches.  Signatories  (with  one  share  each) : 
W.  J.  Thomas,  81,  Mildmay  Park,N. ;  A.  Harvey,  Summer- 
hill  Road,  Tottenham  ;  A.  Clegg,  13,  Whately  Road,  East 
Dulwich  ;  T.  Williamson,  104,  Elmore  Street,  N.  ;  W.  J. 
Twentyman,  264,  Amherst  Road,  N. ;  Wm.  Reynolds, 
Norbiton,  Surrey;  J.  R.  Rusden,  Rye  Lane,  Peckham.  The 
signatories  are  to  nominate  the  first  three  directors,  qualifi- 
cation, 100  shares ;  remuneration,  £100  per  annum  to  each 
director.  Registered  13th  inst.,  by  E.  Smith  &  Co.,  Ab- 
church  Chambers,  Abchurch  Yard,  E.C. 

Ferranti,  Thompson,  and  Inge  (Limited).— Capital 
£240,000,  in  £5  shares.  Office,  110,  Cannon  Street. 
Objects  :  To  carry  on  business  as  electrician?,  and  to  pur- 
chase and  work  patents  relating  to  electricity.  Signatories 
(with  one  share  each) :  *S.  Z.  de  Ferranti,  24,  Richmond 
Gardens ;  *  A.  Thompson,  8,  Guildford  Place,  W.C.  ; 
*  Francis  Ince,  St.  Benet  Chambers,  Fenchurch  Street ; 
F.  A.  Holman,  St.  Benet  Chambers ;  *  J.  W.  Temple, 
34,  Leadenhall  Street ;  R.  Acock,  Croydon ;  Robt. 
Hammond,  110,  Cannon  Street.  Directing  qualfication, 
200  shares;  remuneration,  £1,000  per  annum,  and  one- 
tenth  of  all  profits  available  for  distribution  above  the  first 
£10  per  cent.  Registered  15th  lust.,  by  Ingledew, 
Ince  &  Co.,  St.  Benet  Chambers,  Fenchurch  Street. 

Lancashire  Maxim  -  Weston  Electric  Company 
(Limited).— Capital  £100,000,  in  £1  shares.  Objects  : 
To  light  thoroughfares,  streets,  mines,  ships,  <fec.,  in  Lanca- 
shire, Cheshire,  and  North  Wales  with  tne  electric  light, 
and  for  such  purposes  to  carry  out  an  agreement  of  1 6tli 
inst.  made  with  the  Maxim-Weston  Electric  Company 
(Limited).  Signatories  (with  one  share  each)  :  J.  'W 
Campbell  and  H.  E.  Hooper,  17,  Warwick  Street;  H. 
Watt,  J.  B.  Cox,  F.  Gerrard,  and  E.  Gribble,  93,  Leaden- 
hall Street ;  C.  J.  Lewis,  5,  Sugar  Loaf  Court,  E.C.  The 
directors  are  the  Right-Hon.  Earl  De  La  Warr,  Admiral 
Sir  E.  A.  Inglefield,  Messrs.  John  Roberts,  M.P.,  Hugh 
Watts,  and  Thomas  Whitworth.  Directing  qualification, 
250  shares  ;  remuneration,  £1,000  per  annum.  Registered 
19th  inst.,  by  Campbell,  Reeves  &  Hooper,  17,  Warwick 
Street,  Regent  Street. 

*  Signatories  denoted  by  an  asterisk  are  also  directors. 


OFFICIAL  RETURNS  OF  ELECTRIC  LIGHT 
COMPANIES. 

The  following  returns  have  been  recently  filed  : 

Faure  Electric  Accumulator  Company  (Limited). — 
The  return  of  this  company  was  filed  on  the  14th  June,  and 
is  made  up  to  6th  June.  The  nominal  capital  is  £1,000,000, 
divided  into  80,000  shares  of  £10  each,  and  200,000  shares 
of  £1  each.  27,628  of  the  £10  shares  have  been  taken 
up,  and  £2  per  share  called  up,  and  50,000  of  the  £1 
shares  have  been  taken  up  and  the  full  amount  called  there- 
upon. The  total  amount  of  calls  paid  is  £105,236,  leaving 
£20  unpaid. 

Eastbourne  Electric  Light  Company  (Limited). — 
The  return  was  filed  on  28th  June,  and  is  made  up  to 
27th  June.  The  nominal  capital  is  £50,000,  in  £10  share?. 
The  number  of  shares  allotted  is  440,  and  £5  has  been 
called  up  on  each.  The  total  amount  of  calls  paid  is 
£1,182  10s.,  and  unpaid,  £1,067  lOs. 

Electric  Lighting  Contract  and  Maintenance  Com- 
pany (LniiTBD). — ^The  return  of  this  company  was  filed  on 
the  14th  ult.,  and  is  made  up  to  the  7th  ult.  The  nominol 
capital' is  £2,008,000,  divided  into  200,000  A  and  800  B 
shares  of  £10  each*    There  have  been  19,984  A  and  800  B 


248 


THB  TELBaSAFBIO  JOUBNAZ.  AlVO 

ELECTRICAL    REVIEW. 


[Sbpt.  28,  1B82. 


shares  taken  up,  and  npon  the  former  £2  per  share  has 
been  called,  and  the  latter  are  considered  as  fully  paid  up. 
The  calls  paid  on  the  A  shares  amount  to  £89,915  6s.,  and 
unpaid,  £2  15s.  £50  has  also  been  paid  on  100  shares 
foifeifeed. 

General  Electric  Lighting  Company  (Limited). — 
The  return  of  this  company  was  filed  on  22nd  June,  and 
made  up  to  13th  June.  The  nominal  capital  is  £50,000, 
in  £1  shares,  and  2,006  shares  have  been  allotted,  but  no 
call  has  been  made. 

Brush  Electric  Light  and  Power  Compant  op 
Scotland  (Limited). — ^The  return  was  filed  on  7th  inst.  and 
is  made  up  to  30th  ult.  The  nominal  capital  is  £800,000 
in  £5  shares.  Upon  22,000  shares  taken  up  £2  10s.  has 
been  called  up  and  paid,  and  8,000  shares  have  been  issued 
as  Mly  paid  m  part  payment  of  concessions. 

South  Eastern  Brush  Electric  Light  and  Power 
Company,  Limited. — ^The  return  was  filed  on  1st  inst.  and 
made  up  to  28rd  ult.  The  nominal  capital  is  £100,000,  in 
£5  shares,  the  whole  of  which  have  been  taken  up.  Upon 
19,600  shares  £1  10s.  has  been  called,  and  the  ^ill  amount 
upon  the  remaining  shares.  The  total  amount  of  calls  paid 
is  £81,800,  leaving  £100  unpaid. 


NEW  PATENTS— 1882. 


4366.  '*  A  joint  for  electrical  lamps  to  be  oooaaionaUy  suspended 
and  removed."    W.  R.  Wtwhb.    Dated  September  14. 

4367.  "Systems  of  electric  lighting."  W.  Moboak-Bbown. 
(Commnnicated  by  F.  Schmidt.)    Dated  September  14. 

4376.  <<  Dynamo-electric  machines."  M.  Depbez.  Dated  Sep- 
tember 14. 

4390.  "  Electric  lamp  holders."  J.W.  Swan.  Dated  September  16. 

4391.  "  Plates  for  secondary  batteries."  N.  C.  Cookson.  Dated 
September  16. 

4404.  "  Electric  lamps  and  apparatus  for  use  in  connection  there- 
with, and  for  other  purposes."  H.  H.  Lake.  (Communicated  by  S. 
F.  Van  Choate.)    Dated  September  16. 

4407.  ''Gkdvanio  elements."  J.  H.  Johnbok.  (Communicated 
by  A.  Bernstein.)     Complete. 

441 2.  **  Looking  points  and  sigfnals  by  electricity."  S.  Bbeab 
and  A.  Httdson.    Dated  September  16. 

4419.  "Electric  arc  lamps."    J.  Bbookie.    Dated  September  16. 

4420.  "  Gkkseliers,  chandeliers,  and  electroliers,  also  applicable  to  the 
raising  and  lowering  of  other  sliding  appliances."  M.  Mebiohensei. 
Dated  September  16. 

4421.  "  Telegrraphic  and  telephonic  apparatus."  A.  C.  Bbown 
and  H.  A.  C.  SAT7in>EBS.    Dated  September  16. 

4422.  "Telephonic  telegraphy  and  apparatus  therefor."  C.  A. 
MoEyot  and  J.  Mathieson.    Dated  September  16. 

4429.  "Incandescent  electric  lamp  globes."  J.  Cbowdeb.  Dated 
September  18. 

4431.  "Improvements  in  secondary  roltaic  batteries,  and  in  the 
manufacture  of  material  and  plates  therefor."  A.  Watt.  Dated 
September  18. 

4434.  "Galvanic  batteries."  S.  H.  Emmens  and  S.  Mason. 
Dated  September  18. 

4446.  "Electrical meters."  T.  J.  Handpobd.  (Communicated  by 
T.  A.  Edison.)    Dated  September  19. 

4460.  "Porcelain  and  other  insulators."  W.  E.  Lanqdon  and 
J.  C.  and  Q.  Fulleb.    Dated  September  19. 

4464.  *  *  Transmitters  for  speaking  telephones. '  *  W.  P.  Thoicpson. 
(Communicated  by  Gt,  F.  Milliken,  J.  W.  Brown,  and  H,  D.  Hyde.) 
Dated  September  19. 

4468.  "Manufacture  of  carbon  conductors  for  electric  lamps." 
W.  R.  Lake.     (Communicated  by  E.  Weston.)    Dated  September  19. 

4460.  "Batteries  for  generating  electricity."  G.  G.  Skbivanow. 
Dated  September  19. 

4461 .  "  Dynamo-electric  and  magneto-electric  machines."  J.  W. 
Swan.    Dated  September  19. 


ABSTRACTS  OF 

PUBLISHED    SPECIFICATIONS. 

1882. 


640.  "  Dyiiamo-electrio  and  electro-dynamic  machines."  J.  D.  F. 
AvDXKWS.  Dated  February  3.  6d.  Relates  to  the  construction 
and  arrangement  of  dynamo-electric  machines  whereby  mechanical 
power  is  converted  into  electricity,  and  of  electro -dynamic  machines 
by  which  electricity  is  converted  into  mechanical  power,  and  to 
appUanoes  for  colleotLng  and  distributing  the  electricity  in   such 


machines,  and  for  governing  their  motion.  The  inventor  cangtnwki 
the  rotating  armature  in  the  following  manner.  On  a  lemrth  of 
flexible  iron  rope  are  wound  transversely  a  number  of  coils  of  insnlBted 
wire.  The  rope  so  coiled  is  wound  in  a  number  of  oonTolatunu 
aroimd  a  barrel  of  wood  or  other  non-magnetic  material,  thus  foHobe 
the  coiled  armature  of  the  machine,  which  revolves  between  two 
opposite  magnetic  fields  each  extending  over  a  considerable  arc  of  the 
circumference.  The  wires  of  the  several  annature  a^  may  be  con- 
nected to  a  commutator  of  any  known  kind. 

677.  "  Interlocking  electric  and  other  signalling  spparatos.*'  W 
E.  Lakodon.  Dated  February  11.  lOd.  The  object  of  this  inven- 
tion is  to  provide  an  improved  means  of  interlocking  the  electric  and 
outdoor  signals  governing  the  traffic  of  railways  and  tramways  w 
especiaUv—first— it  shall  not  be  possible  to  place  a  starting  or 
standard  signal  governing  the  departure  of  a  given  train  or  engine 
in  the  "  all  dear  **  position  until  the  electric  signal  of  such  tndn  W 
been  placed  .in  the  "all  clear "  position  ;  second— it  shall ;not  be 
possible  to  release  an  electric  "  line  blocked  "  signal  until  the  train 
for  which  the  si^^nal  was  set  at  '*  line  blocked  "  has  passed  out  of  the 
section  ;  third— it  shall  not  be  possible  to  release  the  block  siml 
for,  or  to  give  the  **  all  clear  "  signal  to  the  section  out  of  which  the 
train  has  passed  until  it  has  been  signalled  forward  to  the  next  section 
in  advance,  and  until  the  "line  blocked  "  signal  for  that  section  has 
been  received. 

686.  *'  Telephone  call  or  sis^nalling  apparatus."  A.  M.  Cuml 
(A  communication  from  abroad  by  G.  M.  Hopkins,  of  Brooklyn, 
America.)  Dated  February  11.  6d.  The  object  of  this  inventionk 
to  provide  a  simple  and  effective  call  for  telephone  lines.  The  inien- 
tion  relates  to  the  class  of  sig^nalling  apparatus  employing;  magneto 
or  induction  currents  in  connection  with  polarised  beU  magnets. 

687.  "Telephone  central  office  systems."  A.  M.  Glask.  (A com- 
munication from  abroad  by  G.  M.  Hopkins,  of  Brooklyn,  Amezica.) 
Dated  February  11.  6d.  Helates  to  switch  boards  lot  oonneodng 
two  or  more  line  wires  at  a  central  telephonic  office  and  for  signalling 
subscribers  or  users,  and  for  ascertaining  ^eir  wishes  through  the 
central  office  telephone.  The  invention  consists  in  movable 
spring  switch  bars  combined  with  movable  tranyerse  rods  having  cam 
levers  for  establishing  a  connection  between  two  or  more  ot  the 
switch  bars,  and  at  the  same  time  removing  the  switch  bars  from  the 
ground  connection.  It  also  consists  in  a  system  of  central  office 
combined  polarised  aimimciators  and  relays  for  operating  local 
circuits  so  as  to  move  the  transverse  bars  carrying  cam  levers  to  £&• 
en^ge  the  cam  levers  and  place  the  switch  board  in  its  normal  con- 
dition. It  also  consists  in  an  arrangement  of  subscriber's  switch  and 
circuit  whereby  the  subscriber  may  send  either  a  positive  or  nentire 
current  over  the  line  and  through  the  polarised  annunciator  and  rdav 
so  as  to  call  the  attendant  at  the  central  office,  or  operate  the  local 
circuit  of  the  central  office  so  as  to  return  t^e  switch  board  to  its 
normal  condition. 

688.  "Transmitting  and  repeating  sounds  by  electricity,  &c" 
A.  M.  Clabe.  (A  communication  from  abroad  by  G.  M.  Hopkins,  of 
Brooklyn,  America.)  Dated  February  11.  8d.  Bdatea  to  trans- 
mitters of  the  description  described  in  the  number  of  the  Eevisw  for 
June  1st,  1880,  and  consists  essentially  in  a  contact  surface  attached  to 
a  vibratory  diaphragm  or  other  body  capable  of  vibratory  motion,  and 
a  floating  electrode  pressed  against  the  contact  surface  by  a  coonm 
of  liquid. 

730.  *  *  Apparatus  for  measuring  and  renstering  electric  currents." 
C.  A.  Faube.  Dated  February  15.  6d.  One  of  uie  principal  objects 
of  this  invention  is  an  instrument  for  permanently  registering  tk 
amount  of  electricity  that  is  passing  in  a  conductor,  so  as  to  pennit 
the  easy  reading  off  of  this  quantity  after  different  periods  of  time  as 
a  gas  meter  is  read.  The  principle  upon  which  the  instinment  if 
based  is  well  known,  viz.,  that  a  conductor  conveying  a  ounent  tends 
to  rotate  around  a  magnet.  In  carrying  the  invention  into  piactioe 
the  inventor  employs  a  cylindrical  electro-magnet  moimted  veitioally 
within  a  vessel  containing  mercury,  so  that  the  electro-magnet  is  sur- 
rounded with  mercury,  a  conductor  in  form  like  the  flier  of  aqHoning 
machine  is  pivotted  on  the  top  of  the  magnet  core  and  its  anus  dip 
down  into  the  mercury.  The  current  to  be  measured  is  caused  to 
circulate  into  the  coils  of  the  magnet  and  into  the  moving  oondactor, 
so  that  the  moving  force  is  proportional  to  the  square  of  the  current. 
The  resisting  medium  is  the  mercury  in  the  cup  which  for  this  purpose 
is  made  sufficiently  deep.  Now  as  the  force  required  to  move  any 
object  through  a  liquid  is  proportional  to  the  square  of  the  sgeed,  it 
follows  the  number  of  rotations  of  the  oondactor  will  be  proportional 
to  the  current  to  be  measured. 

740.  "Electric  lamps,  &c."  A.  M.  Class.  (A  communicatiOT 
from  abroad,  by  the  firm  of  Solignac  and  Gomx>any,  of  Paris.)  !)»*«* 
February  16.  6d.  This  invention,  which  is  applicable  both  to  eleo- 
trie  lighting  by  the  arc  and  by  the  imperfect  contact  system  of  inflsa- 
descence,  relates  to  improved  means  of  reeulating  the  feeding  iq>w 
the  carbon  or  carbons,  and  consists  in  making  the  approximation  cc 
the  carbons  dependent  on  the  fusion  or  softening  of  a  tube,  stiA,^ 
other  ob]  ect  of  glass  or  other  material  capable  of  being  fused,  m'*^ 
or  consumed  by  the  heat  of  the  arc  in  such  manner  as  to  '^^S"^^,  ^ 
carbons  in  virtue  of  the  relation  which  exists  between  the  length  of 
the  arc  and  its  temperature. 

749.  '<  Telephonic  exchange  systems  and  apparatos.*'  0*  r 
Ain>EB8.  Dated  February  16.  8d.  Belates  to  improveoMDts  u 
telephonic  exchangee  systems  and  apparatus,  and  has  ^^^^'^''^^^ 
construction  and  arrang^ement  of  tne  telephones  themselres »dtliflff 
batteries,  and  the  mode  of  using  the  same  in  telepbooic  .<J^f?^ 
systems.  According  to  the  invention  the  inventor  oom^utii  t***^' 
a  telephonic  transmitter  of  the  type  hereinafter  ^SSff^^. 
phonic  receiver  and  a  peculiar  battery  hereinaff  ."J  ifoiWi  ^  * 
portable  case,  capable  ot  being  held  in  the  hand  •>'>^l*^*f«i^J2?i 
ratus,  which  form  together  the  compound  inatnmK&S.'^besg*''''^ 
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noniu^T  in  the  proper  position,  relatively  to  each  other,  for  action, 
and  so  uiat  the  sound  waves  shall  act  both  upon  the  receiver  ana 
transmitter  during  the  operation  of  transmitting,  whereby  a  louder 
and  clears  articulation  is  obtained.  The  transmitter  employed  is  one 
of  the  type  of  what  is  known  as  Hunnings'  transmitter,  that  is  to 
say,  one,  the  handling  of  which  insures  its  adjustment.  The  inven- 
tion divides  the  chamber  or  space  for  containing  the  powdered  carbon 
or  finely  divided  conducting  material,  in  a  loose  and  free  state,  into  a 
series  of  separate  comparfinents,  whereby  the  tendency  to  a  preju- 
didal  accumulation  of  the  said  material  in  one  place,  when  the  appa- 
ratus is  in  use,  is  obviated.  The  transmitter  may  be  conveniently 
constructed  by  the  emjployment  of  a  washer  of  felt  or  other  suitable 
non-conducting  material,  perforated  with,  say,  three  holes;  this 
washer  is  attached  by  an  insulating  ring  to  a  metal  plate,  secured  in 
the  ease  of  tiie  compound  instrument,  and  the  holes  being  filled  with 
the  powdered  carbon  or  finely  divided  conducting  material,  in  a  loose 
and  free  state,  a  thin  diaphragm,  composed  wholly  or  partly  of  metal, 
18  placed  over  the  same,  and  secured  at  its  edges  to  the  insulating 
ring  by  a  metal  ring  and  screws.  In  front  of  the  diaphragm  is  the 
mouth  or  ear  piece  of  the  telephone,  and  in  the  rear  of  the  metal  plate 
is  an  electro-magnetic  receiver,  whilst  behind  the  latter  is  the  peculiar 
battery  next  hereinafter  described.  The  battery  consists  of  a  plate  of 
carbon,  covered  with  a  salt  of  mercury,  and  of  a  zinc  plate,  which 
normally  is  held  out  of  contact  with  the  mercurial  salt  by  means  of  a 
spring,  a  push  button  being  provided  in  order  to  bring  the  two  into 
contact  when  the  apparatus  is  required  for  use.  By  means  of  the 
invention  all  the  working  parts  are  enclosed  in  a  single  instrument, 
which  is  self  contained  and  portable,  and  brought  within  a  conve- 
niently small  compass,  so  as  to  be  capable  of  being  held  in  the  hand. 

768.  **  Telegraph  instrument."  F.  J.  Cheesbeottoh.  (A  com- 
munioation  from  abroad  hy  "W.  A.  Shaw,  of  Brooklyn,  Ainerica.) 
Dated  February  16.  6d.  This  invention  consists  of  a  telegfraph 
instroment  composed  of  stationary  magnets,  combined  with  a  con- 
ductor having  a  vibrating  section  that  is  detached  and  swings  freely 
in  the  main  circuit  and  in  the  field  of  the  magnet  without  breaking 
the  circuit,  and  which  is  combined  with  a  sounding  device  and 
operated  by  the  action  and  reaction  of  a  make  and  break  current 
through  the  said  vibrating  section  in  the  field  of  the  magnets ;  and 
the  said  invention  consists  also  of  an  electro-magnet  conobined  elec- 
trically with  the  said  vibrating  conductor,  and  with  a  local  circuit  for 
the  purpose  of  intensifying  and  quickening  the  motion  of  the  sounding 
device. 

761.  "Dynamo-electric  and  magneto-electric  machines.*'  0.  J. 
Chubb.  Dated  February  16.  2d.  This  invention  has  for  its  object 
improvements  in  dynamo-eleotrio  and  magneto-electric  machines. 
The  invention  consists  in  causing  the  electro  or  permanent  magnets 
of  a  dynamo  or  magneto-electric  machine  or  ma(mine  for  producing 
electricity  to  revolve  in  an  opposite  direction  to  the  armature  or  series 
of  bobbins  or  coils ;  the  object  being  to  increase  the  speed  at  whic^ 
the  coils  or  bobbins  on  the  armature  may  pass  the  magnetic  poles. 
The  invention  also  consists  in  causing  a  conducting  material  connected 
magnetically  with  such  magnets  to  revolve  in  an  opposite  direction  to 
sud&  armature,  bobbins,  or  coils,  or  conducting  materials  as  may  be 
electrically  connected  with  such  bobbins  or  coils.    {Provisional  only.) 

774.  "Protecting  wires  or  cables  for  conducting  electricity." 
J.  C.  Mewbubn.  (A  communication  from  abroad  by  A.  "HL.  J.  Jeune, 
of  Paris.)  Dated  February  17.  2d.  The  invention  consists  in  sur- 
rounding electric  conducting  wires  and  cables,  after  th^  have  been 
insulated  with  ordinary  insulating  materials,  or  with  "  Chatterton*' 
bands  or  strips,  with  a  braided,  plaited,  or  woven  metallic  covering. 
(Provitional  only.) 

821.  "Electric  telegraphs."  C.N.Talbot.  Dated  February  20. 
6d.  In  manv  towns  and  cities,  especially  in  the  suburbs,  there  are 
dwellings  and  small  manufactories  that  do  not  require  messenger  or 
telegraph  f acdHties  sufficienthr  often  to  make  it  worth  while  for  each 
person  to  have  a  call  box.  The  same  is  true  in  buildings  containing 
ofiScee,  and  under  all  such  circumstances  telegraph  and  messenger 
service  would  be  a  great  convenience.  The  invention  provides  one 
signal  box  for  tiie  use  of  several  persons,  families,  or  business  men, 
the  same  being  located  at  a  convenient  plaoe  for  the  use  of  such 
parties,  and  provides  means  hj  which  the  person  requiring  the 
servioe  wiU  be  indicated  at  the  signal  box,  so  that  on  the  arrival  of 
the  messenger  at  the  signal  box  he  will  be  enabled  to  know  who 
wants  him  or  what  is  wanted. 

2526.  "Dynamo  or  magneto-electrio  machines."  W.  B.  Lakb. 
(A  communication  from  abroad  by  J.  J.  Wood,  of  Brooklyn,  New 
York.)  Dated  May  27.  6d.  The  improvements  are  more  especially 
applicable  to  the  Gramme  type  of  generator,  or  other  dynamo  or 
magneto-electric  machine  in  which  the  coils  or  sections  of  the  arma- 
ture are  connected  in  what  is  known  as  a  "  closed  circuit,"  and  the 
said  invention  oonsists  essentially  in  an  improved  form  of  current 
regulator  whereby  the  force  of  the  current  produced  by  the  machine 
may  be  increased  or  decreased  as  may  be  required  to  suit  the  kind  or 
amonnt  of  work  which  is  to  be  performed  by  uhq  machine ;  for  instance, 
in  eleotiio  lighting  the  current  mav  be  reduced  to  suit  one  lamp,  or 
increased  to  suit  any  additional  number  of  lights  up  to  the  maximum 
number  capable  of  being  maintained  by  the  machine.  To  this  end, 
the  main  feature  of  the  invention  may  be  stated  to  consist  in  the  com- 
bination with  a  Gramme  or  equivalent  form  of  armature  and  a  movable 
broah  holder,  adapted  to  move  the  brushes  on  the  commutator  to  Uie 
pomt  of  greatest  efiFect  towards  the  minimum  position  of  a  manipu- 
lating or  adiusting  device  engaged  with  the  brash  holder,  and  witn  a 
eatoh  or  lock,  and  provided  vrith  fixed  definite  points  of  gradnation 
and  engagement,  whereby  the  brushes  can  be  set  and  held  at  certain 
indicated  and  fixed  pontions  oorresponding  to  distinct  changes  of 
enmnt,  soited  for  one  or  more  lights  without  trouble  or  calculation 
on  tlie  part  of  the  operator. 


CITY  NOTES. 


Old  Bboao  Stbsxt. 


EDISON'S   INDIAN   AND    COLONIAL    ELECTEIO 
COMPANY    (LIMITED). 

Ok  Thursday  afternoon  the  first  ordinary  general  meeting  of  the 
shareholders  of  the  above-named  company  was  held  at  the  (Xty 
Terminus  Hotel,  Cannon  street,  the  Marquis  of  Tweeddale,  chairman 
of  the  coinpany,  presiding. 

Mr.  J.  Forwood  Tafe,  secretary,  having  read  the  notice  convening 
the  meeting, 

The  Chairman  said :  Gentlemen,  you  are  no  doubt  aware  that  this 
meeting  has  been  convened  undc»r  a  section  of  the  Companies'  Act 
which  requires  that  a  public  meeting  should  be  held  within  four 
months  of  the  formation  of  the  company.  There  is  no  report,  and,  of 
course,  in  the  early  life  of  the  company,  there  are  no  accounts  to 
submit,  but  I  am  here  to  give  any  information  which  may  be  desired 
with  regard  to  the  past  or  future  of  the  company.  The  company  was 
incorporated  on  the  13th  June,  and  on  the  Monday  following  uie  &PJ^- 
cations  for  shares  amounted  to  24,482,  which  were  fiilly  allotted.  The 
number  was  not  quite  so  large  as  we  had  anticipated,  more  especially 
with  regard  to  the  interest  that  the  public  had  before  that  time  token  in 
similar  enterprises ;  but  we  ascribe  that  falling  off  to  the  great  atten- 
tion which  at  that  particular  moment  was  being  turned  to  affairs  in 
the  East,  which  very  much  disturbed  the  financial  world  and 
occupied  the  attention  of  the  public  in  general.  The  object  of 
the  company  was  to  acquire  the  patents  and  appliances  which 
were  the  property  of  Mr.  Edison,  and  which  went  to  compose 
what  is  known  as  the  Edison  system  of  electric  lighting.  Mr. 
Edison,  as  probably  every  one  present  was  aware,  was  a  gentleman 
of  high  scientific  attainments,  who  has  devoted  man^  years  of  his  short 
but  useful  Ufe  towards  developing  electricity  m  several  forms. 
One  with  which  we  are  at  j^resent  concerned  is  that  which 
deals  with  both  public  and  private  lighting  by  electricity.  No 
doubt  there  are  many  others  in  the  same  neld,  who  have  made 
ver^  important  advances  in  this  subject,  but  no  one — I  think 
it  is  admitted  b^  everybody — has  done  so  much  to  render 
lighting  by  electricity  practical  and  possible  as  has  Mr.  Edison. 
In  fact,  he  has  no  rival  in  this  so  far  as  I  am  aware.  You  have 
only  to  look  around  you  for  proof  of  that  fact,  if  you  have  any 
doubt.  You  have  only  to  see  what  he  has  done  on  the  Holbom 
Viaduct,  where  an  area  of  this  (Atj  is  successfully  lighted ;  and  again 
g^  to  the  Post-office,  which  is  lighted  from  the  same  centre, 
and  there  you  will  see  another  piece  of  successful  lighting.  A  very 
large  portion  of  New  York  is  also  at  present  being  lighted  by  Mr. 
Edison's  system.  When  you  consider  the  space  lighted  in  New 
York  from  a  centre  occupies  a  square  mile,  which  would  be,  if  in 
London,  from  about  this  spot  to  Charing  Cross — that  would  be  one 
side  of  ^e  square — jon  mav  form  some  idea  of  the  ma^^nitude  of  this 
operation.  There  is  another  piece  of  important  evidence  on  this 
matter,  that  amongst  all  the  exhibitors  at  the  gfeneral  exhibition  at 
the  Crystal  Palace  Mr.  Edison  was  the  only  one  to  secure  the 
gold  medal  for  a  general  system  of  electric  lighting.  It  is  that 
^stem  of  which  we  have  become  possessed  through  the  medium  of 
this  company,  and  the  object  of  the  company  is  to  give  the  benefit  of 
it  to  India,  Ceylon,  South  Africa,  and  tiie  Australian  Colonies. 
With  a  view  to  prosecuting  our  business  we  appointed  Major  Flood 
Page  as  our  general  manager,  who  occupied  the  position  ox  general 
manager  of  the  Crystal  Palace  for  years.  He  is  a  gentleman  of  great 
energy,  and  I  have  no  doubt  will  prove  a  most  successful  manager  in 
the  position  he  is  now  in.  No  sooner  was  the  companv  formed  than 
we  entered  into  negotiations  with  different  substantial  parties  from, 
the  colonies  with  a  view  to  establishing  bases  of  agreements 
for  companies  in  those  parts.  I  may  mention,  although  it  is 
not  desirable  to  go  into  these  details  too  fully,  that  we  have  entered 
into  negotiations  for  the  formation  of  a  company  in  the  Cape  of 
Gk)od  Hope  and  two  of  the  Australian  colonies.  At  the  Cape  of  Gk>od 
Hope  there  is  every  reason  to  believe  that  the  company  will  meet 
witn  success.  One  of  the  most  imi>ortant  and  successful  of  Mr. 
Edison's  installations  has  been  made  at  the  Cape,  where  the  Parlia- 
ment House  was  lighted  successfully  about  a  year  ago ;  and  we  have 
accounts  from  the  Cape,  showing  how  gratified  the  public  are  with 
this  successful  attempt  to  cany  out  electric  lig  hting  there.  Mr. 
Hortsek,  who  conducted  the  whole  business  of  the  installation  at  the 
Cape,  is  going  out  to  Bombay  with  a  similar  installation  from 
this  company,  to  give  the  people  of  that  place  some  idea  of  our  system 
of  electric  lighting.  Major  Flood  Page  left  England  at  the  b^fuining 
of  this  monm,  intending  to  land  at  the  Cape,  uid  then  to  proceed  to 
Australia  to  cany  out  l£e  objects  of  ih.e  company,  and  your  directors 
will  be  very  much  disappointed  if,  within  a  comparativebr  short  time, 
they  do  not  get  some  news  of  a  favourable  kind  from  Mr.  Hortsek. 
So  far  with  regard  to  the  business  of  the  company.  With  regard  to 
electric  lighting  in  general,  if  I  were  not  a  thorough  believer  in  the 
electric  light  you  wtmld  not  see  me  here  to-day.  I  am  a  firm  be- 
liever in  electric  lighting,  and  I  believe  most  firmly  that  it  wiU 
be  the  light  of  the  future.  I  think  any  one  who  has  seen 
it  —  and  I  presume  all  you  gentlemen  have  had  opportunities 
of  seeing  it  and  forming  an  opinion  —  cannot  doubt  that  it  is 
the  most  perfect  light  that  has  ever  been  exhibited  or  attempted, 
as  to  its  f  easibUity  and  its  superioritv  in  every  particular  over  gas 
there  comes  the  question  of  (XMt.  Tnis  is  at  the  very  root  of  the 
whole  thing,  altiiough  dectrio  lighting  may  be  veiv  good  for 
persons  and  places,  where  it  can  be  afforoiBd,  it  can  only  be  a  general 
commercial  success  on  the  assumption  that  it  Is  generally  employed, 
and  it  can  only  be  generally  employed  at  a  price  similar  to  gas,  or 
perhaps  at  a  very  liUle  more.  Now,  gentlemen,  holding  this  opinion, 
I  turned  my  attrition  to  results  as  to  cost.  The  result  of  mv 
inquiries   was   this,   that  I    believe    lighting  by  electricity  wiU 
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compete  Buccessfully  when  established  on  a  suitable  scale  with  gas, 
even  in  Exigland,  and  in  countries  where  gas  is  as  cheap  as  in 
Ibigliuid.  This  is  the  result  of  inquiries  I  have  instituted  for  mj 
own  inf onnation,  and  you  will  bear  this  in  mind,  that  gas  is  some- 
thing over  38.  per  1,000  feet.  If  electric  lightinsr  can  compete  with 
gas,  which  is  at  something  like  Ss.  for  the  1,000  feet  it  is  quite  clear 
that  it  will  compete  successfully  with  gas  where  gas  is  much  dearer. 
Gas  at  the  Cape  of  Grood  Hope  averages  from  128.  6d.  to  16s. 
per  1,000  feet,  and  in  the  Colonies  and  in  India  the  cost  of  ras  is 
considerablj  in  excess  of  the  price  in  this  country.  Therefore  if 
lighting  by  electricity  is  likely  to  pay  in  this  country,  it  is  all  the 
more  likely  to  pay  in  the  Colonies,  where  gas  is  so  much  dearer.  It  is 
one  of  the  advanta^  of  the  use  of  the  electric  light  in  the  East  that  it 
causes  a  far  lees  raising  of  the  temperature  than  does  the  use  of  gas. 
Therefore  one  of  the  many  advantages  of  the  use  of  electricity  is  the 
fact  that  it  reduces  the  temperature.  In  the  Colonies  and  India  the 
advantage  of  the  li^ht  will  be  that  it  is  one  free  from  noxious  vapours. 
Holding  these  opinions,  that  it  is  not  only  a  good  light,  but  that  it  is 
also  an  economical  light,  you  will  understand  that  we  have  entered 
into  the  company  with  the  fuU  belief  that  its  operations  will  be 
attended  with  perfect  success,  and  I  look  forward  to  meet  you 
twelve  months  hence  with  a  good  and  successful  report  of  our  pro- 
ceeding's during  the  year. 

Mr.  Campbell  remarked  that  the  chairman's  statement  that  the  cost 
of  gas  being  much  more  was  very  important,  but  he  thought,  in  order 
to  get  at  the  comparative  or  relative  cost  of  gas  and  electricity,  they 
wanted  to  know  what  there  was  in  enhanced  price  for  working  the 
dynamo  machines. 

The  Chairman  said  that  coal  was  by  far  the  largest  item  in  the 
manufacture  of  g^,  but  it  was  comparatively  a  very  small  element 
in  the  production  of  electricity.  Of  course  electricity  would  be  more 
economical  when  water-power  is  obtainable. 

Mr.  Campbell :  That  aoes  not  apply  to  Australia,  I  doubt. 

The  Chairman:  Well,  I  don't  know  that  it  does  so  much,  but  it 
does  elsewhere. 

No  further  questions  being  asked, 

Colonel  Gouraud  proposed  a  vote  of  thanks  to  the  chairman,  which 
was  seconded  by  Mr.  J.  E.  Beves,  and  the  chairman  having  very 
briefly  responded,  the  proceeding^  terminated. 


DIRECT    SPANISH     TELEGRAPH    COMPAITY 
(LIMITED). 

The  report  of  the  directois  for  the  half-year  ended  June  30th,  1882, 
shows  a  balance  to  the  credit  of  profit  and  loss  of  £5,889  128.  The 
receipts  were  £1,075  12s.  3d.  in  excess  of  those  for  any  previous  half- 
year  since  the  formation  of  the  company.  The  Bilbao  cable  was  in- 
terrupted twenty  days  during  last  half-year,  from  April  30th  to  May 
19th.  The  repairs  were  very  promptly  executed  and  the  cable  has 
since  been  in  excellent  working  order.  The  cost  of  the  repairs, 
£2,814  9s.  4d.,  has  been  paid  out  of  the  revenue  of  the  half-year. 
The  Marseilles-Barcelona  cable  remained  in  excellent  workinflf  order 
throughout  the  half-year,  and  continues  so.  To  meet  a  considerable 
accession  of  business,  new  offices  have  been  eng^aged  in  LoEidenhall 
Street,  and  will  be  ready  for  occupation  shortly.  'Die  payment  of  the 
dividend  on  the  preference  shares  absorbs  £2,921  10s.,  leaving 
£2,968  2s.,  out  of  which  it  is  proposed  to  declare  a  dividend  of  3s. 
per  share,  free  of  income-tax,  on  the  ordinary  shares,  and  to  add  £800 
to  the  reserve  fund,  which  will  then  amount  to  £6,000,  leaving  a 
balance  of  £228  9s.,  which  it  is  proposed  to  devote  to  the  reduction  of 
the  preliminary  expenses  account. 


SWAN  ELECTRIC  LIGHT  COMPANY  (LIMITED). 

The  first  statutonr  meeting  of  the  above  company  was  held  in  Cannon 
Street  Hotel  on  Tuesday  last,  James  Staats  Forbes,  Esq.,  presiding. 
The  Secretary  having  read  the  notice  convening  the  meeting, 
The  Chairman  said:  G^tlemen,  this  is  a  statutory  meeting. 
According  to  the  articles  of  association,  within  four  months  of  the 
launching  of  the  company,  the  directors  are  to  call  the  proprietors 
together,  not  for  the  purpose  of  submittinK  any  report  of  accounts, 
but  simply  to  oonfoim  to  what  appears  to  be  somewhat  of  a  techni- 
cality — probably  as  a  means  of  introducing  to  gentlemen  interested  in 
these  enterprises  the  outward  and  visible  form  of  those  persons 
to  whom  they  have  thought  fit  to  intrust  their  interests. 
This  is  our  first  appearance  before  you  as  a  board  of  directors.  I 
should  be  very  happy  to  go  through  the  forms  which  prevail  in 
polite  society  of  intnxlucing  myself  and  the  various  oUier  directors. 
First  of  all,  Mr.  Stevenson,  M.P.,  of  Newcastle,  who  has  been  very 
much  mixed  up  in  electrical  affairs,  being  bim^lf  a  scientific  tr^an  ; 
Mr.  Batt,  a  highly-respectable  London  merchant;  Mr.  ViUiers, 
director  of  a  very  important  public  company,  whose  name  you 
will  all  know ;  Major- General  Trevor,  from  India,  a  gentleman 
of  great  experience;  and  perhaps  the  most  important  of  all,  from 
some  points  of  view,  the  distinguished  inventor  of  our  light,  Mr. 
Swan  nimself .  This  is  hardly  ^e  place,  perhaps,  to  pav  a  tribute 
to  a  man  of  g^enius,  but  we  have  backed  our  opinion  of  Mr.  Swan  as 
a  man  of  genius  by  our  investments.  He  was  to  me  an  abstraction 
till  very  recently,  but  what  I  have  had  to  do  with  him  satisfies  me 
that  he  possesses,  not  only  the  attributes  of  a  man  of  genius,  but  also 
what  is  rare  in  such  a  combiaation,  the  attributes  of  a  man  of  business 
as  well.  We  are,  also,  fortunate  in  securing  the  services  of  another 
grentleman  eminent  in  his  way,  Mr.  Crompton.  I  need  hardly  tell  you 
that  whatever  the  confidence  reposed  in  the  board  of  directors  who  aro 
a  necessary  adjunct  to  a  representative  institution  like  all  joint-stock 
companies,  the  real  essence  of  this  concern  lies  in  this :  whether  you 
have  or  have  not  done  wisely  in,  so  to  speak,  backing  Mr.  Swan  and 
'^"OTipton,  because  upon  their  knowledge  and  their  devotion 


must  ultimately  depend  the  success  of  this  company.    Of  ooone  it  is 
very  earl^  indeed  to  enlarge  upon  that  topic.    There  has  been  a  tind 
of  electrical  lighting — ^what  shall  I  call  it? — ^fever,  as  everybody 
knows.   During  the  last  few  months  a  gpneat  many  companies  have  been 
started,  and  a  g^reat  number  of  predictions  have  been  niade.  We  behere 
that  the  Swan  lamp  is  a  sound  practical  thing  with  a  great  fatme. 
I  think  it  would  be  almost  useless  to  indulge  in  prophecy,  becanie 
burnt  bairns  dread  the  fire.     I  have  had  to  prophesy  sometimes  in 
other  matters,  and  I  find  that  if  you  prophesy  right,  it  is  all  right, 
but  if  you  prophesy  wrong,  you  are  terribly  blamed.    But  as  fsr  ai 
the  observation  of  a  non-soientifio  person  and  man  of  buaineas  g;oes, 
I  think  that  anybody  may  satisfy  himself  by  going  to  elec&ical 
exhibitions,  by  going  to  certain  places  where  the  new  light  is  to 
be  seen  beside   others,   that  whatever  the  merits  or  demerits  ol 
other   inventions    may  be,    the  Swan    is  an    excellent,    practical, 
and  beautiful   lighting  apparatus.      You  can  see  it,  I  think,   ai 
pleasantiy  as  anywhere  at  the   Savoy  theatre.      I  do  not  Imow 
whether  anybody  has  been  there,  but  if  not  one  would  almost  recom. 
mend  them  to  gfo,  not  only  to  see  the  500th  and  some  odd  representa- 
tion of  a  very  popular  burlesque — **  Patience  **  (laughter) — ^but  to  Bee 
how  comparatively  comfortable  a  theatre  may  be  made  by  the  instni. 
mentality  of  the  Swan,  not  only  as  affecting  the  vision,  but  in  regaid 
to  the  high  temperature  which  often  prevfuls  in  such  places.    Apart 
from  the  beautiful  softness  and  soothing  effect  upon  the  eye,  of  the 
Swan,  there  is  always  a  very  low  temperature  in  the  theatre  lit  up  by 
it.    All  that  seems  to  point  to  this,  that  we  are  possessed  of  a  meant 
of  producing  a  light  applicable  for  any  kind  of  things — for  street 
lighting  if  need  be,  for  tiie  lighting  of  great  public  buildings,  for 
theatres  and  halls  of  every  kind,  manidactoneSy   coal  mines,  and 
steamers.    I  have  had  a  little  to  do  with  rather  an  interesting  steam- 
ship just   launched — the    Imicta,  which  is  to  ply  between  Dorw 
and  Ualais,  and  I  assure  you  not  the  very  least  of  her  merits  ia  tbat 
she  is  lighted  by  the  Swan  light,  and  a  most  admirable  adjunct  it  i« 
to  a  steamer.    A  g^reat  number  of  ships  on  some  of  the  principal  linee 
— the  Orient  line  and  the  Union  line — are  being  lit  up,  and  an  appli- 
cation of  this  light  to  almost  every  purpose  ashore  or  afloat  seems  onlj 
a  question  of  time.     Since  the  formation  of  the  oonipany,  fourm<mtlb 
agfo,  we  have  had  a  g^ood  deal  of  work  to  do.    We  bought  the  Swan 
Company  as  a  going  concern,  and  we  also  bought  certain  very  valuable 
patents  and  had  to  take  them  over.    We  also  made  an  arrangement 
with  Mr.  Crompton  under  which  what  are  called  instaUations,  the 
machinery  necessary  for  producing  both  the  Swan  light  and  the  aic 
light  in  different  places,  had  to  be  taken  over  in  virtue  of  the  purchase, 
l^at  has  been  fdl  done,  and  I  can  tell  you  that  the  factories  in  wbidi 
these  lamps  are  produced  are  in  admirable  working^  order.    We  found 
everything  there  that  we  had  contracted  to  buy  in  proper  ocmditioD. 
It  has  of  course  involved  some  little  time  making  t^e  transfer.    We 
have  had  also  to  consider  the  extension  of  the  business,  and,  without 
wishing  to  make  any  g^reat  flourish  of  trumpets,  I  may  say  geaenUj 
that  so  far  the  progress  of  the  concern  has  been  very  satisfaetor;. 
Of  course  it  is  a  new  thing.    We  had  a  great  many  difficoltiet  to 
contend  with,  bemuse  a  great  many  persons  are  competiiig  for  the 
public  favour — the  Brush,  the  Edison,  and  so  forth.    WhatevK  the 
differences  may  be  between  one  invention  and  another,  we  feel  thst 
there  is  scope  for  the  exercise  of  them  alL    The  field  is  so  wide  that 
there  ought  to  be  no  jealousy,  no  conflict.    In  fact,  there  is  quite 
enough  for  everybody  to  do  to  carry  out  this  wonderful  and  heaiibfal 
invention.    I  don*t  know  whether  you  would  like  me  to  go  much  into 
details.    First  of  all,  the  company  is  formed.      Then,  the  variou 
works  have  been  taken  over.    We  are,  of  course,  not  insensiUe  to 
what  is  going  on.    We  have  had  to  watch  with  some  cere  rather  la 
important  piece  of  legislation.    It  was  not  very  politic  or  very  wia 
to  make  any  very  g^reat  display,  or  to  ur^  forward  the  baane« 
while    Parliament    was    making    up    their    minds    as  to  what 
was  to  be  the  position  of   these  companies  in  the  future.     Tit^ 
have  only  just  mractically  concluded,  within  a  very  short  tima,  • 
particular  Act  of  JParliament  which  does  regulate  the  position  of  such 
companies  in  the  future  with  regfard  to  the  public  service.    'Th^ 
Board  of  Trade,  happily,  I  think,  took  the  initiative,  which  will 
probably  prevent  electric  light  companies  from  falling  into  soaifi 
extravagances,  such  as,  for  instance,  railway  and  gas  oompaniai  fall 
into.    They  have  laid  down  certain  gpeneral  prinmnles  as  to  the  u« 
of  this  electric  light  for  public  purposes,  and  we  nave  waited  Tery 
patiently,  and  developed  our  concern  prudentiy  and  cautiously,  ■« 
men  of  business  ought  to  do.    Of  course  we  hope  between  now  sad 
our  firet  business  meeting  to  be  enabled  to  produce  a  statement  of 
capital  account,  and  of  worldng  expenses  and  revenue,  which  wouW 
be  more  or  less  satisfactory.    There  was  no  reason  to  believe  that  it 
would  not  be  entirely  satisfactoiy.    I  would  be  almost  indmedto 
warn  you  not  to  be  carried  away  by  believing  that  an  enterpnse  of 
this  sort  will  produce  at  firat  a  very  g^reat  or  brilliant  profit.    0« 
knows  perfectiy  well  that  some  of  these  companiee  have  acqimw 
very    large  sums    of    money    by   what    they   call    sdling  th«r 
licences  and  their  privileges  to  affiliated  oompcunies.    This  is  a  voy 
legitimate  source  of  profit,  and  one  open  to  us  a^  well  as  to  ^^^Vj^ 
of  course  the  real  base  of  the  prosperity  of  a  company  like  tiiis  mw 
be  in  the  profit  we  reaUse  upon  our  daUy  businiss— the  diffewnoe,  ffl 
fact,  between  what  you  receive  in  the  sale  of  jJp  article  and  what » 
cost  you  to  produce  it.    As  far  as  our  experiex^oe  goes,  I  ^j^^** 
have  no  reason  to  apprehend  that  there  wUl  not  be  such  a  4*^f5? 
between  the  cost  of  the  production  of  our  li^ht  And  the  price  ww 
supply  to  the  public  as  will  leave  a  very  fair,  i'.deed  a  veiy  ^Wj 
interest  upon  your  capital.    We  have  not  only  lytoght  the  ^J'^JL^^ 
and  the  priviiCgee  attaching  to  its  maniifacture  Ifliioa^^iout  w  I  nw™ 
Kingdom  and  tiie  colonies,  but  also  one  or  two  olhar  tiring*.  E^wT  **• 
has  heard  a  good  deal  about  Faure's  accumulatoV  a  rem»«aUe  m»w 
tion,  coming  in  aid  of  the  electric  light.    Mr.  Swan  had  some  ibt«- 
tions  in  connection  with  accumulators,  so  had  Ijlr.  Sellon,  of  JTS 
valuable  kind.      Just  as  with  the  lamp,  theiM  ii  »  strong  ^w»7 
resemblance  between  all   these  kinds  of  acol 
our  good  fortune  to  be  in  possession,  through  tl 


nulatora,  •wU*J} 
igreeaosnti  cfltew* 
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into  between  Itfessrs.  Swan  and  Sellon,  and  as  part  of  the  assignment 
to  us,  of  the  rights  to  an  accumulator  and  the  power  to  manufacture 
i^  which  will  be  of  the  greatest  value  to  us  as  a  company.     I  will 
merely  indicate  that^  as  one  source  of  profit.    Any  gentfeman  can 
466  the  practical  application  of  such  an  accumulator  on  the  Brighton 
fiailwa^,  where  a  train  starting  is  supplied  with  a  certain  amount  of 
electria^  and  is  enabled  to  light  itsdf  during  a  long  journey  from 
one  end  to  the  other,  at  a  price  something  within  the  cost  of  gas. 
This  is  an  indication  of  what  the  system  will  enable  us  to  do.    All 
the  railways  in  this  country  and  in  European  countries  will  be  Ut,  I 
feel  satisfied,  sooner  or  later  with  this  charming  electric  light,  and  in 
that  you  seo  what  an  outlet  for  business  there  is.    We  possess  the 
accumulator,  and  without  it  you  cannot  get  the  light  into  opera- 
tion.    The    arc    light  has  a  great  variety  of    names — one    ught 
has  a  little  advantage  this  way  and  another  that  way — but  oU 
are  generated  by  means  which  appear  very  simple  now,  and  which 
are   dear  enough  to   the  ordinary  understanding.      We  have  no 
antipathies,  ana  no  preferences,  and  no  antagonisms.    The  rule  we 
lay  down  for  ourselves  is,  having  a  perfectly  practicable  and  beautiful 
invention,  to  studiously  find  our  wav  how  to  apply  it  on  advantageous 
tenns  for  the  proprietors.    I  shall  be  glad  as  far  as  I  can  to  answer 
questions  of  a  general  kind.     If  any  gentleman  wishes  to  ask  any 
scientific  questions,  Mr.  Swan  is  here  to  speak  for  himself ;  and  if 
anybody  wants  to  hear  about  dynamo  machines  and  the  different 
kinds  of  installations,  Mr.  Crompton  will  be  happy  to  tell  him.     I  do 
not  think,  however,  I  should  sit   down  without  adverting  to  one 
subject.    You  may  have  seen  that  some  legal  proceedings    were 
instituted  by  the  Edison  Company  against  us  for  infringement.     We 
are  not  very  seriously  alarmed  on  this  side  of  the  table  about  it.     The 
Edison  Company  are  a  highly  respectable  body  of  people,  with  no 
doubt  the  invention  of  a  very  distinguished  man.     It  is  a  very 
happy    thing    for    us    that    we     have    an    Edison    in    the    one 
hemisphere   and    a    Swan    in    the  other    to    hit    upon    inventions 
vhich  are  allied  in  character  though  perhaps  not  the  same  in  effect. 
We  look  upon  that  move  of  the  Edison  company  as  a  mere  political 
thing,  but  I  don*t  think  that  seriously  there  can  be  any  doubt  as  to 
the  entire  safety  of  Mr.  Swan*s  invention.     Eveirboay  knows,  as 
a  matter  of  public  notoriety,  that  long  before  Mr.  Edison  was  heard 
of,  Mr.  Swan  had  actually  lectured  and  exhibited  lamps  in  England, 
and  we  apprehend  no  great  difficulty  with  the  Edison  company,  for 
this  reason  :  the  field  is  so  enormously  wide,  that  no  particular  body 
of  mwi,  or  any  particular  inventor,  can  possibly  hope  to  cover  it,  or 
to  monopoliso  it  for  himself,  and  I  think  it  very  likely  that  we  may 
see,  in  respect  to  the  Edison  and  Swan  companies,  a  similar  arrange- 
ment to  that  which  took  place  between  the  Edison  and  Bell  company 
in  the  telephone.    The  two  are  almost  identical.    There  was  an  elec- 
trical invention  of  marvellous  ingenuity  and  enormous  public  value, 
and  there  were  two  inventors,  one  a  Scotchman,  Mr.  Bell,  and  the  other 
Mr.  Edison.  These  two  companies  started  inLondon,  and  there  was  talk 
of  litigation  on  both  sides,  but  the  common-sense  of  the  proprietors  and 
directors  induced  them  to  do  what  was  of  exceeding  advantage  for  both 
to  do — to  put  their  horses  together  and  make  common  interest.  I  think 
something  exceedingly  like  that  may  take  place  between  the  Edison 
and  the  Swan  (hear,  hear.)    It  is  rather  fortunate  for  us  that  some 
people  connected  with  the  Edison  Lighting  Company  and  some 
of  uie  people  connected  with  the  Swan  Lighting  Company  are  also 
people  connected  with  the  Edison  Telephone  and  the  Bell  Telephone. 
I  have  the  honour  of  being  the  depu^- chairman  of  the  Bell  Tele- 
j^one  Company,  and  I  am  now  the  deputy  chaiiman  of  the  United 
Telephone  Company,  that  having  been  formed  by  the  union  of  the 
Edison  and  the  ^11 ;  and  I  think  I  may  say  it,  not  for  the  sake  of 
vanity,  but  to  illustrate  my  previous  remark,  that  it  was  a  good  deal 
owing  to  me  that  the  arrangement  was  brought  about.   The  things  are 
so  absolutely  analogous,  the  interests  are  so  identical,  that  I  thiiuE  the 
Mime  result  may  follow  here.      At  all  events,  we  do  not  at  all  intend  to 
litigate  ;  we  would  much  prefer  going  on  in  an  honourable,  straight- 
forward, gentlemanly  competition  wiOi  other  competitors,  being  per- 
fectly satisfied  that  aU  we  can  do  to  meet  the  g^wing  wants  of  the  public 
in  this  direction  will  tax  our  full  powers.    All  Uiat  is  very  general.  I 
cannot  go  into  figures.    I  cannot  say  more  than  I  have  said,  unless 
any  proprietor  will  suggest  something  to  me  as  to  further  information 
upon  any  point.    I  must  sit  down  without  having  any  resolution  to 
propose  or  any  accounts  to  submit.    If  any  of  my  colleagues  like  to 
make  any  obaiervationB  to  the  meeting,  I  am  sure  we  shall  be  very 
glad  to  listen  (hear,  hear). 

After  a  pause  the  Chairman  said :  As  the  spirit  does  not  seem  to 
move  anybody,  I  shall  merely  say  that  we  shall  prosecute  our  busi- 
neas  in  the  best  shape  we  can,  and  having  held  this  first  statutory 
meeting  according  to  our  articles,  in  the  course  of  eight  months  or  so 
we  ahaJl  have  the  pleasure  of  calling  the  proprietors  together,  and 
then  submit  to  them  in  proper  form  the  report  and  aooounta  of 
business,  whatever  it  may  be  at  that  time.  I  think  that  when  that 
time  comes  we  shall  be  found  to  have  made  satisfactory  progress.  If 
not,  it  will  not  be  for  want  of  effort  as  far  as  this  kind  of  invention 
is  susceptible  of  being  forwarded,  or  ability  on  the  part  of  my  excel- 
lent colleagues  and  coadjutors.  I  ought  to  have  mentioned  that  there  is 
one  other  gentleman  in  the  room  whose  connection  with  our  light  ought 
not  to  be  Tost  sight  of— Mr.  Stem,  who  has  been  associated  with  Mr. 
Swan  in  the  perfecting  of  this  most  beautiful  li^ht,  and  to  whom,  I  am 
sure,  Mr.  Swan  would  do  full  justice  for  assistance  received.  He 
conjoins  the  position  of  a  man  of  business  with  a  love  and  knowledge 
of  abstract  science  so  g^at  that  he  has  been  enabled  to  be  of 
inestimable  aid  to  Mr.  Swan  himself  in  the  perfection  of  this  lamp. 
I  think  that  Mr.  Swan  will  be  the  first  to  accord  to  him  a  share  of 
that  inventive  faculty,  and  that  wonderfully  patient  power  which  has 
been  neoessary  to  develop  what  seems  so  simple  a  tning  as  a  Swan 
lamp,  whidi  you  can  buy  for  Ss.  (hear,  hear).  There  is  no  other 
busmess  except  to  say  that  we  have  fulfilled  the  statutory  duty  of 
calling  you  together  and  to  thank  you  for  your  attendance. 

The  proceedings  closed  with  a  unanimous  vota  of  thanks  to  the 
chairman  for  his  able  conduct  in  the  chair. 


THE  DUPLEX  ELECTRIC  LIGHT,  POWER,  AND 
STORAGE  COMPANY  (LIMITED). 

Thb  first  ordinary  general  meetix^  of  this  company  was  held  on 
Monday  last  at  the  offices,  9,  Soho  Sauare,  Dr.  Lilley  in  the  chair. 

The  notice  convening  the  meeting  having  been  read  by  the  Secre- 
tary, 

The  Chairman  said  the  cdlotment  of  the  shares  took  place  at  the  end 
of  May,  and  the  **  par  **  issue  was  restricted  to  £30,000.  Since  then 
387  additional  shares  had  been  allotted  at  10s.  premium,  thus  reaUsing 
a  prulit  of  £193  lOs.  Suitable  premises  for  the  Company's  business 
had  been  taken  on  advantageous  terms  at  9,  Soho  Square.  Arrange- 
ments had  been  made  for  the  manufacture  of  the  duplex  incandes- 
cent lamp  on  a  large  scale,  and  the  execution  of  the  orders  for  con- 
siderable numbers  was  being  proceeded  with.  The  first  duplex 
dynamo  had  been  manufactured,  and  was  now  working,  making 
most  satisfactory  progress.  As  regarded  other  duplex  appliances 
good  progress  was  being  made,  and  the  directors  were  satisfied 
that  the  company  possessed  a  more  complete  electric  system  than  any 
of  its  competitors.  They  were  ready  to  adopt  any  invention  of  im- 
proved merit,  provided  that  no  terms  were  asked  for  beyond  tha 
payment  of  a  moderate  royalty,  and  the  provision  of  proper  g^^ran- 
tees  for  the  working  of  the  patents.  They  did  not  take  up  a  position 
of  competitive  host&ty  with  other  companies,  but  were  ready  to  tako 
the  executive  orders  for  any  of  their  systems  that  individual  clients 
might  prefer,  the  company  s  profits  in  such  cases  being  the  wholesale 
trade  discounts  allowed  by  the  proprietors  of  the  respective  patents. 
Their  operations  thus  covered  the  whole  ground  of  electrical  work, 
instead  of  being  confined  to  the  single  business  of  lighting.  Their 
general  trading  department  was  now  in  active  operation,  and  already 
yielding  satisfactory  profits.  They  had  also  begun  to  take  con- 
tracts for  electric  installations  in  various  localities,  and  had 
been  able  to  secure  the  services  of  a  large  number  of  in- 
fluential  local  agents ;  in  fact,  they  had  on  their  books  the 
offer  of  much  more  work  than  they  could  possibly  execute  pending 
the  development  of  their  manufacturing  departments,  and  it  would 
necessarily  be  some  time  before  they  could  cany  out  operations  on  a 
large  scale.  He  mentioned  this  to  prevent  disappointment  in  the 
case  of  shareholders  and  others  desiring  electric  installations  at  short 
notice.  These  prospects  had  led  the  directors  to  regard  with  favour 
the  establishment  of  sub-companies,  and  they  were  glad  to  report 
that  the  first  of  such  assodations  was  now  an  accomplished  fact.  It 
had  taken  the  title  of  the  Duchy  Duplex  Electric  Light,  Power,  and 
Storage  Company,  and  was  to  work  this  company's  concessions  for 
the  counties  of  Devon  and  Cornwall.  They  had  received  a  first  pay- 
ment of  £1,000  in  cash  and  £3,875  in  shares  for  this  concession,  and 
were  to  be  paid  for  their  instalments  until  a  total  royalty  equal 
to  2d.  per  head  of  the  population  had  reached  their  hands.  In 
addition,  the  Duchy  Duplex  had  taken  over  their  contracts  for  tho 
erection  of  a  battery  of  twenty  Duplex  mine  lamps,  with  turbine 
dynamo-electric  pumps,  electric  buddies,  &c.,  and  had  paid  them  a  cash 
premium  of  £500  for  the  same,  while  the  further  business  to  be  done  in 
Devon  and  Cornwall  would  lead  to  a  constant  demand  by  the  sub- 
company  for  dynamos,  lamps,  and  other  appliances  manufactured  and 
dealt  in  by  the  company.  Profits  to  date  were  as  follows : — £193 10s., 
the  premium  on  shares,  £300  for  the  sale  of  a  contract,  and 
£123  lis.  5d.  from  miscellaneous  sources,  making  a  total  of 
£623  lis.  5d.  The  concession  receipts  in  ca^  and  shares  amounted 
to  £4,875,  bringing  the  total  up  to  £5,692  Is.  5d.,  and  it  rested  with 
the  shareholders  to  determine  what  should  be  ^  done  with  these 
profits.  The  directors  recommended  that  a  dividend  at  the  rate 
of  10  per  cent,  per  annum  and  a  bonus  at  the  rate  of  2^  per 
cent,  per  annum  should  be  paid  in  cash  on  the  30th  inst. 
on  all  the  cash  paid  up  to  that  date.  They  also  recommend  that  the 
board  should  be  authorised  to  pay  such  interim  quarterly  dividends 
as  they  might  deem  advisable  between  the  dates  of  the  general  meet- 
ings, and  further  that  the  sum  of  £11,000  (including  the  £3,875  Duchy 
Duplex  shares)  should  be  placed  to  reserve.  Neither  the  directors  nor 
the  general  manager  had  received  any  remuneration,  and  they  left  it 
to  the  meeting  to  say  what  would  be  a  fair  allowance  for  their  labour. 
They  trusted  to  receive  the  hearty  support  of  every  shareholder  in 
rapidly  building  up  a  large  and  profitskble  business.  In  conclusion, 
the  chairman  moved  a  resolution  embodying  the  recommendation  of 
the  directors  in  regard  to  the  division  of  profits. 

Mr.  Holliday  seconded  the  resolution. 

Some  discussion  ensued,  in  the  course  of  which 

Dr.  Emmens  (the  managing  director)  said,  in  reply  to  questions, 
that  there  was  no  doubt  that  within  12  months  they  would  receive, 
half  in  cash  and  half  in  shares,  no  less  than  £175,000  for  the  English 
concessions,  so  that  the  shareholders  would  soon  get  their  capital  back, 
a  large  bonus,  and  still  retain  their  interest  in  the  undertaking. 
Arrangements  had  been  made  with  two  of  the  leading  mines  m 
Cornwall  and  Devon  for  the  adoption  of  the  company's  patents. 

The  motion  was  then  put  and  carried,  after  which  a  vote  of  thanks 
to  the  chairman  and  directors  terminated  the  proceedings. 


AND 


THE    JABLOCHKOFF    ELECTBIC    LIGHT 
POWER  COMPANY  (LIMITED), 

Ok  Friday,  1 5th  inst.,  an  extraordinary  general  meeting  of  tho 
shareholders  of  the  above-named  company  was  held  at  the  City 
Terminus  Hotel,  Jas.  Wilson,  Esq.,  C.E.,  presiding. 

Mr.  Francis  R.  Reeves,  secretary,  having  read  the  notice  con- 
vening the  meeting. 

The  Chairman  said :  Gtotlemen,  one  of  the  objects  we  have  in 
calling  you  heie  to-day  is  to  inform  you  that  we  have  made  applica- 
tion to  the  Stock  Exchange  for  a  special  settlement  of  the  shares  of 
this  company,  and  they  proposed  certain  alterations  in  the  articles  of 
association.  The  directors  consider  that  they  axe  of  a  very  unimpor- 
tant character,  and  you  will  have  no  difficulty  in  agreeing  to  pass  the 
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lesolation  at  onoe.  The  first  ia  to  omit  the  article  16  altogether.  The 
first  part  is  already  in  article  13,  and  as  to  the  last  jpart,  I  presume 
the  directors  are  bound  to  do  their  best  to  prevent  registration  of  any 
fraudulent  transfer.  As  the  alterations  are  all  in  your  farour,  I 
don't  think  there  will  be  any  difficulty  in  agreeing  to  them.  The 
second  is  to  omit  article  20  altogether.  It  is  perfectly  superfluous, 
and  there  will  be  no  difficulty  in  omitting  that.  The  third  alteration 
is  to  omit  clause  31  altogether,  and  it  ought  not  to  have  been  in  the 
articles  at  all. 

Mr.  S.  Simon :  What  is  to  be  omitted  P    Will  you  read  it  ? 

The  Chairman  read  the  article,  and  remarked  that  the  directors 
were  bound,  he  took  it,  to  prevent  any  fraudulent  transfer. 

Mr.  Simon :  If  I  had  had  the  articles  I  would  not  have  asked  the 
question. 

Mr.  W.  W.  Lyndall  asked  whether  the  shareholders  ought  not  all 
to  have  a  copy  of  the  articles. 

The  Chaixinan  said  they  could  have  by  paying  Is.  for  them. 

Mr.  W.  W.  Lyndall :  By  paying  Is.  for  them !  Every  share- 
holder, he  thought,  would  not  care  to  pay. 

The  Chidrman  said  that  was  by  Act  of  Parliament.  Any  share- 
holder can  have  the  Articles  of  Association  on  payment  of  Is. 

Mr.  Simon :  By  paying  for  it.  They  were  ignorant  of  the  articles. 
None  of  them  had  read  those  articles. 

The  Chairman :  That  is  not  our  fault. 

Mr.  I^pidall  said  he  was  not  blaming  the  chairman. 

The  dhairman  said  the  notice  gave  what  the  meeting  was  called 
for.  The  adteration  affecting  the  transfer  of  the  shares  merely  threw 
more  responsibility  on  to  the  directors.  And  the  fourth  alteration 
was  to  omit  words  from  article  32,  as  of  course  they  had  no  right  to 
forfeit  dividends. 

Having  read  clause  20  at  the  request  of  a  sharoholder, 

The  Chairman  said  the  last  change  was  a  proposal  of  their  own, 
and  arose  from  a  printer's  error ;  that  was  to  leave  out  the  word 
** meeting"  between  the  words  "such"  and  **to"  in  Article  48, 
and  the  insertion  of  the  words,  **  business  shall  be  g^ven,"  instead 
thereof.  And  supposing  these  alterations  were  agreed  to,  the  Stock 
Exchange  would  grant  them  a  settlement  at  onoe,  without  waiting 
for  the  confirmatory  meeting. 

A  shareholder  said  he  thought  such  was  contrary  to  the  usual 
course. 

The  Chairman  said  that  was  what  was  understood,  he  believed. 

Mr.  Simon :  You  mean,  they  will  give  us  a  quotation. 

The  Chairman :  Not  a  quotation ;  a  settlement. 

Mr.  Davis  remarked  that  he  thought  the  articles  were  badly  drawn 
that  they  should  need  alteration.  Surely  they  knew  the  requirements 
of  the  Stock  Exchange  when  the  articles  were  drawn. 

The  Chairman  said  that,  so  far  as  his  experience  went,  he  hardly 
knew  any  set  of  articles  drawn  so  as  to  entirely  meet  the  require- 
ments of  the  Stock  Exchange  Committee.  Whether  they  were  drawn 
properly  or  not  the  company  wanted  a  special  settlement,  and  the 
Stock  Exchange  said,  **make  these  alterations  first."  He  would 
put  it  to  the  meeting  **  That  the  Articles  of  Association  be,  and  the 
same  are  hereby,  altered  as  follows  : — 

**By  the  omission  of  articles  16,  20,  and  31. 

**  By  the  omission  of  the  following  words  *  and  the  dividends  (if 
any)  forfeited  therewith '  from  article  32. 

**By  the  omission  of  the  word  'meeting'  between  the  words 
*  SQchr  and  '  to '  in  article  48,  and  the  insertion  of  the  words  '  busi- 
ness shall  be  gfiven '  instead  thereof." 

Mr.  Simon  seconded. 

Mr.  Steinthal  asked  if  the  chairman  would  tell  him  what  was 
meant  ly  a  '*  special  settiement "  which  they  were  applying  for  ? 

The  dhairman  replied  that  it  was  simply  that  the  shares  might  be 
dealt  with  on  the  Stock  Exchange. 

The  resolution  was  then  put  and  carried  unanimously. 

The  shareholders  then  resolved  themselves  into  a  general  meeting, 
and 

The  Chairman  said :  G^tlemeu,  you  are  aware  that  this,  our  first 
or  statutory  meeting,  which  we  are  obliged  by  the  Act  to  hold  within  . 
four  months  of  formation  of  the  company ;  and  in  so  short  a  time  we 
have  not  done  very  much,  and  there  is  tiierefore  not  much  to  tell 
you.  I  may  remind  you  that  this  company  was  formed  with  a  nominal 
capital  of  £300,000,  that  we  have  been  able  to  obtain  from  the  gene- 
ral public,  amounting  in  all  to  400  shareholders,  about  one  half  of  the 
capital,  uid  that  we  found  from  the  numerous  demands  we  have  for 
our  lighting,  we  could  employ  the  whole  of  our  capital,  supposing  we 
were  able  to  get  it.  As  soon  as  the  company  was  f  orm^  we  took 
offices  at  the  Winchester  Buildings,  at  a  m^erate  rentaL  We  have 
appointed  managers  thoroughly  acquainted  with  the  enterprise  we 
have  started.  I  am  glad  to  say  we  have  numerous  inquiries  besides 
those  of  our  regular  customers,  from  harbour  commissioners,  docks, 
theatres,  warehouse  proprietors,  and  private  dwellings.  In  fact,  the 
demand  upon  us  is  so  great  that  we  have  a  difficulty  at  times  in  filling 
all  the  requirements  made  upon  us.  As  you  have  seen,  we  have 
applied  for  a  settlement,  ana  now  we  have  passed  this  resolution 
we  shall  be  able  to  get  one,  and  that  will  help  us  very  much  in  our 
proceedings.  We  have  also  appointed  canvassers,  who  are  paid  ac- 
cording to  the  results  of  their  working,  in  various  parts  of  Ix>ndon, 
as  well  as  in  the  northern  parts  of  England  and  in  Scotland.  We  had 
to  see  what  the  requsitions  of  the  Electric  Lighting  BOl  would  call  upon 
us  to  perform ;  and  those  of  you  who  have  watched  the  progress  of 
this  bill,  will  know  that  this  subject  has  given  us  great  difficulty. 
We  haidly  knew  what  to  do  in  the  matter.  We  have  maoe 
application  to  the  vestries  of  London  and  other  local  authori- 
ties to  give  us  permission  to  lay  our  wires  in  all  parts ;  so  we 
can  supply  anybody,  as  a  gas  or  water  company  would  supply 
gas  or  water.  The  Act  specifies  that  before  the  Board  of  Trade  wiU 
give  us  permission  to  lay  the  wires,  we  must  first  get  the  permission 
of  the  local  authorities.  I  need  not  tell  you  that  vested  interests  are 
strongly  opposed  in  many  cases  to  any  improvement.  We  hope  to  get 
over  that,  and,  in  fact,  we  feel  quite  sure  that  electric  science  is  not 


going  to  stand  still  for  the  sake  of  any  vested  inteiests— gas  or  other 
wise.    As  to  details  of  the  business^ou  will  excuse  me  if  I ^n^l 
give  you  too  detailed  an  account.    We  have  many  oompetitiTe  oom 
panics  who  are  ready  to  do  Ughting  almost  for  nothing,  and  tberefoii 
it  would  not  do  for  me  to  tell  you  our  means  of  defence  and  modes  of 
operation.    You  mujst  leave  that  information  for  a  f atoie  time  and 
I  hope  we  may  have  good  results  to  show  you.    We  are  fonaincf 
lighting  centres  in  London,  and  we  hope  the  next  time  we  meetm 
to  show  you  we  are  progressing  in  this  respect.    The  Board  of  wifa 
have  prolonged  our  contract  for  lighting  the  Thames  Embankment 
They  have  given  us  permission  to  occupy  a  larger  place  on  the  Emi 
bankment,  and  have  supplied  us  with  drawings  and  details,  so  that  we 
can  have  a  larger  engine-power  there,  and  b&ve  a  greater  amount  of 
electric  light.    We  have  taken  a  building  on  the  Albert  Embankmeait 
for  the  purpose  of  making  our  own  candles.  That  forms  the  JaUochkoi! 
electric  light.    Nothing  can  exceed  the  simplicity  when  oompai«d 
with  other  electric  lights.  In  all  other  electric  bghts  there  is  macrnnerr 
very  complicated,  and  which  must  sooner  or  utter  get  out  of  oxder. 
Others  not  having  so  much  machinery,  fall  by  parity  as  the  consump- 
tion goes  on ;  but  in  the  Jablochkoff  it  bums  like  a  wax  candle.    Once 
lighted  it  continues  to  theend.   In  the  Jablochkoff  tiiere  is  no  machinery 
and  no  gravi^.  The  consequence  is  its  simplicity  must  in  the  futuie,  as 
in  the  past,  obtain  much  more  custom.    These  candles  are  obtained  the 
same  as  the  French  company  obtained  thnn  from  another  oompany 
which  makes  them  in  France,  and  a  great  profit  is  derived  from  their 
manufacture.    They  used  to  cost  7d.  each,  they  now  cost  2d.,  and  they 
get  a  profit  on  that.    We  hope  by  making  them  ourselves  to  reduce 
the  cost  of  manufacture  and  have  an  equal  profit.    In  these  premises 
on  the  Albert  Embankment  we  purpose  laying  down  small  madiineiT, 
and  hope  to  make  the  candles  ourselves  at  a  tremendoos  redaction 
on  the  present  rate,  and  not  only  to  supply  our  own  costomers,  but 
also  to  sum>ly  the  French  company,  who  have  to  buy  from  other 
makers.    Hie  beauty  of  the  light  is  this :  there  being  no  machinery 
attached  to  it,  it  can  be  worked  a  g^at  distance  with  the  greatest 
certainty.    That  at  a  mile's  distance  bums  as  certainly  as  one  Utat 
is  near.     In  all  other  lights  where  there  is  machinery,  besides  the 
profit  they  get  in  the  installation  of  any  new  light,  whidi  we  alio 
get,  they  have  the  profit  on  the  sale  of  a  lamp ;  but  once  having  sold 
tiiat  lamp  there  is  an  end  to  all  their  profit  whatever.    No  profit 
comes  to  any  of  these  other  companies  until  a  new  lamp  is  tequUed. 
In  our  case  our  profit  arises  n*om  a  daily  consumption  of  Qubk 
candles.    This  is  a  patent  candle,  and    there   is   a  daily  profit 
from    the  consumption   of  it.    I  hope,  therefore,   that  we  shall 
supply  all  our  customers  and  also  perhaps  the  French  company, 
wno  are  willing  to  take  their  supplies  at  a  less  rate  than  Uiey 
manufacture  them  at  now.    Since  the  formation  of  this  company 
also  Mr.  Jablochkoff,  who  is  a  celebrated   electrician,  came  over 
to  this  country  with  a  new  motor,  which  we  have  succeeded  in 
securing  from  him  after  having  consulted  our  electrician.  Mr.  Sabme, 
who  said  he  thought  it  was  one  of  the  most  wonderful  things  he  had 
ever  seen.    This  will  drive  any  small  machine  by  electricity,  whether 
generated  by  steam  or  battery  power.    It  is  also  in  itself  a  generator 
of  electricity,  and  can  be  constructed  at  such  a  very  small  sum,  conu 
pared  to  the  generality  of  dynamo  machines,  that,  we  hope  when 
once  we  have  succeeded  in  getting  this  one  from  France,  and  making 
them  ourselves,  to  supply  electric  light  consumers  with  a  dynamo 
machine  at  a  very  great  reduction  from  what  they  pay  now.    More 
on  this  point  I  cannot  say  now,  except  that  we  have  three  of  these 
machines  in  France,  and  hope  to  get  them  over  shortly.    Something 
has  been  said  by  various  papers  about  a  difficulty  in  using  incan* 
descent  lights  in  conjunction  with  the  Jablochkoff,  and  I  am  elad  to 
tell  you  we  have  proved,  and  I  have  seen  to-day,  where  a  Maxini 
incandescent  lamp  has  been  used  in  conjunction,  and  mixed  np,  with 
the  Jablochoff  aro  light,  that  t&ey  performed  very  well  together,  and  1 
think  the  difficult  which  has  heen.  prognosticated  as  to  that  u 
entirely  at  an  end.    I  have  nothing  more  to  teU  you  than  this,  and 
I  hope  next  time  we  meet  you  we  shaU  have  something  good  to 
report  to  you. 

Mr.  Sheridan,  M.P.,  asked  what  steps  had  been  taken  towards 
manufacturo. 

The  Chairman  said  they  had  taken  the  works  on  the  Embankment, 
which  is  an  admirable  position,  with  a  front  facing  the  rirer,  and 
the  back  the  railway,  having  storage  room  behind,  and  were  now 
entering  into  a  contract  for  the  different  small  works  and  madunery. 

Mr.  Simon  inquired  whether  anybody  else  could  make  those 
candles  ?    Had  this  company  any  licence  to  x>ay  to  any  other? 

The  Chairman  said  they  had  no  licence  to  pay  at  aU ;  we  hare  the 
sole  right. 

Mr.  livndall  said  some  suggestion  had  been  made  as  to  the  pro- 
bable sale  of  concessions  by  the  company.  Although  the  chainnia 
said  he  did  not  wish  to  divmge  too  much  of  their  business  he  should 
like  to  know  whether  anything  in  that  way  had  been  done,  or  wheto 
there  was  any  probability.  He  thought  it  would  be  satisfaotoiy  to 
the  shareholders  to  know  if  that  was  the  case,  and  was  the  amount 
required  by  the  Stock  Exchange  to  be  subscribed  sufficient? 

The  Chairman :  Not  for  a  quotation.  We  have  about  400  share- 
holders holding  19,000  shares  of  the  40,000  offered  for  subsciiptioB. 

Mr.  Lyndall  asked  how  much  was  required  ? 

The  Secretary  said  two-thirds. 

M.  Pratt  inquired  if  thero  was  any  prospect  of  the  electrie  M 
being  used  in  the  neighbourhood  of  tfe  Strand  or  Corent  G$i^- 
He  had  premises  theie. 

Mr.  H.  B.  Sherridan,  M.P.,  asked  if  the  incandescent  hmpooakl 
be  used  on  the  same  wires  economically  P  ^. 

The  Chairman  said,  as  to  subsidiary  companies  a  statement  did 
appear  in  a  paper,  without  their  knowledge  or  coi^sent,  atatin^  tlttt 
they  were  forming  subsidiary  companiee.  The^  was  an  Jd«a  «» 
forming  sub-companies  in  the  North  of  EnglaniB  and  in  Sootlaa^ 
but  the  directors  considered  the  time  was  not  opwrtone*  Thfly^K^ovw 
work  the  company  quietiy  themselves.  They  n^t  event^Ulf  P^ 
small  oonoesaionsy  but  not  to  luge  aroas,  orvtSr  ▼cold/ be  tuing 
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ftirVT  the  profits  which  thia  company  might  make.  "With  reference  to 
the  Strana,  thej  had  made  arrangements  for  lighting  the  Oaiety 
restaurant ;  they  ironld  shortly  get  their  plant  together  and  be  able 
to  light  that  ana  other  places  near.  One  of  their  largest  shareholders 
was  a  gentleman  who  had  used  the  light  between  two  and  three 
jes,r>»  *&d  as  soon  as  that  company  was  going  to  be  formed  he  made 
Mplioation  for  £5,000  worth  of  shares.  He  had  prored  the  light 
hmiself  for  seyeral  rears.  That  gentleman  had  been  induced  to  try 
at  home  rarious  lights,  but  he,  along  with  other  customers,  had  come 
back  to  theirs  as  the  best.  As  far  as  incandescent  light  was  con- 
cened,  that  gentleman  thought  there  was  nothing  to  compare  with 
the  Jablochkoff,  and  he  had  tried  several  other  lights.  An  incan- 
descent  light  had  been  applied  in  conjunction  with  the  Jablochkoff  on 
the  same  circuit,  and  there  was  penect  satisfaction  with  the  result. 
These  were  facts,  and  not  mere  theories  or  ideas. 

Hr.  Simon  asked  if  there  was  any  profit  showing  to  the  company 
for  the  lighting  of  the  Embankment. 

The  Chairman  said  he  could  not  say  much  about  that.  We  do  not 
li^t  it  for  nothing. 

Ur.  Simon :  If  you  donH  light  it  for  anything,  there  has  been  a 
loss. 

The  Chairman  said  they  had  lighted  one  place  for  nothing ;  he  did 
not  mind  telling  them  that.  It  was  Charing  Cross  station.  They 
did  not  mean  to  do  that  any  longer. 

Mr.  Simon  said  if  the  company  did  not  get  anything  for  lighting 
the  Embankment  there  was  no  advantage. 

The  Chairman  said  that  the  EmbanSkment  paid  for  itself.  In  the 
case  of  Charing  Cross  railway  station,  they  had  done  the  lighting  for 
nothing,  simply  because  the  French  company  had  done  the  same; 
but  th^y  had  given  notice  to  the  District  Railway  that  they  did  not 
intend  to  do  so  any  longer,  because  they  were  out  of  the  region  of 
doubt,  and  wanted  to  be  paid  for  their  services.  But  they  had  offered 
to  do  it  for  the  price  which  the  company  paid  for  gas,  and  if  they 
were  not  inclined  to  pay  that,  they  had  given  notice  that  the  lights 
would  be  put  out. 

A  shareholder  said  mention  had  been  made  of  a  prior  company. 
What  rights  had  this  retained  F 

The  Chairman  said  they  had  obtained  their  rights  entirely  for 
England  and  the  colonies.  They  had  the  sole  right  in  Englana  and 
the  colonies. 

Mr.  Terry  said  he  saw  no  benefit  by  catechising  the  chairman  in 
that  fashion.  They  must  have  time  to  grow  and  develop  their  pro- 
ject. He  thought,  in  the  meantime,  such  questions  should  hardly  be 
ssked. 

Mr.  Scmtton  said  that  it  was  the  policy  of  the  board  not  to  grant 
concessions  through  the  country  and  the  provinces,  but  to  employ 
agents,  and  make  arrangements  with  private  individuals,  or  with 
small  districts,  to  take  the  light.  He  would  like  to  throw  out  for 
consideration  the  fact  that  other  comi)anies  were  adopting  a  different 
policy,  and  occupying  the  ground  as  fast  as  they  could.  They  might 
then  find  the  ground  preoccupied  if  they  came  to  change  their  minds 
abont  granting  concessions ;  and  there  was  no  doubt  of  one  thing, 
that  if  they  were  to  work  from  centres  well  divided,  they  would  work 
with  far  grater  energy  in  developing  their  company  than  if  they 
were  to  work  from  a  central  office  in  London  alone  (hear,  hear).  If 
MtnilAr  companies  were  formed  in  the  provinces,  with  efficient 
directors,  they  would  find  it  a  means  of  bring^ing  business  to  the 
boaid  throughout  the  country. 

Mr.  Davis  would  like  to  ask  what  prospect  they  had  of  being  in 
a  position  to  apply  for  a  quotation  ?  Also  if  any  promotion  money 
haid  been  paid,  and  if  there  was  any  objection  to  state  what  propor- 
tion to  the  present  capital  was  held  by  the  board.  He  shoidd  also 
like  to  know  what  the  remuneration  of  the  board  was  ? 

The  Chairman  said  he  would  find  that  information,  first  in  the 
prospectus  ;  as  to  the  prospects  of  the  enterprise  and  as  to  the  remu- 
neration of  the  directors  in  the  articles  of  association,  which  he 
could  obtain  for  one  shilling.  As  far  as  regards  subsidiary  com- 
panies, the  question  had  their  earnest  consideration ;  and  they  would 
not  stand  still  if  they  thought  that  the  time  was  opportune,  but  after 
four  months*  experience,  they  felt  auite  certain  that  they  must  wait 
a  little  longer.  If  this  company  had  been  brought  before  the  public 
one  ^ireek  before  it  was,  they  would  without  doubt  have  obtained  the 
whole  of  their  capital.  But  there  came  a  revulsion  of  feeling.  The 
public  got  mystified  as  to  the  conflicting  lights,  and  suddenly  the 
application  ceased.  He  did  not  think  that  since  that  time  there  had 
been  a  moment  in  which  they  should  properiy  attempt  to  form  sub- 
sidiary companies.  In  all  cases  it  would  not  do  to  fail,  and  they  had 
no  wish  to  tnrow  upon  the  company  any  expenses  at  aJl.  As  to  the 
auditor  the  directors  would  leave  the  appointment  entirely  in  the 
hands  of  the  shareholders. 

Mr.  Terry  said,  that  if  they  could  intrust  the  board  with  their 
money  they  could  surely  intrust  them  with  the  appointment  of  an 
auditor. 

Mr.  Taylor  moved  that  Mr.  Roderick  Mackav,  of  Fletcher  and  Co., 
be  appelated  auditor.    Mr.  Lawrence  seconded. 

Mr.  Burbage  proposed  as  auditor  Mr.  John  F.  French,  26,  Baaing. 
hall  Street.    Mr.  Scrutton  seconded. 

Mr.  Simon  said  that  the  names  were  unknown  to  the  body  of  the 
shareholders,  and  he  thought  they  had  much  better  leave  it  in  the 
hands  of  the  directors. 

Sir  Joseph  Maokenna,  M.P.,  had  come  quite  prepared  to  believe 
that  the  shareholders  would  have  names  ready ;  and,  therefore,  he  for 
one  had  not  thought  over  who  would  be  a  proper  man  for  the  auditor- 
ship.  Their  business  on  the  board  was  to  accept  the  shareholders* 
nomination ;  but  in  the  absence  of  a  unanimous  selection  he  would 
propose  for  the  post  Mr.  Charles  F.  Kemp. 

l^e  Secretary  said  he  might  mention  that  if  gentlemen  nominated 
would  not  serve,  it  would  be  the  duty  of  the  directors  to  call  together 
an  extraoidmary  general  meeting  to  appoint  an  auditor  who  would 
serve. 

The  Chairman  said  that  the  best  way  would  be  to  put  the  two 


names  duly  nominated  to  the  meeting,  and  decide  the  question  by 
the  show  of  hands. 

He  would  therefore  put  the  names  of  Messrs.  Mackay  and  French 
before  them,  and  ask  the  supporters  of  each  to  hold  up  the  right  hand. 

This  having  been  done,  the  Chairman  said  he  had  to  announce 
that  the  choice  of  the  meeting  ha4  fallen  on  Mr.  Maekay. 

Mr.  W.  W.  Lyndall  said  that  a  large  nximber  had  not  voted  at 
all,  knowing  notfiing  about  either  candidate. 

The  Chairman  said  it  was  not  the  business  of  the  board  to  mention 
an^  names.  As  to  the  remuneration,  he  might  suggest  that  25 
giuneasper  annxim  might  be  voted  (Agreed). 

Mr.  Marten  said  that  he  might  point  out  that  it  was  necessary  to 
have  a  second  meeting  to  confirm  the  resolutions  passed  at  this  one 
in  about  a  fortnight.  Therefore,  if  Mr.  Mackay  did  not  accept  the 
office  of  auditor  the  matter  could  be  g^ne  into  again  at  that  time. 
If  notice  of  the  fact  were  given  to  the  shareholders  uiey  would  doubt- 
less come  prepared  with  the  names  of  gentlemen  who  would  accept. 

On  the  motion  of  Mr.  Terry,  seconded  by  Mr.  Pratt,  a  vote  <Jf  - 
thanks  to  the  chaiiman  was  carried  by  acclamation,  to  which  the  • 
chairman  briefly  responded,  and  the  meeting  terminated.  *    ^ 


BIRMINGHAM     AND    WARWICKSHIRE     BRUSH 
ELECTRIC    LIGHT    COMPANY. 

Thb  first  statutory  meeting  of  the  above  company  was   held  in 
Cannon  Street  Hotel,  on  Friday,  the  16th  inst.,  George  Felton, 'Esq., 
.   presiding.    There  was  not  a  large  attendance  of  shareholders. 

The  Chaiiman  said :  Gentlemen,  I  am  sorry  there  are  not  more 
shareholders  present,  but  I  think  the  hour  of  meeting  has  now 
arrived.  I  have  to  tell  you  that  by  our  articles  of  association,  and 
by  the  Act  of  Parliament,  it  is  incumbent  upon  us  to  meet  the  share- 
holders within  four  months  of  the  reg^istration  of  the  articles  of 
association.  We  have  done  that  upon  this  occasion,  but  like  most  of 
the  electric  light  companies  we  have  been  unable  to  execute  much 
business  during  the  first  three  months.  Indeed  it  has  been  our  work 
to  lay  plans  as  far  as  possible  for  the  future.  Those  plans,  as  far  as 
I  am  able  to  do,  I  will  place  before  you  at  the  present  meeting  as 
frankly  and  as  candidly  as  I  know  how  to  do.  When  this  company 
was  formed  for  Birmingham  it  found  that  it  was  necessary  that  we 
should  have  as  far  as  possible  the  surrounding  district,  inasmuch  as 

Sart  of  the  borough  of  Birmingham — Birmingham  having  grown 
ke  most  other  places — was  not  in  the  county  of  W  arwickshire.  Just 
about  that  time  an  opportunity  occurred  of  purchasing  a  concession 
of  the  Stafford  ana  Worcestershire  company.  We  did  so  at  a 
cost  of  £26,000,  first  consulting  our  solicitors  as  to  whether  we  had  the 

r)wer  to  do  so.  At  the  time  that  was  considered  a  very  good  bargain, 
still  think  myself,  and  my  co-directors,  I  believe,  agree  with  me, 
that  it  was  a  venr  good  bargfain,  inasmuch  as,  in  Staffordshire  par- 
ticularly, we  shall  have  a  large  mining  business.  When  the  Worces- 
tershire concession  was  turned  over  to  us,  a  contract,  entered  into  by 
Mr.  Hammond,  for  lighting  the  Worcester  exhibition,  that  we  con- 
sidered would  be  an  opportunibr  for  us  to  advertise  the  light  in  that 
particular  district,  and  we  therefore  took  it  over.  We  are  now 
lighting  the  Worcester  exhibition,  and  have  been  for  some  two* 
months ;  the  whole  contract  is  for  four  months.  The  directors  of  that 
exhibition  have  since  then  given  us  an  order  for  lighting  a  horticul- 
tural exhibition,  so  that  they  appear  to  be  well  satisfied  with  the 
lamp  in  the  district.  In  addition  to  that  we  have  had  a  large  firm  in 
the  neighbourhood  of  Birmingham  applying  to  us  for  our  system  of 
electric  lighting.  They  have  been  to  Worcester,  and  the  manager 
has  expressed  himself  satisfied  with  the  light  such  as  he  saw  it  at  the 
exhibition.  The  agreement  I  was  in  hopes  to  have  placed  before  j^ou 
to-day  signed,  but  it  appears  that  the  legal  g^entleman  connected  with 
their  firm  of  solicitors  being  absent  on  his  holiday,  we  have  been 
unable  to  get  it  signed,  but  I  have  here  a  letter  from  the  manager, 
which  I  will  read  to  you.  **Dear  Sirs, — ^Your  offer  was  duly  con- 
sidered by  my  directors  at  their  meeting  yesterday,  and  I  am  aesired 
to  inform  you  that  they  are  willing  to  accept  your  terms  if  the  light 
will  be  ready  for  use  in  the  first  week  of  October.  They  consider  the 
agreement  satisfactory,  subject  to  the  approval  of  our  solicitors,  and 
it  will  be  signed  probably  early  next  week.'*  We  received  another 
letter  from  him  stating  that  the  whole  matter  is  settled  subject  to  the 
advice  of  their  solicitors.  In  addition  to  that  we  have  had  negotia- 
tions with  Coventry  and  with  Burton-on-Trent,  with  Kugby,  and 
one  or  two  other  towns  in  our  district — ^in  Kidderminster  particularly. 
In  Kidderminster  it  so  happens  that  there  are  three  are  four  streets 
that  are  worth  lighting,  and  the  Council  determined  that  the 
remainder  of  the  town  should  be  only  lit  by  gas.  The  gas  company, 
however,  determined  that  unless  the  Town  Council  would  g^ve  them 
Uie  whole  of  the  lighting,  they  would  not  light  the  sub-streets  alone. 
Therefore  the  matter  fell  through  for  the  present,  the  contract  being 
renewed  for  one  year  only.  With  regani  to  Burton-on-Trent,  the 
Town  Council  have  obtained  an  Act  of  Parliament  enabling  them  to 
put  up  iiie  electric  light  in  the  town  themselves.  We  are,  however, 
in  communication  and  negotiation  with  them,  and  we  hope,  indeed 
I  think  there  is  every  probability  that  we  shall  be  the  contractors  for 
carrying  that  out,  and  if  so  it  would  be  as  remunerative  to  us  as  if 
we  put  up  the  lights  ourselves.  Taking  all  these  matters  into  con- 
sideration,  I  thimc  that  we  have  done  as  much  as  could  be  expected 
in  three  months.  (Hear,  hear.)  We  are  actually  lighting  the 
Worcester  exhibition,  and  we  have  done  it  for  two  months.  We  have 
already  settled  with  one  of  the  largest  factories  near  Birmingham  for 
tiie  lignting  of  their  premises,  and  we  are  in  negotiations  for  four  or 
five  large  towns  in  our  district.  Therefore  I  think  you  may  come  to 
the  conclusion  that  the  directors  and  managers  have  not  been  idle 
duringr  the  existence  of  the  company. 

Wnh  regud  to  the  future,  there  is  no  doubt  about  this,  that  when 
this  company  was  started,  as  was  said  the  other  day,  it  was  on  the 
crest  of  a  very  high  wave.  Things  looked  well,  while  they  do  not 
look  so  well  now,  according  to  the  records  in  the  newspapers.    For 
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my  own  part,  I  believe  there  is  a  future  for  electric  lighting.  I  have 
had  opportunities  of  seeing  electric  lighting  under  very  nearly  every 
circumstance.  I  have  had,  also,  opportunities  of  seeing  nearly  every 
system  of  electric  lighting,  and  I  have  come  to  the  conclusion  that 
our  own  is  as  gpood,  or,  perhaps,  better  than  any  other,  for  street  light- 
ing particularly ;  and  we  are  now  pitting  up  an  incandescent  lamp  for 
house  lighting,  that,  I  believe,  will  be  as  good  as  the  larg^  arc  lamp 
for  outdoors.  It  is  verv  difficult  indeed  to  say  what  will  be  the 
profit  upon  electric  lightmg.  We  hear  chairmen  of  gas  companies 
get  up  and  tell  us  that  it  is  impossible  that  the  electric  light  can  ever 
compete  with  gas  in  the  matter  of  price.  Well,  now,  in  opposition 
to  that,  we  have  a  right,  I  think,  to  take  into  consideration  the  state- 
ments made  by  those  people  who  are  working  the  electric  light  them- 
selves. There  are  private  individuals — not  companies — who  have 
come  to  the  conclusion  that  they  can  get  very  much  better  and  purer 
light  from  the  electric  light,  at  a  cheaper  cost,  than  they  could  from 
t  gaa  light.  It  is  cheerful,  I  think,  when  we  look  to  the  report  of  Lieu- 
tenant-Colonel Festing,  the  Erector  of  the  South* Kensington  Exhibi- 
tion, who  has  put  the  whole  matter  to  the  test  for  12  months.  He 
has  had  a  machine  put  up,  and  has  contrasted  the  price  that  it  has 
cost  during  the  12  months  with  that  of  gas.  We  know  the  electric 
light,  too,  is  very  far  superior  for  fine  art  exhibitions.  We  know  the 
deteriorating  effects  of  gas  upon  valuable  paintings ;  indeed,  in  some 
gidleries  the  owners  refuse  to  allow'  gna  to  be  used.  Now,  we  find 
that  Lieut.  Col.  Festing  saves  something  like  £725  in  lighting  the 
South  Kensington  Exhibition.  Here  we  have  an  independent  testi- 
mony, outside  electric  companies,  outside  gas  companies,  outside  any 
influence  that  could  possibly  be  brought  to  bear  unon  a  gentieman 
occupying  the  position  of  Lieut. -Col.  Festing;  and  I  say  that  is 
the  most  cheerful  thing  that  we,  as  electric  light  shareholders,  have 
seen  for  a  long  time.  I  know,  myself,  one  or  two  private  firms  who 
use  the  electric  light,  and  are  doing  it  at  a  less  cost  than  gas.  It  is 
on  these  facts  that  we  rely  for  our  future,  and  not  on  the  reports  of 
gas  companies  and  of  gas  shareholders.  It  is  when  the  Ught  is  put 
up  independently  by  private  parties,  where  there  is  no  bias  whatever — 
nAiere  they  want  a  good  light  for  the  purposes  of  their  business,  and 
find  that  uiey  can  get  it  at  a  less  cost  than  gas,  that  we  have  a  good 
test  of  its  vedue.  1  don*t  know  that  I  have  anvthing  to  add  to  what 
I  have  said.  I  have  told  you  where  we  have  been  and  what  we  are 
doing,  and  what  I  think  our  future  may,  or  should  be. 

Dr.  Mackenzie  asked  where  the  Brush  system  could  be  seen  in 
operation. 

The  Chairman  said  that  they  might  see  the  light  any  evening  at 
the  Promenade  Concerts,  Covent  Garden,  and  at  the  Qreat  Western 
Railway  Station,  Paddington. 

Mr.  Howell  inquired  what  amount  of  shares  had  been  subscribed 
for. 

The  Chairman  said  that  the  number  of  shares  issued  amounted 
to  £76,682. 

A  shareholder  said  that  they  were  acting  under  a  concession  from 
the  Hammond  Company,  and  he  had  been  struck  bv  a  parag^ph  in 
the  City  article  of  the  Standard  that  morning  in  which  Mr.  Hammond 
informed  them  of  a  now  invention  designed  to  work  not  in  connection 
with  the  Brush  system,  but  in  lieu  thereof.  Had  the  engineer  any 
information  with  regard  to  that  new  invention  ? 
The  Chairman  would  ask  Mr.  Hammond  to  answer  the  question. 
Mr.  Hammond  said  that  irrespective  of  the  holding  of  the  Ham- 
mond Company  he  privately  held  a  larg^  number  of  shares  in  this 
company — some  2,000— so  that  to  that  extent  he  was  personally  in- 
terested with  its  prospects.  But  he  would  look  out  purely  from  the 
point  of  view  of  the  Hammond  Company.  It  was  quite  true,  as 
pointed  out  by  the  gentleman,  that  the  concessions  held  were  held 
from  the  Hammond  Company  and  had  reference  particulariv  to  the 
Brush  machine  and  the  Lane-Fox  incandescent  lamps.  They  had 
always,  however,  felt  that  having  started  sub-companies  in  any  par- 
ticular district,  and  got  together  an  organisation  for  working  their 
agencies  there,  that  it  would  be  to  the  interests  of  the  Hammond 
Company  to  supply  the  sub-companies  with  anything  whatever  that 
the  Hammond  Company  might  afterwards  obtain.  They  were  really 
not  under  covenant  to  do  it,  but  they  had  considered  the  matter  pretty 
carefully,  and  they  had  decided  that  the  fortunes  of  the  Birmingham 
and  Warwickshire  Company  should  be  bound  up  with  those  of  the 
Hammond  Company.  He  was  glad  to  say  with  regard  to  the  new 
invention  mentioned,  that  it  was  one  which  would  place  at  the  disposal 
of  the  company  in  its  patented  district,  where  it  reigned  supreme,  an 
amount  of  electric  lighting  that  not  till  within  the  last  few  weeks  was 
hardly  dreamed  of.  He  was  hardly  at  liberty  at  the  present  moment 
to  give  closer  details  with  regard  to  the  machine ;  but  when  he  told 
them  that  it  was  the  joint  production  of  Sir  William  Thomson  and 
Mr.  Ferranti,  they  would  understand  how  very  important  it  was  likely 
to  become.  That  machine,  for  incandescent  house-to-house  lighting, 
would  light  something  like  five  times  as  much  as  any  machine  at 
present  in  existence.  They  would  see  what  an  important  step  had 
been  taken  towards  making  house-to-house  lighting  possible  at  the 
same  price  as  gas,  and  indeed  at  a  veiy  good  profit  then.  He  might 
add  that  applications  were  made  to  the  local  authority  on  behalf  of 
this  company  by  the  Hammond  Company  free  of  cost,  because  they 
felt  that  that  work  being  at  their  fingers*  ends  could  be  better  done 
in  that  way.  They  were  actively  engaged  in  making  the  necessary 
applications  under  the  Act,  and  it  would  not  cost  this  company  one 
penny.  This  being  settled,  they  would  be  able  with  the  machine 
whicn  the  Hammond  Company  would  hold  to  compete  in  the  most 
satisfactory  manner  possible  with  gas,  and  he  looked  forward  to  tiie 
company's  becoming  one  of  the  soundest  in  existence  (hear,  hear). 

On  the  motion  of  Mr.  Soliagne,  seconded  by  Mr.  Postlethwaite,  a 
vote  of  thanks  to  the  chairman  for  his  conduct  in  the  chair  was 
carried  by  acclamation. 

The  Chairman  briefly  reeponded,  and  then  called  upon  the  secretary 
to  read  the  •  notice  oonvemng  a  subsequent  extraordinary  meeting, 
the  object  of  which  was  stat^  to  be  to  consider  a  resolution  to  alter 
the  Articles  of  Association  as  follows : — 


1.  To  cancel  clause  40. 

2.  To  omit  from  clause  41  the  words  from  **  the  person  entitled  to 
the  share  "  to  **  as  the  case  may  be.'* 

3.  To  omit  from  clause  112  the  words  "  or  otherwise  mterested." 
The  Chairman  said :  The  necessity  for  these  alterations  arises  from 

our  application  to  the  Stock  Exchange  for  quotation  and  settlement.  I 
believe  in  very  nearly  every  case  these  particular  clauses  have  had  to  be 
altered,  and  clause  40  expunged,  in  consequence  of  some  clerical 
error.  We  have  consulted  oar  solicitor,  Mr.  Ince,  and  he  teUa  us 
that  it  is  merely  a  verbal  alteration,  but  to  aoquire  a  quotation  and  a 
settiement  on  the  Stock  Exchange,  which  is  so  necessary  to  the  exist- 
ence  of  this  company,  we  are  compelled  to  make  this  alteration.  I 
therefore  hope  some  gentieman  will  move  the  adoption  of  the  reso- 
lution  for  these  changes.  ^  ,  ,  x. 

Dr.  Mackenzie,  seconded  by  Mr.  Thorp,  then  proposed  the  resoh. 
tion  for  the  alterations  suggested.  The  motion  was  carried  nnani- 
mously,  and  the  proceedings  terminated. 

The  Eastern  Extension,  Australasia,  and  Chika 

Teleo&apb  CoMPAmr,  Looted,  notify  that  they  have  declared  an 
interim  dividend  for  the  quarter  ended  June  30th  of  28.  6d.  per  share, 
or  at  the  rate  of  5  per  cent,  per  annum,  together  witk  a  bonus  of  1*. 
per  share,  both  free  of  income-tax,  payable  on  the  14th  of  October 
next. 

Applications  have  been  made  to  the  Committee  of  the 

London  Stock  Exchange  to  appoint  a  settling  day  and  allow  qnoU- 
tions  in  the  following  securities:— Jablochkoflf  Electric  Light  and 
Power  Company,  Limited,  shares  (settling  day  only),  and  MetropoIitM 
(Brush)  Electric  Light  and  Power  Company,  Limited,  shares. 
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40.000 
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24.900 
30.000 
25.000 
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40.000 
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22.060 
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125.000 
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Indian  &  Oriental  Electrical  Storage  Works  Co.   . 
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Globi  Telegraph  and  Trust,  Limited. , 
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India-Rubber.  Outta-Percha  and  Telegraph  Works 
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Indo-Europewa,  Limited . 
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NEW    DYNAMO-ELECTRIC    MACHINES. 


Electrioiaks  and  the  pablic  generally  are  just  at  the  present 
moment  greatly  interested  to  learn  more  of  the  new  dynamo- 
electric  machine  about  to  be  introduced,  and  which  is  stated 
to  be  the  joint  production  of  Sir  William  Thomson  and  Mr. 
Ferranti.  More  correctly  speaking,  we  believe  that  both 
inventors  worked  out  their  ideas  independently,  but  that  in 
the  one  patent  there  is  something  which  is  wanting  in  the 
other  ;  therefore,  to  be  more  completely  snccessfiil,  the 
patentees  have  combined  their  eflforts  with  the  result  of 
effecting — so  it  is  said — a  revolution  in  such  machines.  We 
do  not  suppose  that  the  promoters  of  the  new  invention 
expect  to  obtain  a  greater  electrical  efficiency  from  the 
machine,  in  proportion  to  the  power  taken  to  drive  it,  than 
can  now  be  obtained  from  the  best  machines  of  the  present 
day;  but  even  supposing  there  are  others  as  good  electrically, 
a  great  step  in  advance  has  been  made  if  the  cost  of  con- 
struction, and  therefore  the  selling  price,  is  materially  reduced, 
and  this  we  understand  is  actually  the  case.  In  our  "Notes" 
columns  last  week  it  was  stated  upon  the  authority  of  those 
directly  interested  in  the  Ferranti-Thomson  invention  that 
it  produced  four  times  (nearly)  as  much  work  in  the  external 
circuit  for  incandescent  electric  lamps  as  the  machines  of 
Brush,  using  in  each  case  the  same  horse-power.  If  this  is 
a  fact,  then  the  latter  machine  must  have  a  very  low  elec- 
trical efficiency  externally,  probably  not  exceeding  20  per 
cent,  of  the  engine-power  expended.  We  cannot  however 
quite  credit  the  above  comparison  of  the  two  systems,  espe- 
cially if  the  Brush  machine  were  constructed  for  the  special 
purpose  of  employment  with  incandescent  lamps. 

Mr.  Hammond's  statement  to  the  effect  that  the  Ferranti- 
Thomson  machine  is  five  times  superior  to  others  was,  we 
find,  purely  of  a  commercial  character.    He  argues  that  if 
a  dynamo-electric  machine  costing  £250  and  sold  for,  say, 
JB750  is  compared  with  another,  equally  good  electrically, 
costing  £50,  and  which  can  be  sold  for  £150,  the  one  is 
five  times  as  efficient  as  the  other,  or  what  comes  to  the 
same  thing,  one  might  purchase  for  the  price  of  the  £750 
dynamo-electric  machine,  five  smaller  machines  doing  indi- 
vidually the  same  amount  of  work  as  the  larger  one,  and, 
therefore,  obtain  for  the  same  outlay  five  times  the  amount 
of  work.    The  matter,  however,  ends  at  the  first  cost,  as 
the  expense  of  motive-power  would  be  five  times  as  great 
for  the  multiplication  of  work  done.    Mr.  Hanunond,  in  his 
remarks,  does  not  take  into  account  that  one  machine  is  of 
the  alternating  current  type,  and  that  the  other  produces 
a  continuous  current,  neither  does  he  mention  that  an 
exciter  would  be  employed  to  magnetise  the  field  magnets 
of  the  new  machine.    One  point  gained  by  Messrs.  Ferranti 
and  Thomson  in  the  revolving  armature  proposed  by  them 
is  its  low  internal  resistance.    In  fact,  we  should  have  here 
m     a  machine  which  practically  eliminates  an  element  which 


in  nearly  all  other  arrangements  reduces  the  percentage 
of  what  should  be  useful  work  to  a  considerable  degree. 
Again,  as  there  is  no  iron  in  the  armature,  rapid  reversals 
of  magnetism,  which  in  certain  alternating  current  machines 
produce  considerable  heating,  is  thereby  avoided.  It  remains 
to  be  seen,  however,  to  what  degree  of  perfection  the  cheap 
production  of  electricity  has  arrived  by  means  of  this  in- 
vention, but  it  appears  certain  that  a  great  step  in  advance 
is  about  to  be  attained,  and  that  by  its  means  the  ultimate 
success  of  electric  lighting  will  be  much  enhanced. 


ELECTRICAL    INTERCOMMUNICATION 
ON  RAILWAY  TRAINS  IN  MOTION. 


By   W.    H.    FLOYD,    M.S.T.E., 
Saperintendent  of  Telegraphs,  Great  Indian  Peninsula  Eailwaj. 


Althouqh  twenty-seven  years  have  passed  since  the  first 
attempt  was  made  in  England  to  establish  an  electrical 
intercommunication  on  railway  trains  in  motion,  and  several 
plans  have  been  brought  forward  with  that  object  firom  time 
to  time,  it  can  scarcely  be  said  that  any  electrical  system 
has  been  so  thoroughly  tried  under  varied  conditions,  as  to 
give  complete  assurance  that  it  may  be  relied  upon  to  satis- 
factorily afford  communication  between  passengers,  guards, 
and  engine  drivers  on  railway  trains  in  India.  The  first 
practical  system  of  electrical  intercommunication  brought 
forward  in  England  was  introduced  by  Mr.  W.  H.  Preece 
in  1864,  but,  although  it  was  successfully  tried  on  the 
London  and  South- Western  and  other  lines  of  railway,  it 
was  prevented  from  coming  into  extended  use  by  the  prefe- 
rence of  railway  authorities  for  the  mechanical  arrangement 
known  as  the  "  cord "  system,  that  was  conditionally 
sanctioned  by  the  Board  of  Trade  in  1867. 

In  1865  the  South-Eastem  Railway  Company  adopted 
an  electrical  system  of  intercommunication,  introduced  by 
the  Company's  Telegraph  Engineer,  Mr.  C.  V.  Walker,  and 
that  system  has,  it  is  believed,  worked  satisfactorily  ever 
since  under  Mr.  Walker's  supervision. 

In  the  same  year  Messrs.  Yarley  and  Martin  patented  an 
electrical  system  of  intercommunication,  and  the  royal  train 
on  the  London  and  North- Western  Railway  line  was  fitted 
with  it. 

A  train  running  daily  between  London  and  Wolver- 
hampton was  also  fitted  with  this  system,  which  is  said  to 
have  worked  regularly  and  well  for  nearly  two  yeai*s.  At 
the  end  of  that  time  the  train  was  called  in  for  repairs,  and 
its  successor  was  fitted  upon  the  "  cord  "  system. 

In  1872  an  electrical  system  was  introduced  by  Colonel 
Binney  on  the  Great  Eastern  Railway. 

Between  1872  and  1878  no  fresh  plans  were  brought 
forward,  and,  in  the  latter  year,  it  was  said  that  only  two 
systems  of  the  four  mentioned  remained  in  practical  use — 
viz..  Walker's  on  the  South-Eastern  Railway,  and  Preece's 
on  the  London  and  South- Western. 

Since  1878,  however,  some  of  the  London,  Chatham,  and 
Dover  Railway  Company's  mail  trains  have  been  fitted  with 
Varley  and  Martin's  system. 

The  Preece,  the  Walker,  and  the  Varley-Martin  systems 
resemble  each  other  in  the  particular  that  with  each  of  them 
only  one  insulated  wire  is  employed  ;  the  railway  metals  and 
screw-coupling  drawbars  being  relied  upon  to  provide  a 
return  wire,  or  earth  connection  ;  and  they  are  all  worked 
on  the  electrical  principle  that  was  first  applied  to  this  kind 
of  communication  by  Preece  in  1864  ;  but  each  has  a 
different  method  of  coupling  the  insulated  wire  between 
vehicles,  and  a  different  kind  of  alarm  communicator  for  the 
use  of  passengers. 

The  Preece  coupling  rope  is  formed  of  three  stranded 
copper  wires,  insulated  with  india-rubber  and  covered  with 
a  thick  plaiting  of  hemp.  This  rope  is  brought  from  the 
insulated  line  wire  through  the  buffer  beam  of  one  vehicle, 
and  has  at  its  free  end  a  galvanised  iron  eye  that  engages 
with  a  gun-metal  hook  fixed  on  the  buffer  beam  of  the  oppo- 
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site  vehicle,  and  is  pressed  firmly  to  it  by  a  strong  flat 
spring. 

Each  buffer  beam  has  a  coupling  rope  at  one  end,  and  a 
gun-metal  hook  at  the  other,  both  connected  to  the  insulated 
line  wire,  so  that  a  double  electrical  connection  is  made 
between  vehicles,  and  the  couplings  are  always  ready  for 
joining,  no  matter  which  end  of  a  vehicle  is  presented. 

The  Walker  coupling  is  a  hard  brass  wire  spiral  enclosed 
in  a  vulcanised  india-rubber  tube.  The  spiral  has  a  brass 
ring  at  each  end,  and  a  brass  hook  to  receive  the  rings  is 
connected  with  the  insulated  line  wire  and  fixed  at  the  centre 
of  each  end  of  a  vehicle  near  its  roof.  These  couplings  are 
removed  at  the  end  of  a  journey  and  transferred  to  another 
train,  or  stored. 

The  Varley-Martin  coupling  rope  is  made  by  wrapping 
seven  wires  round  seven  hempen  cords,  each  wire  round  its 
separate  cord,  and  making  them  into  a  rope  bound  together 
by  two  servings  of  hemp  soaked  in  an  insulating  compound. 
Malleable  cast-iron  eyes  are  attached  at  the  ends  of  the 
connecting  ropes,  where  the  couplings  ai*e  made,  and  these 

Cs  over  and  are  firmly  grasped  by  strong  malleable  iron 
>ks,  actuated  by  powerml  springs  placed  in  cast-iron 
boxes  attached  to  the  carriages.  The  eyes  are  coated  with 
copper,  and  the  hooks  with  brass,  at  the  points  of  electric^ 
connection. 

With  this  coupling,  as  with  the  Preece  coupling,  a  double 
connection  is  made  between  each  vehicle. 

None  of  the  three  couplings  described  will  give  any  signal 
in  case  a  portion  of  a  train  is  separated  on  a  journey,  but 
each  inventor  has  a  plan  for  providing  such  a  signalling 
arrangement  where  it  is  required. 

Colonel  Binney  employed  two  wires  for  his  system  of 
intercommunication,  as  it  was  tried  on  the  Great  Eastern 
Railway  in  1872.  The  wires  were  led  over  the  roofs  of  the 
vehicles,  and  connected  by  a  hook  and  eye  and  flat  spring 
between  them. 

Description  has  been  confined  to  the  various  kinds  of 
coupling  employed  by  inventors  of  electrical  systems  of 
intercommunication,  because  the  coupling  is  the  only  really 
difficult  part  of  any  such  system.  Once  a  simple  and  effective 
coupling  for  the  insulated  wire  is  secured,  it  is  only  neces- 
sary, for  the  establishment  of  satisfactory  intercommunica- 
tion in  a  railway  train,  to  have  strongly  made  bell  and 
batteiT  arrangements,  that  will  stand  the  shaking  given  to 
them  by  the  moving  train,  and  to  keep  the  apparatus  under 
eflBcient  supervision. 

The  method  of  making  the  electrical  connections  to  the 
bells  and  batteries  employed  will  depend  upon  what  facilities 
for  interconmiunication  are  required. 

If  it  is  sought  only  to  provide  that  passengers  and  guards 
may  ring  to  the  engine  driver,  an  electric  bell,  without 
battery  or  contact  maker,  will  be  required  on  the  engine,  a 
battery  and  contact  maker  in  the  front  brake  van,  a  contact 
maker  only  in  the  rear  brake  van,  and  an  alarm  com- 
municator in  each  compartment  of  the  carriages  whence 
it  is  intended  that  passengers  may  ring  to  the  engine  driver. 

But,  if  it  is  intended  that  passengers  shall  be  able  to  ring  ' 
to  the  guards  as  well  as  to  the  engine  driver,  that  guard 
may  ring  to  guard  or  driver,  and  that  the  driver  may  ring 
to  the  guards,  it  will  be  necessary  to  have  an  electric  beu 
battery  and  contact  maker  on  the  engine  and  in  each 
guard's  brake  van,  as  well  as  an  alarm  communicator  in 
any  compartment  of  a  carriage  whence  passengers  are  to  be 
allowed  to  ring  the  bells. 

This  plan  is  herewith  illustrated,  together  with  a  method 
proposea  by  the  writer  for  connecting  an  indicating  bell 
to  direct  the  guards  to  the  compartment  of  a  caiTiage 
whence  an  alarm  has  originated.  A  train  composed  of 
an  engine,  thirteen  passenger  coaches,  and  two  brake  vans 
has  been  fitted  up  on  the  Oreat  Indian  Peninsula  Bailway 
in  the  manner  shown  by  the  diagram  (fig.  1),  and  is  run- 
ning daily  on  the  local  service  between  Bombay  and  Kalyan, 
in  order  to  ascertain  by  experiment  whether  an  electrical 
system  of  intercommunication  will  meet  the  requirements  of 
Indian  railway  traffic,  and  to  practically  test  a  form  of 
coupling  for  connecting  the  necessary  insulated  wire  between 
carriages  and  an  alarm  communicator  that  have  been 
recently  designed  and  patented  by  the  writer. 

"^^-^  coupling  now  under  trial  upon  the  Great  Indian 
■\  Railway  was  designed  especially  with  a  view  to 
B  that  have  their  composition  varied  many  times 


during  a  journey,  as  is  the  case  with  the  mail  and  other 
through  trains  upon  that  line.  With  such  trains  the  risk 
that  a  shunting  porter  may  forget  to  unhitch  anything  that 
will  not  prevent  vehicles  from  separating,  is  repeated  so 
often  during  the  run  of  a  train,  that  it  is  very  importantrto 
have  the  electrical  coupling  for  intercommunication  purposes 


Fio.  1. 

Diagram  showing  electrical  connections  in  a  train  composed  of  ono 
engine,  two  brake-vans,  and  three  carriages.  Centre  carriage  fitted 
with  local  beU  and  battery  to  indicate  where  alann  originated. 

A,  line- wire,  a',  return,  or  earth- wire,  b,  switch,  c,  contact 
maker,  d,  electric  beU.  s,  battery,  f,  alarm  commmiicator  fos 
carriage,  not  fitted  with  local  indicating  beU  and  battery,  p',  alann 
communicator  fitted  with  local  indicatmg-beU  and  battery. 

SO  arranged  that  if  the  shunter  should  forget  to  cast  it  loose 
it  will  become  uncoupled  immediately  one  vehicle  moves 
away  from  another,  and  will  not  become  damaged  in  the 
process. 
The  coupling  (fig.  2)  is  formed  by  two  pieces  of  meUi 


Fio.  2. 
Coupling  to  connect  insulated  line-wire  between  Tehides. 

tube,  each  8  inches  in  length  and  \\  inch  in  diameter,  and 
closed  at  one  end.  A  strong  flat  spring,  fixed  at  the  closed  end 
of  each  piece  of  tube,  projects  half  an  inch  beyond  the 
open  ena,  and  carries  at  its  free  extremity  a  wedge-shaped 
piece  of  metal. 

When  two  pieces  of  tube  are  brought  together,  and  one 
wedge-shaped  piece  is  forced  over  the  other,  as  shown  ia 
fig.  2,  a  good  electrical  contact  is  made  and  the  conpling  is 
complete. 

There  is  a  slotted  piece  on  one  side  and  a  stud  on  the 
other  of  each  piece  of  tube  to  act  as  guides  and  to  prevent 
any  circular  movement  of  the  parts  after  they  have  been 
connected. 

The  insulated  line  wire  is  fastened  to  a  ring  at  each  end  of 
the  complete  coupling,  and  is  carried  thence  to  the  centre  of 
the  width  of  the  carri^es  at  such  a  height  as  to  be^well 
clear  of  the  screw  couplings  and  side  chains  of  the  TehicleK 
The  coupling  hangs  in  the  centre  of  the  space  between  two 
vehicles,  and  can  only  be  separated  by  a  direct  strain.  ^Hie 
amount  of  the  stram  required  may  be  regulated  by  the 
strength  of  the  springs  in  the  tubes,  and  the  shape  of  the 
wedge  piece.  The  couplings  employed  on  the  Great  Indan 
Peninsula  train  separate  at  a  direct  pull  of  20  lbs. 

For  the  return  or  earth  wire  the  writer  prefers  to  use  the 
permanent  way  rails  connected  vxA  the  wheels  of  the 
vehicles  of  the  train,  and  supplemented  by  the  screw  coup- 
ling drawbars  joined  together  underneath  each  carriage  by 
wire  spirals,  but  if  such  an  arrangement  should  prove  to  ba 
unreliable  in  India,  as  has  been  suggested — although  it  b«s 
been  found  perfectly  reliable  in  England  for  the  past  siite^ 
years — the  coupling  under  description  may  be  readily  imo<^ 
to  couple  up  a  return  wire  as  well  as  the  insulated  line-wirt 
For  this  purpose  it  will  only  be  necessary  to  fasten  the  fiiw 
end  of  the  flat  spring  of  each  piece  of  tube  in  a  block  of 
ebonite  instead  of  in  metal,  thus  insulating  the  spriagfrom 
the  tube.  Then  the  spring  will  couple  the  insrll^  ^ 
wire;  and  the  metal  case,  slotted  pieces,  and  stnfc^^^ 
tubing  will  couple  the  return  wire  ;  thus  t^l  ^  ^^^ 
permanent  way  will  no  longer  be  rejjuireol  -^  to  ^si^^ 
the  electrical  circuit.    In  connection  with  mt*'     ]iiof  d*^*^ 
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Irical  BTStems  that  have  been  bronght  forward  provision  has 
been  made  for  giving  a  si^al  in  case  any  part  of  the  train 
shoald  become  separated,  oat,  so  &r  as  the  writer  is  aware, 
acne  of  the  plans  for  that  purpose  have  been  bronght  into 
practical  nse  upon  railways.  It  is  an  objection  to  such  a 
signal  that  unless  some  more  or  less  complicated  machinery 
IS  added  to  the  ordinary  electrical  apparatus  employed  in 
intercommunication  systems,  the  sign^  given  when  part  of  a 
train  breaks  away  must  of  necessity  appear  to  engine  drivers 
and  guards  exactly  like  the  signal  given  by  a  passenger 
whose  alarm  communicator  is  intended  to  give  a  peremp- 
tory order  to  stop  the  train  ;  therefore  there  would  be  risk 
that  the  train  might  be  stopped  by  a  break-away-si^al 
being  mistaken  for  a  passenger's  signal,  and  a  collision  might 
result  from  the  hinder  part  of  the  train  that  had  separated 
running  into  the  foremost  parL  Such  liability  to  mistake, 
and  consequent  danger,  might  i)erhaps  be  prevented  by  some 
such  arrangement  as  the  fmlowing. 

In  each  carriage  have  a  train  of  clock-work  to  drive  a  small 
wheel  that  has  parts  of  its  periphery  insulated,  and  parts 
making  rubbing  contact  with  a  flat  spring,  every  time  the 
wheel  revolves.  Connect  the  wheel  and  spring  in  the  inter- 
communication cuxiuit. 

Arrange  passenger's  alarm  communicators  in  each 
carriage,  so  that  any  one  of  them  will  start  the  train  of 
clockwork  when  a  passenger  gives  an  alarm  signal.  Then 
the  ringing  of  the  bells  on  the  engine  and  in  the  guards' 
brake  vans,  instead  of  being  continuous  will  be  interrupted 
at  regular  intervals,  and  thus  clearly  show  that  the  alarm 
signal  has  been  given  by  a  passenger. 

Each  carriage  may  have  the  periphery  of  its  clockwork 
wheel  differently  insulated  from  the  others,  so  that  signals 
given  by  passengers  will  not  only  be  identified  as  such,  but 
the  particular  carriage  that  a  signal  comes  from  will  also  be 
told  to  driver  and  guards. 

But  such  a  plan  would  be  somewhat  expensive,  and  would 
introduce  complication  where  extreme  simplicity  is  much  to 
be  desired.  As,  however,  railway  authorities  who  regard  a 
break-away  signal  as  an  important  requirement  of  an  elec- 
trical intercommunication  system  in  trains,  may  see  some 
way  of  overcoming  the  diflSculty  proceeding  from  similiarity 
of  sisals  without  incurring  serious  expense  or  introducing 
complications,  the  writer  has  devised  an  adaptation  of  his 
•conpling  that  provides  for  a  continuous  signal  identical  with 
that  given  by  a  passenger  being  given  if  any  part  of  a  train 
should  become  separate  on  a  journey. 

In  this  adaptation  of  the  coupling  the  springs  are 
insulated  from  the  tubes,  so  that  neither  the  permanent- 
way  rails  nor  the  screw  coupling  are  bronght  into 
use  to  conaplete  the  electrical  circuit  for  the  inter- 
conmiunication,  and  a  small  lever  is  so  arranged  in  each 
piece  of  tube  that  it  is  insulated  from  the  wedge-shaped 
piece  on  the  flat  spring  as  long  as  the  coupling  remains 
connected  up,  but  immediately  the  coupling  is  separated  the 
small  lever  is  forced  hard  on  to  the  wedge  piece,  and  makes 
fall  contact  between  the  insulated  flat  spring  connected  to 
the  line-wire  and  the  metal  case,  slotted  pieces,  and  studs 
connected  with  the  return  wire.  Thus  the  bells  on  the 
engine  and  in  both  guards'  brake  vans  will  ring  continuously, 
precisely  as  they  would  do  if  a  passenger  had  given  an 
alarm.  It  is  claimed  for  the  coupling  described  above  that 
it  is  simple  in  construction  and  very  strong,  that  it  may  be 
made  or  inexpensive  materials — the  cases  may  be  made  of 
iron  gas-pipe,  if  desired — that  it  assures  perfectly  safe  elec- 
trical contacts  which  are  cleaned  by  tne  separation,  or 
re-connection,  of  the  coupling — that  it  may  be  used  either 
with  or  without  employing  the  rails  of  the  permanent  way 
for  a  return  wire,  and  that  it  may  be  readily  adapted  to 
giving  an  alarm  in  case  part  of  a  train  should  become  sepa- 
i*ated  on  its  journey. 

Also  that,  by  means  of  spare  lengths  of  insulated  wire 

Tope  having  a  half  couping  at  each  end,  any  number  of 

vehicles  not  fitted  with  the  electrical  intercommunication 

fiystem  may  be  bridged  over,  so  that  they  will  not  interfere 

with  signals  passing  through  the  electrically  fitted  portion 

of  the  train  :  and  tuat  any  description  of  rolling  stock  may 

be  fitted  with  the  electric  rope  and  couplings  as  quickly  as 

it  could  be  fitted  with  the  "cord,"  so  that  railwav  companies 

'        -employing  the  writer's  system  need  only  have  electric  ropes 

h;,      permanently  fixed  to  stock  that  is  constantly  running,  or 

i;.       that  is  required  to  be  provided  with  alarm  communicators 


for  the  nse  of  passengers ;  vehicles  only  occasionally  running 
remaining  unfitted  with  electric  ropes  and  couplings,  except 
when  they  are  actually  in  work. 

The  alarm  communicator,  fig.  8,  to  be  fixed  in  railway 
carriages  for  the  use  of  passengers,  has  a  neat  teakwood 
case— not  shown  in  the  figure— from  which  only  the  cross- 
piece,  H,  projects.*  A  passenger  having  pulled  this  cross- 
piece  downwMxls  once,  the  tongue,  t,  is  removed  from  a  slot 
on  the  lever,  l,  and  the  latter,  being  released,  £Eills  upon 


Fig.  a.—AiABM  Commitnicatoe. 

the  contact  point,  p,  assisted  thereto  by  the  helical  spring 
enclosed  in  the  tube,  8,  thus  connecting  the  line-wire  with 
the  return  wire  or  earth  (see  fig.  1)  and  causing  the  bells 
on  the  engine  and  in  the  brake  vans  to  ring  continuously 
until  the  ^ard  unlocks  the  teakwood  case  and  restores  the 
lever  and  nandle  to  their  normal  positions.  The  passenger 
cannot  put  the  handle  back  until  the  case  has  been  unlocked, 
because  the  tongue,  t,  cannot  enter  the  slot  on  the  lever,  l, 
until  the  latter  has  been  lifted  clear  of  p. 

In  case  it  is  required  to  have  an  indicator  to  direct  the 
guards  to  the  particular  carriage  whence  an  alarm  has  been 
given,  the  alarm  communicator  lever,  l,  is  slightly 
lengthened,  and  an  additional  contact  point  is  placed  along- 
side p,  but  insulated  from  it— this  extra  contact  point  con- 
nects with  a  small  electric  bell,  and  thence  with  a  battery 
that  is  connected  with  p  (see  fig.  1).  Then,  when  a  pas- 
senger releases  the  lever,  l,  it  falls  on  both  contact  points, 
thus  establishing  its  own  circuit  as  already  described,  and 
also  completing  a  local  circuit  that  causes  the  small  bell  in 
the  carriage  to  ring  out  a  direction  to  a  guard  passing 
alongside  the  train  as  to  where  he  should  look  tor  the 
originator  of  the  alarm  signal. 

The  switch  shown  in  each  brake  van  (fig.  1)  is  to  enable 
the  front  guard  to  communicate  with  the  engine  driver 
only,  without  ringing  the  rear  brake  van  bell,  or  to  com- 
municate with  the  rear  guard  only,  without  ringing  the 
engine  bell.  For  the  former  purpose  he  disconnects  the 
bar  nearest  to  the  rear  of  the  train  from  its  lower  terminal, 
and  keeps  the  bar  nearest  to  the  engine  connected  up  as 
shown  in  the  diagram,  and  for  the  latter  purpose  he  dis- 
connects the  bar  nearest  to  the  engine,  and  keeps  the  bar 
nearest  to  the  rear  of  the  train  connected  up.  The  switch 
is  only  required  in  the  front  break  van,  but  as  any  brake 
van  may  be  placed  in  front  of  a  train,  it  is  necessary  to  fit 
every  vehicle  of  that  class  with  a  switch. 


On    Contact    Electricity   gradually   Developed 

UNDER  CO-OPERATION  OF  THE   AlR.— By  W.   lloltz.— The 

author  stretched  out  an  insulated  sheet  in  the  air,  and  placed 
it  in  connection,  by  means  of  a  wire,  with  the  lower  plate  of  a 
condenser,  the  uppfer  plate  of  which  was  conducted  off.  If 
the  wire  touching  the  sheet  was  of  copper,  the  electroscope, 
after  a  time,  indicated  positive  electricity  ;  but  if  it  was  of 
zinc,  it  indicated  negative  electricity.  At  times  the  electric 
movement  was  manifest  after  a  short  time,  but  on  other 
occasions  only  after  the  lapse  of  hours  if  the  air  was  moist, 
and  especifJly  if  it  contained  ozone.  Various  modifications 
of  the  experiment  left  it  free  from  doubt,  that  the  ultimate 
source  of  the  electricity  was  the  contact  of  the  sheet  and 
the  wire. — Wiedemann's  Beibldtter. 
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EXTRACT    FROM    SPECIFICATION  OF 
PATENT  FOR  ELECTRIC  LIGHTING. 


[Dated  6th  July,  1852.    No.  14,198. 
Roberts.] 


By  Martyn  John 


The  following  description  of  an  Incandescence  lamp  sent  to 
ns  for  publication  by  a  friend  will  be  found  interesting  to 
our  reaaers.  The  "  Roberts  "  Arc  lamp  can  be  found  in  the 
admirable  work  just  issued  by  our  Contemporary  Engineering 
on  "  Electric  Illumination." 

"Another  part  of  my  invention  consists  of  a  mode  of  obtain- 
ing electric  light  by  passing  a  current  of  electricity  through 
a  thin  piece  of  graphite,  coke  or  carbon,  or  other  infusible 
body,  being  a  conductor  of  electricity,  while  it  is  enclosed  in 
a  vacuum  or  space  not  containing  any  oxygen  or  other  matter 
which  can  cause  the  combustion  or  destruction  of  it  to  be 
brought  into  an  incandescent  state  by  the  action  of  the 
current  of  electricity. 


Fio.  6. 

"  In  fig.  5,  I  have  shown  an  elevation  or  side  view  of  an 
apparatus  which  may  be  used  for  this  purpose,  but  I  desire 
it  to  be  understood  that  I  do  not  claim  any  of  the  elements 
or  parts  of  which  this  apparatus  is  composed,  apart  from  the 
combination  thereof.  In  this  figure,  A  is  a  stand,  upon 
which  a  hollow  pillar  or  tube,  B,  can  be  screwed  ;  this  tube 
is  furnished  with  a  stopcock,  s,  by  which  its  passage  can  be 
closed  air-tight.  On  the  top  of  the  pillar  is  a  screw,  c,  about  one 
and  a  half  inches  in  diameter,  which  receives  the  neck  of  the 
globe,  G,  also  furnished  with  a  cap  and  screw  to  allow  it  to 
be  screwed  air-tight  down  upon  the  tube,  B.  The  tube,  b, 
has  a  binding  screw,  F,  soldered  to  it  for  the  purpose  of 
making  connection  with  a  galvanic  battery,  and  the  tube  is 
also  in  metallic  connection  with  a  rod,  R,  having  at  the  end 
of  it  a  clip,  H,  for  the  purpose  of  holding  a  piece  of  graphite 
or  other  substance,  through  which  I  wiSi  to  pass  the  elec- 
tricity. Another  rod,  r^,  also  furnished  with  a  similar 
clip,  H,,pas8e8  through  the  head  of  the  pillar  or  tube,  B,  but 
is  preserved  from  coming  into  metallic  contact  with  it  by 
having  the  rod  enveloped  in  ivory  or  other  non-conductor 
of  electricity.  At  the  bottom  of  the  rod,  rS  is  another 
binding  screw,  F*,  for  the  purpose  of  connecting  it  with  the 
other  pole  of  the  battery.  Now,  the  mode  of  operation  with 
this  apparatus  is  as  follows : — ^A  piece  of  very  thin  graphite, 
about  half  an  inch  long,  half  an  inch  wide,  and  as  thin  as 
conveniently  can  be  made,  is  fastened  at  each  end  into  the 
clips,  H  ana  n,  and  firmly  secured  ;  the  globe,  G,  is  screwed 
air-tight  upon  the  pillar,  b  ;  the  stopcock,  8,  opened  ;  and 
the  whole  apparatus,  by  a  screw  at  the  bottom  of  b,  screwed 
down  upon  an  air-pomp  or  exhausting  syringe  ;  by  this  the 
air  is  '^"^  '^"t  of  G,  and  as  perfect  a  vacuum  as  can  con- 
obtained  ;  when  this  is  done,  the  stop- 


pump  to  its  stand.  A,  and  a  galvanic  battery  is  pot  into 
connection  with  it  by  the  binding  screws,  F,  f*  ;  the  elec- 
tricity passes  through  the  rods,  and  the  thin  piece  of  gra- 
phite, J,  which  becomes  white-hot  from  the  passage  of  the 
electric  current,  and  no  combustion  will  ensue  if  the  vacamn 
be  perfect  and  no  matter  within  the  ^lobe  to  canse  oom- 
bustion  of  the  graphite ;  or  if  the  graphite  be  not  otherwise 
destroyed,  the  light  continues  as  long  as  the  electricity 
flows  through  the  graphite  in  sufficient  strength. 

"  And  with  respect  to  this  part  of  my  invention,  I  claim 
the  production  of  light  by  passing  electricity  through  a  thin 
infusible  body,  being  a  conductor  of  electricity,  in  manner 
hereinbefore  mentioned. 

"  Another  part  of  my  invention  consists  of  a  mode  or 
modes  of  giving  increased  brilliancy  to  the  light  prodacel 
by  electric  lamps. 

"  I  have  discovered  that  fame,  or  the  combustion,  or  vola- 
tilisation of  some  substances,  between  or  on  the  points  of  the 
electrodes,  will  very  much  increase  the  light  produced  by  an 
electric  lamp.  Thus,  if  a  candle  or  lamp  be  placed  so  that 
its  flame  shall  pass  between  the  points  of  the  electrodes,  the 
brilliancy  of  the  light  evolved  between  the  electrodes  will 
be  increased  ;  or  if  lime  or  any  other  alkaline  earth  be  in- 
terposed  between  the  electrodes  in  this  manner,  I  prefer  to 
effect  that  object  in  the  same  manner  as  lime  is  introdoced 
between  two  jets,  in  what  is  usually  called  the  Drummond 
light ;  I  prefer,  however,  to  produce  the  same,  or  nearly  the 
same  effect,  by  a  new  description  of  electrode,  which  I  make 
by  mixing  the  material  of  wnich  the  electrodes  may  be  com- 
posed wlUi  a  portion  of  lime  or  other  alkaline  earth  (I  have 
used  about  5  per  cent,  of  lime  with  success),  taking  care 
not  to  introduce  as  much  as  will  materially  diminish  (he 
power  of  the  electrodes  to  conduct  electricity.  When 
electrodes  thus  made  are  brought  into  action  in  the  lamp, 
they  produce  a  light  very  much  more  brilliant  than  elect- 
rodes made  without  any  such  admixture.'' 

The  similarity  of  this  latter  arrangement  to  recent 
patented  devices  will  be  obvious. 


THE    BRITISH    ASSOCIATION. 

[Specially  reported  for  the  Eleotbical  Retibw.] 


THE  EFFICIENCY  OF  THE  EDISON  STEAM 
DYNAMO. 


[Paper  read  before  Section  G,  Mondar,  August  28th,  1882, 
by  Dr.  Flkmino.  J 


veme 
cock 


be  apparatus  is  tben  removed  from  the 


ExFEBiXENTS  wero  carried  out  during  the  month  of  June  last,  at  the 
central  station  of  the  Edison  Electric  Light  Company,  London,  bf 
Dr.  Hopkinson  and  myself,  on  the  efficiency  of  the  steam  djnimo 
which  supplies  the  current  for  lighting  their  district.  The  leanlU 
which  we  obtained  appear  to  be  in  aooordanoe  with  some  othen  ob* 
tained  in  America.  Four  machines  only  are  in  existence  in  Enropfr 
of  the  type  used  at  the  Holbom  headquarters.  The  first  wis  ex- 
hibited in  Paris,  the  second  and  third  are  now  in  London,  and  the 
fourth  is  on  its  way  to  Milan,  together  with  another  machine,  for 
supplying  2,000  lights  to  the  theatre  there.  They  are  all  of  the  aame 
general  fype,  though,  with  certain  slight  modifications,  the  machine  is, 
of  course,  simply  a  revolvingarmatuie,  in  which  the  conductors  are 
not  wires  but  copper  bars.  This  revolves  in  the  field  of  a  very  P<>^^ 
ful  magnet,  or  rather  of  a  series  of  12  magnets,  which  are  conpled 
six  in  series,  and  then  joined  in  parallel  arc.  The  current  is  taken 
off  by  brushes.  In  the  first  machines  there  were  only  three  brushea, 
in  those  now  employed  there  are  four;  in  the  machine  goioff  ^ 
Milan  there  are  five,  of  about  2^  inches  wide.  The  effect  is  to  re- 
duce the  sparking  ven^  considerably,  and  the  machine  runs  with  it« 
full  load  sometimes  aunost  entirely  without  a  spark. 

In  our  investigations  we  intended  to  elicit  an  answer  to  the  ques- 
tion :  What  horse-power  fraction  of  the  power  employed  in  tornjaj 
it  oomes  out  of  the  dynamo  in  the  shape  of  electric  current-^incliw- 
ing  the  part  that  is  used  to  supply  the  magnet  ?  The  engine  u  » 
Porter-Allen  of  the  usual  type,  wmch  turns  directly  upon  a  ihaft 
which  runs  direct  throufh  four  bearings.  Our  firat  attempt  ww 
to  measure  the  power  appUed  on  the  axle  of  the  armatore.  For  thii 
purpose  we  usea  a  high-speed  indicator.  As  the  speed  is  290  to  300 
revolutions  a  minute,  the  indicator  turns  six  times  a  second.  We 
took  it  at  various  times  with  various  conditions  of  load.  Hany  of 
the  diagrams  we  got  had  to  be  rejected,  but  we  got  some  that  were 
good,  and  these  were  collected  and  copies  made  by  the  electric  peo. 
They  were  laid  down  and  a  stencil  proof  tfd^en,  and  from  that  the 
horse-power  was  taken  off  very  accurately.  At  the  same  time  there 
were  recorded  the  pressure  in  boiler,  speed  of  engine,  load  of  l»n»p[ 
and  the  time  at  which  the  observation  was  t^n.    Very  spe^** 
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•xrakns^menta  were  made  to  asoertain  the  exact  number  of  lamps 
in  thiQ  Qircuit  daring  the  observationfl.    They  were  scattered  through 
the  -wliole   district,   and  could   not^   of  course,   be   stopped  at  amr 
{^▼Qn    moment  after  they  had  been  started  for  the  night.      We 
^9reire     not  able    to    contrive  a  shunt  at  that  time  to  measure  the 
poirer  generated,  and  also  the  difference  of  potenti^  between  the 
t-wo   pcHes,  but  we  got  at  these  results  in  an  indirect  way.    We  were 
enabled  to  measure  not  only  the  difference  of  potentials  between  the 
t'wo   mains,  but  the  current  flowing,  and,  therefore,  we  had    the 
meaiEis    of   knowing  the  energy  expended  in  the  circuit.    Simul- 
taxieotisly  with  these  observations  we  made  others  on  the  candle- 
po'wer  of  the  lamps,  so  as  to  keep  that  constant  in  our  calculations. 
Of  Hie  current  which  comes  out  of  the  dynamo,  more  or  less,  can  be 
tliTo^vm  into  the  magnets ;  and,  bv  altering  the  current,  the  whole  of 
the  lamps  can  be  rused  or  lowerea  so  that  they  can  be  kept  constantly 
at    16 -candle  power.     Ej^>eriments  with  the   series   of   indicated 
dynAiiloe  were  taken  to  indicate  the  power  consumed  simply  in  turn- 
ing' the  machine  at  a  normal  speed  when  no  current  was  generated. 
For  tliat  purpose  the  switches  which  connected  them  with  the  magnets, 
and  also  the  main  circuits,  were  opened,  and  the  engine  was  run  at 
its    speed  of   290  to  300  revolutions.    The  results  observed  were 
plotted  down  as  a  curve  in  a  large  diagram,  where  the  abscissffi  were 
taken  to  represent  the  number  of  lamps  and  the  ordLnates  the  horse- 
power.   Immediately  after  that  the  field  circuit  was  closed,  the  ex- 
ternal  remaining  open.      So  that  the  diagrams  taken  represented 
the    difference    between   the    two    energies   or   the    horse-power 
employed  or  consumed  in  maintaining  the  current  in  a  field  magnet, 
and  also  local  currents  in  the  coil  and  armature.    That  difference  we 
found  to  be  19'77  horse-power.    With  these  safegfuards,  then,  we 
found  that  for  200  lamps  we  had  an  expenditure  of  43*45  horse- 
power; for  600,  106  horse-power;   for  800,  117  horse-power;   for 
1,000,  145  horse-power.    Deducting  the  19*77  horse-power  occupied  in 
charging  the  field  and  overcoming  the  friction,  a  total  of  125  horse- 
power remained  as  occupied  in   maintaining    1,000  lamps.      The 
result,  therefore,  is  that,  after  overcoming  the  friction,  the  addition 
of    ei^^ht  16-candle   lamps  makes  a  difference    of    one  additional 
indicated  horse-power.      The  effioienov  so    stated  is  a  compound 
efficiency — partly  of  dynamo  and  partly  of  lamp.    The   10 -candle 
lamps  have  a  resistance  of  200  (20?)   ohms  when  hot,  and  the  16 
only-    140   ohms,    so  that  with  only  half   the  current   and   horse- 
poiwer  the  latter   yield    25    per  cent,   more  light.      To   separate 
the   efficiency  of   the    djmamo  from    the    lamp,   we    did  not,   for 
want  of  time,  make  accurate  experiments  to  measure  the  current 
directly,  but  we  made  arrangements  for  ascertaining  what  was  the 
actual  current  going  out.  We  could  get  this  from  our  diagrams.    The 
observations  on  the  difference  of  potential  between  the  poles  of  the 
machine  showed  that  the  machine  was  generating  105*5  volts  as  the 
mean.    The  resistance  of   the  field-ma^^ts  taken  as  the  constant 
is  6*73  ohms.    The  magnets  are  twelve  m  number,  and  the  coils  are 
coupled  six  in  series  and  two  in  multiple  arc.    Therefore  the  energy 

ropresented  by  the  current  in  the  field  is —  ,  or  1,654  Watts, 

6*73 

or  two  horse-power.  The  total  power  was  19*7  horse-power. 
Deducting  from  this  8  for  friction  and  2*2  represented  by  the 
energy  of  the  field  current,  we  have  9*5  as  waste  in  local 
current  and  in  the  armature  bars.  We  have,  then,  on  the 
whole,  17*56  horse-power  as  ineffective  in  producing  current  when 
the  dynamo  is  running  with  1,000  candles.  The  total  horse- 
power ought  to  be  125.  The  efficiency  of  the  ^namo  is  the 
difference,  or  88  per  cent.,  or  nearly  90  per  cent.  This  efficiency 
increases  with  the  number  of  lamps,  and  as  the  machine  will  bear 
loading  up  to  1,300  before  the  external  resistance  becomes  too  small, 
and  the  armature  beg^ios  to  heat,  a  sUghtly  higher  efficiency  can  be 
obtained.  Si>eoial  tc«ts  on  the  efficiency  of  the  lamp,  to  determine 
the  actual  horse-power  expended  in  the  carbon,  showed  that  with  a 
lamp  of  the  old  form  burning  at  16  candles,  the  electrcmiotive  force 
105  volts  and  the  current  per  lamp  *  7  of  an  amp^,  tiie  result  was 
73-86  Watts  =  1-lOth  horse-power  as  the  energy  expended  in  the 
carbon  itself.  From  the  horse-power  curve  another  useful  series  of 
facts  could  be  obtained.  We  were  able  to  plot  another  curve, 
of  which  the  abscissce  represented  time  and  the  ordinates  horse-power 
equivalents,  so  as  to  express  the  work  of  the  engine  in  horse -power 
hours.  Other  experiments  of  less  general  interest  were  made  at  the 
same  time  on  the  efficiency  of  the  boiler.  The  results,  therefore, 
carried  out  with  very  conslaerable  care,  show  that  this  dynamo  has 
the  power  of  converting  into  energy  of  electric  current  some  90  per 
cent,  of  the  energy  ap^ed  to  turn  the  armature  of  the  machine. 

The  President  said  that  it  was  only  upon  such  experiments  as  Ihese 
that  the  public  were  enabled  to  form  an  opinion  on  the  subject.  Dis- 
cussion being  invited, 

Mr.  Blakmey  said  that  they  did  not  yet  know  the  exact  laws  upon 
which  the  transmission  of  energy  took  place.  He  had  never  seen  a 
satisfactory  expression  for  the  work  of  one  of  these  machines,  from 
which  one  coula  deduce  the  connection  of  the  current  with  the  velocity 
and  the  resistance  which  were  the  three  variables  in  the  problem 
which  the  engineer  required  to  solve  before  he  could  be  thoroughly 
answerable  for  the  action  of  these  machines.  They  heard  a  great  deal 
about  the  characteristic  curve  of  a  machine-;  here  it  had  been  f  urmshed 
by  a  series  of  experiments  which  only  supplied  what  ought  to  have 
been  known  without  them.  Problems  in  dealing  with  current  velocity 
of  revolution  and  resistance  ought  not  to  depend  on  experiment  for 
their  solution.  He  had  himseli  endeavoured  to  analyse  published 
fig^ures  on  the  subject.  One  of  thie  chief  things  wMch  he  really 
wanted  to  know  was,  '*  Is  the  alteration  which  occurs  in  the  magnetic 
field  produced  by  the  revolving  armature  considered  as  a  metidlio 
mass?"  This  was  most  important  for  the  problem,  because  the 
effective  magnetism  is  one  of  the  factors  in  the  evaluation  of  the 
maffnetio  force.  The  best  attempt  to  settle  that  law  had  been  made 
by  Mr.  Siemens  and  described  in  a  paper  g^ven  before  the  Society  of 
Arts  in  May,  1881.  That  paper  assumed  the  reduction  of  the  mag- 
netism from  what  it  vonld  be  when  the  annature  did  not  revolve 


in  the  field,  to  be  proportional  to  that  magnetism  and  to  the  velocity 
of  rotation.  But  it  nas  since  been  shown  that  the  velocity  of  the 
following  machine  is  greater  than  that  of  the  driv^,  a  very  odd  thing 
indeed,  and  one  which  entirely  did  away  with  the  hypothesis  of  Mr. 
Siemens  that  the  magnetism  in  the  second  machine  would  be  increased 
by  the  revolution  of  the  armature. 

Mr.  Macknight,  Edinburgh,  followed  with  a  few  remarks  on  the 
practical  results  of  these  machines  as  exhibited  in  actual  lighting, 
contending  that  frequently  the  cost  of  the  system  was  a  bar  to  its 
adoption.  

RECENT  PROGRESS  IN  ELECTRIC  RAILWAYS. 


[Paper  read  before  Section  G,  Monday,  August  28th,  1882, 
By  Dr.  Flemino.] 


Mr.  Edison  has  for  some  time  been  struck  by  the  economy  involved 
in  an  electric  system  of  transport,  and  has  set  himself  to  design  an 
electric  locomotive,  taking-  as  his  type  the  ordinary  steam  locomotive, 
only  he  has  taken  out  all  the  interior  mechanism  and  replaced  it  by 
mechanism  appropriated  to  drive  the  machine  by  means  of  an  electric 
current.  The  general  scheme  by  which  this  has  been  done  is  as 
follows : — ^At  a  certain  station  there  are  a  series  of  dynamo  machines 
of  the  well-known  patent  of  Edison  capable  of  supplying  250  of  the 
c^rdinary  lO.candle  mcandescent  lights.  A  battery  is  set  up  at  a 
central  station  with  mains  proceeding  out  at  different  points  on  the 
railway.  The  current,  when  it  has  entered  the  circumierence  of  the 
wheel,  passes  up  into  ihe  central  hub,  and  so  is  taken  off  by  brushes 
into  the  dynamos  placed  in  the  interior  of  the  engine.  Hence  it  is 
necessary  to  have  the  centre  of  the  wheel  insidated  from  the  tyre.  The 
dynamos  in  the  interior  are  of  the  same  t3rpe  as  made  by  Mr.  Edison 
for  lighting  purposes.  The  armatures  are  wound  on  the  Siemens 
principle,  and  the  same  peculiarity  is  preserved  in  the  dynamo  of 
making  what  Edison  callis  a  large  intervening  mass  of  iron.  The 
locomotive,  which  is  attached  to  the  train  of  cars  in  the  usual  way, 
can  be  started  or  stopped  by  shunting  the  current  into  the  dynamo, 
and  by  varying  the  external  resistance  in  the  field  circuit  of  the 
dynamo,  the  engineer  or  locomotive  driver  has  the  power  of  regulating 
the  speed  of  the  engine.  Mr.  Edison  ban  so  far  succeeded  in  his 
expenments  that  they  are  now  travelling  on  this  railway  at  40  miles 
an  hour  in  Menlo  Park.  The  most  important  question  of  course  is 
whether  this  system  is  or  is  not  more  economical  than  the  ordinary 
steam  locomotive,  and  Mr.  Edison's  statements  as  to  this  are  based 
on  the  doings  of  the  ordinary  locomotive  of  the  best  type.  In  such  a 
locomotive  it  is  not  possible  to  get  one  Indicated  horse-power  with  a  less 
consumption  than  6  lbs.  of  coal  per  hour,  when  special  attention 
is  given  to  the  firing  and  running.  With  careless  firing  it  is  possible 
that  there  will  be  a  great  increase  in  the  consumption  of  the  coal, 
owing  to  loss  of  coal  or  coke  through  the  funnel.  But  under  this 
arrangement  you  can,  as  it  were,  transfer  the  consumption  of  the 
coal  from  the  firo-box  of  the  engine  to  the  central  station,  at  which 
the  stationary  engines  will  be  of  a  far  more  economical  type.  By 
using  condensing  engines  of  the  best  ty^  and  taking  very  careful 
means  to  economise  the  consumption  of  coal,  it  can  be  got  down  to 
something  like  2J  lbs.  per  horse-power  per  hour.  Therefore  there  is 
in  the  first  place  a  large  saving  in  coal — though  it  remains  to  be  seen 
whether  what  is  thus  gained  is  not  lost  in  the  transformation  of  the 
energy  of  the  coal  into  electric  current.  Careful  experiments  have  yet  to 
be  made  to  ascertain  the  efficiencv  of  the  dynamos  used :  what  propor- 
tion of  the  coal-power  is  transformed  into  electric  current.  Some 
recent  experiments  in  London  confirm  Mr.  Edison's  estimate  of  their 
efficiency.  The  result,  as  far  as  the  experiments  have  hitherto  gone, 
is  that  the  dynamo  machine  converts  into  electric  energy  more  than 
90  per  cent,  of  the  poweif  applied  to  turn  it.  Then,  as  to  the  i^econ- 
version  of  the  currant  back  again  into  work,  we  can  also  recover  in  a 
similar  proportion.  Of  course  there  is  a  loss  of  energy  in  the  electric 
mains,  and  also  a  loss  due  to  leakage  on  the  railway  by  imperfect 
insulation ;  but  even  allowing  as  large  a  margin  as  50  per  cent,  for 
this,  assuming  that  the  Porter-Allen  engine  gives  an  indicated  horse- 
power of  2^  lbs.  of  coal  per  hour,  Mr.  Edison  finds  5  lbs.  per  horse- 
power required  for  his  electric  railway,  as  against  six  in  driving  a 
locomotive.  Hence  Mr.  Edison  thinks  we  may  regard  these  figures 
as  a  reliable  indication  that  an  electric  railway  is  a  moro  economical 
means  of  realising  the  energy  of  coal  for  effecting  transport  from 
place  to  place.  Another  con^vance  which  Mr.  Edison  uses  is  for 
the  purpose  of  enabling  locomotives  to  clutch  the  rails  in  certain  cases 
whero  the  locomotive  has  to  ascend  an  incline,  so  as  to  obtain  a 
greater  hold  upon  the  rails  than  the  simple  weight  of  the  engine 
supplies.  In  his  first  dynamos,  Mr.  Edison  communicated  the  power 
by  belt,  but  in  the  latter  forms  he  has  adopted  an  endless  screw 
gearing,  which  is  safer  than  the  belt.  In  the  dynamos  which  lie  is 
using  to  supply  a  current  from  the  central  station  he  has  adopted  the 
same  method  of  doing  away  with  belt  and  gearing,  and  making  the 
engine  connect  to  the  armaturo  of  the  machine,  so  that  I  think  thero 
will  be  still  greater  advances  in  the  economy  and  efficiency  of  the 
machine  which  he  has  devised. 

Mr.  Fowler  said  that  the  assumption  on  which  the  calculations 
seemed  to  be  based  on  the  locomotive  consuming  6  lbs.  of  coal  per 
horse-power  per  hour  was  nearly  twice  the  actual  fact. 

Prof.  Forbes  said  that  much  in  this  paper  required  very  gj^t 
consideration  beforo  an  opinion  could  be  pronounced  upon  it.  They 
wero  told  that  90  per  cent,  of  the  power  put  into  the  dynamo  wiis 
converted  into  electric  current,  but  they  wero  not  told  how  much  of 
that  was  used  up  in  rondering  the  dynamo  effective,  i  .«*.,  in  over- 
coming the  internal  resistance.  That  statement  was  quite  distinct 
from  stating  that  90  per  cent,  was  being  used  efficiently.  Perhaps 
about  oxie-half  might  be  used  in  overcoming  internal  resistance,  so  that 
if  ibej  allowed  60  per  cent,  for  leakage  and  so  forth,  and  a  large  loM  of 
current  in  the  interior  of  the  machine,  it  would  seem  almost  impossible 
to  JmAgiTiA  that  tiie  cost  could  be  so  small  as  had  just  been  stated. 
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Mr.  F.  J.  Sprague  stated  that  the  ratio  of  total  deyelopment  of 
power  in  these  dynamos  was  94  or  95  per  cent.,  and  he  had  seen 
frequently  machines  of  somewhere  about  87  per  cent,  efficiency.  He 
had  also  seen  a  dynamo  work  up  to  150  horse-power. 

Sir  J.  Hawkshaw  said  that  they  had  not  sufficient  data  before 
them  to  form  conclusions  in  regard  to  the  efficiency  of  theie  electric 
machines.  He  certainly  did  agree  with  the  president  of  the  section, 
however,  in  thinking  that  the  consumption  per  horse-power  per  hour 
of  coal  in  the  ordinary  locomotive  was  much  overstated  in  these  cal- 
culations. 

Mr.  W.  Traill  said  that  it  was  most  interesting  to  hear  of  the 
prog^ress  that  had  been  made  in  Menlo  Park.  The  railway  of 
eight  or  10  miles  in  length  there  was  much  ahead  of  those  in  Europe. 
The  longt^st  on  the  continent  was  only  about  one  and  half  miles. 
He  himself  was  engaged  with  one  in  the  North  of  Ireland,  which, 
when  completed,  would  measure  about  seven  miles.  The^r  had 
not  advanced  sufficiently  far  with  the  railway  yet  to  enable  him  to 
enter  into  details,  but  it  promised  to  be  a  complete  success.  The 
one  great  point  in  these  railways  was  the  development  of  electricity 
from  a  stationary  engine.  In  their  case,  however,  they  proposed  to 
develop  electricity  by  water  power,  which  they  had  at  immediate 
command.  They  all  had  the  most  favourable  anticipations  with 
regard  to  its  economy. 

Dr.  Werner  Siemens  said  that  at  Berlin  thev  had  had  an  electric 
railway  in  practical  operation  for  one  and  a  half  years.  In  that 
time  there  had  been  no  break  dowTi,  but  during  the  winter  the  loss 
of  power  on  the  line  is  more  than  one  quarter  of  the  power  supplied. 
Another  railway  at  Spandau,  a  little  more  than  4  J  kilometres  in 
length,  had  at  places  an  incline  of  1  in  28.  About  2  J  kilometres  of 
it  were  on  the  plain.  They  secured  in  that  case  perfect  insulation  by 
means  of  suspended  wires.  This  had  worked  well  and  econo- 
loioally. 

Colonel  Beaumont  said  that  in  connection  with  electric  railways 
attention  should  be  called  forcibly  to  the  great  sources  of  electric 
energy  in  the  water  that  was  everywhere  running  to  waste.  He 
thought  that  the  cause  of  electric  tramways  could  not  be  helped  by 
the  use  of  data  that  were  far  from  being  correct.  It  had  been  often 
affirmed  that  engines  used  as  much  as  6  lbs.  of  coal  t»er  hor80-x>ower 
per  hour ;  but  tie  best  locomotives  of  the  day,  developing  as  much 
as  600  horse -power  would  not  use  more  than  24  lbs.  per  mue  running 
at  40  miles  an  hour.  He  should  think  that  2  J  lbs.  would  be  about 
the  mark,  and  there  were  engines  running  in  this  country  developing  a 
horse -power  with  even  less  than  2  lbs. — though  perhaps  not  many.  If 
they  could  have  locomotives  that  would  consume  2  lbs.  an  hour,  there 
was  no  reason  why  they  should  take  6  lbs.  as  the  basis  of  comparison. 
Edison's  electric  railway  would  then  come  to  just  about  double  the 
cost  of  the  locomotive  system. 

Dr.  Fleming  said  that  the  average  locomotive  had  been  taken  and 
compared  with  the  electric  railway,  and,  under  the  circumstances, 
6  lbs.  was  not  an  extravagant  estimate.  Of  course,  if  they  assumed 
a  first-class  type  the  basis  of  comparison  was  destroyed.  "With 
regard  to  the  efficiency  of  the  dynamos,  something  like  90  per  cent, 
of  the  power  employed  to  turn  the  armature  was  efficient.  Of  course 
the  difference  was  accounted  for  in  friction  and  waste  by  leakage,  &c, 

Mr.  Fowler  said  that  they  might  say  generally  that  they  had  a 
want  of  materials  to  form  an  opinion  on  in  regard  to  the  subject 
before  them.  It  was  quite  clear  that  much  more  was  needed  too  before 
they  could  arrive  at  a  definite  conclusion  on  the  subject.  He  must 
entirely  demur  to  the  last  remark  made,  that  they  ought  to  take  an 
average  locomotive  as  the  basis  of  comparison.  Why  should  they 
take  an  absolute  thing  and  compare  it  with  such  a  aevelopment  as 
electricity  when  they  had  infinitely  better  engines  at  work  ?  On  the 
*:ontrary,  they  ought  to  compare  the  very  best  of  one  system  with 
what  the  other  system  offered  to  them.  Another  point  which  seemed 
to  escape  the  discussion  was  that  for  a  locomotive  engine  they  must 
use  the  very  best  and  purest  coal,  if  they  had  a  fixed  engine  they 
could  use  inferior  coal.  Materials  would  no  doubt  be  forthcoming, 
which  were  as  yet  lacking,  for  a  due  comparison  of  the  cost  of  the 
two  systems,  and  these  might  in  some  future  meeting  form  the  basis 
of  a  really  valuable  discussion.  These  questions  of  electric  railway 
or  compressed  air  were  particularly  interesting  at  the  present  time. 
He  looKcd  forward  with  the  greatest  possible  interest  to  the  accumu- 
lation of  full  and  exact  details  on  which  trustworthy  conclusions  could 
be  arrived  at  respecting  them. 


ELECTfilC  LIGHT  ENGINEERING. 


[Paper  read  before  Section  O,  28th  August,  1882, 
By  Dr.  Fleiono.] 


In  view  of  the  extensive  systematising  of  telegraphic  and  telephonic 
systems  it  becomes  of  importance  to  consider  whether  some  extended 
scheme  may  not  be  adopted  as  the  means  in  future  of  effecting 
economy  and  securing  safety  in  regpard  to  electric  lighting.  The 
most  costly  item  in  systems  of  lighting  in  central  stations  will  be 
the  conducting  mains.  These  should  be  so  laid  as  to  be  accessible 
for  repairs,  yet  out  of  reach  of  accident.  Arrangements  should  be 
made  by  which  any  demand  for  more  current  should  be  met  with  the 
least  waste.  In  planning  any  general  system  a  system  of  cross 
bracing  should  be  adopted,  in  such  a  manner  that  dependence  need 
not  be  placed  on  one  main  only,  but  on  several  distinct  mains  in  case 
of  accident  to  one  main,  and  in  order  to  equalise  the  potential  of  the 
whole  system.  In  the  Edison  system  the  conductors  are  inclosed 
in  a  single  iron  pipe,  but  it  may  ultimately  prove  that  the  better 
arrangement  will  be  to  lay  copper  bars  insulated  in  an  iron  trough 
along  the  side  walk,  which  could  be  laid  in  sections  and  flush  with 
the  pavement.  Such  an  arrangement  could  be  made  watertight,  and 
there  would  be  great  facilities  both  for  repairs  and  teats.    Too  much 


stress  cannot  be  laid  on  jointing.  In  telephone  work,  of  course,  im- 
perfect joints  are  of  SBaaXL  importance,  but  in  a  current  of  sevenl 
amperes  a  bad  joint  may  be  a  serious  drawback.  At  every  oeninl 
station  insulation  tests  at  the  drouits  ought  to  be  taken,  aod  the 
faidts  examined  and  corrected.  It  ought  to  be  possible  to  restnd 
the  loss  of  leakage  to  1  per  cent,  or  less  of  the  whole  output  of  the 
current.  All  switches  mtended  to  break  cirouita  ihould  be  so 
arrange  that  the  current  is  broken  at  several  places  simnltaneonaly. 
By  thia  means  sparkins'  is  reduced.  Within  the  building  every 
precaution  should  be  taken  that  no  part  of  the  person  of  a  visitor, 
workman,  or  loiterer  should  form  part  of  the  circuit.  The  whole 
of  the  electric  conducting- wire  should  be  under  cover,  though  acoes- 
sible.  Passing  to  the  considerations  which  should  gm&  in  the 
determination  of  the  size  of  radius  it  is  obvious  that  this  is  not  a 
matter  of  indifference.  The  conductivity  is  proportional  to  the 
mass,  and  for  unit  of  length  proportional  to  the  resistance.  And 
this  unit  of  length  is  universally  as  the  cross  section,  hence  we  may 
easily  see  that  were  must  be  some  section  that  will  give  a  cnrrent 
which  will  be  a  section  of  greatest  economy,  for  if  the  size  of  the 
copper  be  excessively  large  the  waste  of  copper  will  be  very  great, 
though  the  waste  of  energy  is  very  small.  If,  on  the  other  huid, 
the  copper  be  excessively  small,  the  waste  of  energy  would  be  rerj 
great.  Hence  there  was  a  minimum  of  size  for  a  maTimnm  d 
economy,  and  that  can  be  shown  to  be  the  case  when  the  interest  on 
the  cost  of  the  mains  is  equal  to  the  actual  cost  of  the  energy  wasted 
in  them.  But  two  factors  largely  determine  these — ^price  of  copper 
and  price  of  power.  Accordingly,  in  places  where  the  power  is  cheap, 
as  where  oosd  is  cheap,  or  where  water  power  can  be  secured,  a  rery 
much  smaller  size  of  main  conductor  is  necessarv  than  in  places 
where  coal  is  dear  or  power  expensivelv  obtained.  Another  point 
with  which  we  are  concerned  here  is  the  size  of  the  conductor!, 
which  must  be  taken  with  a  view  to  their  not  overheating.  The 
heat  generated  in  the  conductor  is  not  wasted,  but  accumulates  and 
raises  the  temperatiire,  and  experiment  should  decide  the  size  of  the 
wires  for  a  particular  current. 

The  safety  catch  should  be  so  arranged  that  it  fuses  well  below 
the  strength  of  current  at  which  the  wires  begin  to  feel  warm.  It 
should  be  borne  in  mind  that  systems  which  work  with  currents  of 
low  potential  require  precautions  against  fire  just  the  same  as  thos3 
which  use  a  high  potential.  No  doubt  it  will  ultimately  prove  neces- 
sary to  have  I'egulations  to  decide  what  is  suflicient  insulation.  In 
the  memorandum  put  forward  by  the  fire  insurance  authorities  the 
remark  occurs  that  the  main  should  be  sufficiently  insulated.  Regu- 
lations are  laid  down  for  the  weight  of  lead  pipe,  and  its  size ;  it 
must  bear  a  g^ven  pressure  of  water.  It  ought,  however,  to  be 
determined  what  insulation  is  necessary,  and  what  is  sofScient 
security  for  electric  mains.  One  other  question  remains  to  be  dealt 
with  in  conclusion,  and  that  is  the  arrangements  that  should  be 
made  for  the  measurement  of  the  light.  Lighting  may  be  carried  on 
by  contract  as  gas  lighting,  but  for  domestic  purposes  there  is  no 
doubt  that  lighting  must  be  performed  by  means  of  a  measured 
electric  current.  One  important  consideration  in  respect  of  all  forms 
of  electric  meters  is  that  they  ought  to  be  very  carefully  inspected, 
to  see  if  they  really  indicate  ampere-hours  correctly.  It  is  not 
sufficient  merely  to  pass  the  same  current  through  two  meters  and  see 
if  they  register  the  same  amount.  The  important  thing  to  ascertain 
is  whether  the  meter  does  register  ampere-hours  correctly  when  the 
two  factors  are  greatly  varied — ».<?.,  it  should  be  seen  whether  a  cur- 
rent of  100  ampSres  for  one  hour  causes  a  meter  to  register  the  same 
as  a  current  of  one  ampere  for  100  hours.  It  is  not  possible  to 
arrange  for  the  correct  measuring  of  the  light  when  the  meters  vary 
accor&ig  to  the  variation  in  the  factors  when  thus  tested. 


ON    THE    ABSOLUTE   MEASUREMENT    OF 
ELECTRIC    CURRENTS. 


[Paper  read  before  Section  A,  Friday,  August  25th,  1882, 
By  Lord  Rayleiqh.] 


The  accurate  absolute  measurement  of  currents  seems  to  be  more 
difficult  than  that  of  resistance.  The  methods  hitherto  employed 
require  either  accurate  measurements  of  the  earth's  horizontal  mten- 
8ity«  or  accurate'  measurements  of  coils  of  small  radius  and  of  many 
turns.  If  in  the  latter  measurement  we  could  trust  to  the  inextensi- 
bility  of  the  wire,  as  some  experimenters  have  thought  themselres 
able  to  do,  the  mean  radius  could  be  accurately  deduced  frwn  the 
total  length  of  wire  and  the  number  of  turns,  but  actual  trial  has 
convinoed  me  that  fine  wire  stretches  very  appreciably  under  the 
tension  necessary  for  winding  a  coil  sati^actorily.  Kohhausohs 
method,  in  which  the  same  current  is  passed  through  an  absolato 
galvanometer,  and  through  a  coil  suspended  bifilarly  in  the  plane  of 
the  meridian,  is  free  from  the  above  difficulty,  but  it  is  not  easy  so  to 
arrange  the  proportions  that  the  suspended  coil  shall  be  sufficiently 
sensitive,  and  the  galvanometer  sufficiently  insensitive.  In  thi« 
method,  as  in  that  of  the  dynamometer,  the  calculation  of  the  '^^ 
requires  a  knowledge  of  the  moment  of  inertia  of  the  suspended 
parts.  When  the  electro-magnetic  action  is  a  simple  attraction  or 
repulsion,  it  can  be  determined  directly  by  balancing  it  agauuj 
known  weights.  In  Mascart's  recent  determination  a  long  solenoid 
is  suspend^  vertically  in  the  balance,  and  is  acted  upon  by  a  flat 
oo-axial  coil  of  much  larg^er  radius,  whose  plane  includes  the  bwer 
extremity  of  the  solenoid.  This  arrangement,  though  simple  m 
theory,  aoes  not  appear  to  be  the  one  best  adapted  to  secure  prwaw 
results.  It  is  evident  that  a  larg^  part  of  the  solenoid  in  ^^I^' 
effective,  those  turns  which  lie  nearly  in  the  plane  of  the  flat  ooU  be* 
ing  but  little  attracted,  as  well  as  those  which  lie  towards  the  mrtber 
extremity.  The  result,  calculated  from  the  total  J  length  ^  Tl[* 
(even  if  this  could  be  trusted),  the  length  of  the  fl^oid  and  tue 
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nomber  of  tains,  has  an  appearance  of  accuracy  which  is  illusory 
unless  it  can  be  assumed  that  the  distribution  of  the  wire  over  the 
length  is  strictly  uniform.  It  would  appear  that  all  the  turns  of  the 
wire  should  ojpertLte  as  much  as  possibfof  that  is,  that  the  suspended 
coil  shdold  be  compact,  and  should  be  placed  in  the  position  of  maxi- 
mum effect. 

There  is  a  further  incidental  advantage  in  this  arrangement, 
which  it  is  the  principal  object  of  the  present  note  to  point  out.  The 
expression  for  the  attraction  involves  as  factors  the  product  of  the 
number  of  tarns,  the  sc[uare  of  the  current,  and  a  function  of  the 
mean  radii  of  the  two  coils  and  of  the  distance  between  their  mean 
planes.  Now,  as  may  bo  seen  from  the  fact  that  the  square  of  a  cur- 
rent is  already  of  the  dimensions  of  a  force,  this  function  of  three 
linear  quantities  is  itself  of  no  dimensions.  In  determining  its  actual 
value  we  should,  in  general,  be  subject  to  three  errors,  but  when  the 
position  is  such  that  the  function  (for  two  given  coils)  is  a  maximum, 
the  result  is  practically  dependent  only  upon  the  two  mean  radii,  and 
being  of  no  dimensions  can  involve  them  only  in  the  form  of  a  ratio. 
In  order  then  to  calculate  the  result,  all  that  it  is  necessary  to  know 
with  precision  is  the  ratio  of  the  mean  radii  of  the  two  coils.  This 
ratio  can  be  obtained  electrically  with  full  precision,  and  without  any 
linear  measurements.  For  if  the  two  coils,  considered  as  galvanometer 
coils,  are  brought  co-axially  into  the  same  plane,  the  ratio  of  their 
constants  can  be  found  by  the  known  method  of  dividing  a  current 
between  them  in  such  a  way  that  no  effect  is  produced  upon  a  small 
magnet  suspended  at  the  common  centre.  The  ratio  of  the  resistances 
in  multiple  arc  gives  the  ratio  of  the  currents,  and  this  again,  subject 
to  small  corrections  for  the  finite  size  of  the  sections,  gives  the  rf>.tio 
of  the  mean  radii. 

It  appears  that  in  this  way  all  that  is  necessary  for  the  absolute 
determmation  of  currents  can  be  obtained  without  measurements  of 
length  or  of  moments  of  inertia,  or  even  of  absolute  angles  of  deflec- 
tion. In  practioe  it  .will  be  desirable  to  duplicate  the  fixed  coil, 
placing  the  suspended  coil  midway  between  two  similar  fixed  ones 
through  which  the  current  passes  in  opposite  directions.  A  rough 
approximation  for  the  condition  of  thmgs  above  described  will  ba 
qmte  sufficient. 


EQUILIBRIUM  OF  LIQUID  CONDUCTING  MASSES 
CHARGED  WITH  ELECTRICITY. 


[Communicated  by  Lord  Ratlexoh  to  Section  A,  Friday,  25 th  Aug.] 


In  conseqaonoe  of  electrical  repulsion  a  charged  spherical  mass  of 
li(^nid  unacted  on  by  other  forces  is  in  a  condition  of  unstable  equili- 
brium. If  Oq  be  the  radius  of  the  sphere,  q  the  charge  of  electricity, 
the  original  potential  is  given  by 

a 


flo 


If,  however,  the  mass  be  slightly  deformed,  so  that  the  polar  equation 
of  its  surface  expressed  by  Laplace's  series  becomes  — 


then 


r=a(l  -)-  Fi  -f  Fa  -f  ...  +F„-}-  ...) 


v  =  A   J  1 -2(11 -l)^//!^  I 


and  the  potential  energy  of  the  system  reckoned  from  the  equilibrium 
position  is — 


^'—S^,^^"-']//'^-'"' 


In  actual  liquids  this  instability  indicated  by  the  negative  value  of 
P*  is  opposed  by  stability  due  to  the  capillary  force.  If  T  be  the 
cohesive  tension,  the  potential  energy  of  cohesion  is  given  by — 

P  =  iajT  2(«  -  1)  {n  +  2)jyFidiT\ 

If  Fit  oc  008  (pi  +  t)  we  have  for  the  motion  under  the  operation  of 
both  set  of  forces — 

^  pal       V    ^  47raSf 

If  T>  TgZ-i ,  the  spherical  form  is  stable  for  all  displacements. 

When  a  is  g^reat  the  spherical  form  is  unstable  for  aU  values  of  n 
below  a  certain  limit,  the  maximum  unstability  corresponding  to  a 
great  but  still  finite  vidue  of  n.  Under  these  circumstances^  the 
Hquid  is  thrown  out  in  fine  jets,  whose  fineness,  however,  has  a  limit. 

The  case  of  a  cylinder,  subject  to  displacement  in  two  dimensions 
only,  may  be  treated  in  like  manner. 

The  equation  of  the  contour  being  in  Fourier's  series— 

r  =  a(l  +  Fi+...  +  Fn+..), 
we  find  B8  Uie  expression  for  the  potential  energy  of  unit  length — 

"TldB 


P==--^-2(«-l)y-^- 

y  of  electricity  resident  on  1 
Drgy  due  to  capillarity  is 

p  =  jTraT  2(m'  —  1)  /*  J- 


Q  being  the  quantity  of  electricity  resident  on  length  L 
The  potential  energy  due  to  capillarity  is 


2ir 


and  for  the  vibration  of  tjpe,  «,  under  the  operation  of  both  sets  of 
forces — 


^=^"{('-H^)^-isr 


The  influence  of  electrical  charge  in  diminishing  the  stability  of  a 
cylinder  for  transverse  disturbances  may  be  readily  illustrated  by 
causing  a  jet  of  water  from  an  elliptical  aperture  to  pass  along  the 
axis  of  an  insulated  conducter  tube,  which  is  placed  in  connection 
with  an  electrical  machine.  The  jet  is  marked  with  a  recurrent 
pattern,  fixed  in  space,  whose  wave-length  represents  the  distance 
travelled  by  the  water  in  the  time  of  one  vibration  of  type,  ii  =:  2. 
When  the  machine  is  worked  the  pattern  is  thrust  outwards  along  the 
jet,  indicating  a  prolongation  of  the  time  of  transverse  vibration. 
The  inductor  should  be  placed  no  further  from  the  nozzle  than  is 
necessary  to  prevent  the  passage  of  sparks,  and  must  be  short  enough 
to  allow  the  issue  of  the  jet  before  its  resolution  into  drops. 

The  value  of  t  being  known  f81  C.G.8.),  we  may  calculate  what 
electrification  is  necessary  to  render  a  small  rain -drop  of,  say,  1  milli- 
metre  diameter  unstable.  The  potential  expressed  in  electrostatic 
measure  is  given  by — 


V=  i  =    J [lena^T)  ^  20 


The  electromotive  force  of  a  Daniell  cell  is  about  '004,  so  *that  an 
electrification  of  about  5,000  cells  would  cause  a  division  of  the  drop 
in  question. 


ON  THE  DURATION  OF  FREE  ELECTRIC  CUR- 
RENTS IN  AN  INFINITE  CONDUCTING 
CYLINDER. 


[Communicated  to  Section  A,  Friday,  28th  August,  1882,  by  Lord 
Rayleioh.] 


Taking  the  axis  of  the  cylinder  as  that  of  s,  we  suppose  that  the 
currents  are  functions  of — 

or  r  only,  and  flow  in  the  circles  r  =  constant. 

From  the  equations  g^iven  by  Maxwell's  "Electricity/*  Vol.  JI., 
§  691,  698,  607,  610,  611,  we  may  deduce  for  a  conductor  of  con- 
stant, fi — 

with  similar  equations  for  b  and  a. 

In  the  present  case  the  magnetic  forces  h  and  a  vanish,  and  c  is  a 
function  of  r  only.    Thus — 


or  if  c  and  r"' 


dr*  ^  r    d  rj  ^     dt 


the  solution  of  which,  subject  to  the  condition  of  finiteness  at  the 
centre  is — 

r  =  A  Jq  (  \/4  TT  /i  M  c-r) 

To  determine  the  admissible  values  of  «  we  have  only  to  form  the 
condition  wluch  must  be  satisfied  at  the  boundary  of  the  cylinder, 
r  =s  B.  It  is  evident  that  the  magfnetic  force  must  here  be  zero,  and 
for  that  the  condition  is — 

Jq  (  Jin  fi  n  c  '  n)  =  o 

The  roots  of  the  functions  are  2404,  5-o20,  8*654,  11*792,  &c.  For 
the  principal  mode  of  longest  duration — 


and 


C  =  A  Jo  (2*4042  I  b) 
2*404« 


4  TT  ft  0  B- 

If  r  be  the  time  in  which  the  amplitude  sinks  in  ratio  e  :  1 — 
1  4  ?r  fi  c  It' 


u  2-4042 

For  copper  in  C.G.S.  measure — 

In  order  that  r  should  be  one  second,  the  diameter  of  the  cylinder 
would  have  to  be  about  two  feet. 


•  Sec  Proc.  Boy.  Soc,  Msy  IStli,  1879. 


Electric  Lighting  at  Godalming. — It  is  anticipated 
that  a  considerable  extension  will  shortly  take  place  in  the 
electric  bghting  of  this  town,  that  at  present  m  operation 
haying  proved  highly  satisfactory.  The  water-motor,  we 
hear,  has  been  abandoned,  as  the  water  snpply  was  not  to  be 
depended  on. 
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BROOKS'    UNDERaROUND    CABLE 
SYSTEM. 


CoNSiDERiBLE  progress  is  likely  to  be  made  with  this  eystem 
in  America  owing  to  the  success  which  has  attended  the 
lengths  of  line  already  in  use,  in  fact  several  contracts  have 
already  been  agreed  upon  for  the  laying  down  of  numerous 
wires  on  the  principle. 

Two  years  ago  about  5  miles  of  the  Brooks  cable  was  laid 
between  Jersey  City  and  Newark,  this  cable  crossed  the 
Hackensack  and  Passaic,  and  the  intervening  salt  marsh. 
There  were  seven  test  boxes  on  the  route  and  as  many 
reservoirs  of  oil.  Owing  to  defects  in  construction  this  line 
^id  not  prove  a  success,  and  it  was  subsequently  repkced  by 
a  new  cable ;  the  latter  has  but  one  reservoir  instead  of  seven 
as  on  the  old  line  ;  this  i-eservoir  is  situated  three  miles  distant 
from  Jersey  City  at  an  elevation  of  26  fk.  above  the  cable 
house  at  the  latter  place.  The  insulation  resistance  of  the 
^ires  averages  from  10  to  15  megohms  per  mile,  an  insulation 
amply  sufficient  for  all  practical  purposes. 

Soon  after  the  completion  of  the  line  two  of  the  conductors, 
which  in  the  first  instance  were  testing  well,  became  damaged 
by  lightning  and  showed  ahnost  fdl  earth,  and  subsequently 
the  other  wires  became  defective  from  the  same  cause.  At 
the  time  these  faults  occurred  the  ends  of  the  cable  were 
unprovided  with  lightning  protectors,  but  the  latter  were 
afterwards  fitted.  It  was  at  first  thought  that  the  faults 
were  caused  bv  the  pipe  in  which  the  wires  were  enclosed 
becoming  broken,  but  as  this  proved  not  to  be  the  case  a 
few  gallons  of  the  insulating  oil  were  allowed  to  flow  through 
the  pipe,  and  this  caused  the  faults  to  gradually  disappear,  bo 
that  ail  the  wires  were  rendered  workable. 

Since  the  lightning  protectors  (plate)  were  fixed  in 
position,  some  of  the  plates  have  been  fused  together  by  the 
violence  of  the  discharges,  and  the  papers  of  every  set  of 

Sldtes  have  been  perforated  ;  this  shows  that  the  fi^ults  which 
eveloped  in  the  wires  previous  to  the  placing  of  the  pro- 
tectors were  probably  severe  ones.  The  possibility  of 
removing  lightning  faults  in  the  wires  is  a  peculiar  and  most 
valuable  feature  of  the  Brooks  system. 

For  telephonic  purposes  the  Brooks  cable  seems  eminently 
adapted,  as  with  a  metallic  circuit  formed  from  two  wires 
no  appreciable  inductive  disturbance  is  found  to  exist,  even 
where  very  heavy  working  currents  are  being  transmitted 
through  the  adjacent  wires  in  the  same  pipe. 

We  believe  that  the  line  of  80  conductors,  on  the  Brooks 
system,  laid  several  months  ago  between  Waterloo  and 
Clapham  Junction,  on  the  London  and  South- Western 
railway,  continues  to  work  most  satisfactorily,  and  has  given 
no  trouble  whatever.  No  doubt,  should  the  postal  authorities 
at  any  future  time  contemplate  constructing  a  new  trunk 
line,  to  meet  the  increasing  requirements  of  the  service,  the 
advisability  of  adopting  the  Brooks  system  will  be  seriously 
considered,  more  especially  when  the  comparatively  low  cost 
of  the  invention  is  borne  in  mind. 


CORRESPONDENCE, 


TO  CORRESPONDENTS. 

No  notice  can  be  taken  of  anonymous  communications.  Whatever 
is  intended  for  insertion  must  be  authenticated  by  the  name  and 
address  of  the  writer,  not  necessarily  for  publication,  bat  as  a 
guarantee  of  good  faith. 

Correspondence  should  arrive  not  later  than  Tuesday  morning  if  it  is 
desired  to  appear  in  the  following  number. 


INDIVIDUAL  TELEPHONIC   CALL   BELLS. 

To  the  Editors  of  The  Electrical  Review. 

Sirs, — Having  noticed  from  time  to  time  varions  accounts 
of  individual  call  bells  for  telephone  exchanges  published  in 

Jour  journal,  and  having  had  some  experience  with  such 
ells  in  the  United  States,  I  take  the  hberty  of  oflfering  a 
flaw  remarks  upon  that  subject.    There  are  something  over 
telephone  exchanges,  and  in  the   neighbourhood  of 
subscribers  connected  to  these  exchanges,  now  in 
ited  States.    I  think  I  may  safely  say  that  about  one 
exchanges  have  had  some  experience  in  the 


use  of  individual  calling  systems.  When  I  say  individual 
calling  systems,  I  mean  an  exchange  system  by  which  a 
number  of  subscribers  may  be  looped  in  on  the  same  circuit 
wire^  and  not  only  have  secrecy  of  communication  with  the 
central  office,  but  never  have  their  bell  rung  except  whai 
they  are  wanted. 

There  have  been  a  vast  number  of  inventions  made  in 
this  country  for  the  purpose  of  accomplishing  this  end,  and 
they  have  all  succeeded  more  or  less  well.  These  bells  have 
not,  however,  been  universally  adopted  by  the  telephone 
companies.  The  inventors  would,  undoubtedly,  say  this 
failure  was  due  to  the  subscribers,  and  not  the  fault  of 
the  bells  ;  and  I  must  agree  with  both  managers  and  in- 
ventors, that  if  our  subscribers  were  onljr  well  educated 
mechanics  and  electricians,  and  were  as  patient  as  cnltivated 
persons  should  be,  why  then  an  individual  call-bell  system 
would  be  both  an  economical  and  temper-saving  invention. 
But  in  the  present  icnorant  state  or  the  human  race  in 
general,  the  simpler  the  construction,  and,  therefore,  the 
operating  of  a  telephone  exchange,  the  more  likely  it  is  to 
be  financially  successfuL 

More  than  half  the  calls  received  now  by  central  oflBces 
are  given  by  impatient  people  who  want  instantaneous  com- 
munication with  some  other  subscriber,  and  there  is  nothing 
80  annoying  to  such  a  person  as  to  go  to  his  telephone  ana 
find  the  wire  in  use,  and  this  often  happens  upon  circuit 
wires  of  four  or  six  stations. 

As  the  telephone  becomes  more  and  more  a  necessity  to  a 
business  man  so  the  more  does  he  make  use  of  it  for  the 
transmission  of  important  messages,  and  he  reqnires  great 
promptness  and  precision  in  its  working.  And  it  is  my  ex- 
perience, and  I  may  say  that  of  nearly  all  persons  connected 
with  the  telephones  of  this  country,  that  the  exchanges  are 
gradually  changing  their  circuit  wires  of  a  number  of 
stations  for  direct  wires ;  and  this  is  not  wholly  due  to  the 
imperfection  of  the  bells,  but  to  the  fact,  as  I  say,  that 
subscribers  are  gradually  getting  to  use  their  telephony  for 
saving  minutes  and  seconds  instead  of  mere  playthings. 
They  are  more  willing  to  pay  a  higher  rental,  provided  they 
can  get  more  efficient  service,  and  such  service  can  only  he 
rendered  by  a  direct  wire  system.  The  reasons  are  obvious. 
In  the  first  place,  the  chance  of  a  telephone  getting  out  of 
order  increases  durectly  as  the  number  of  stations  on  the 
same  circuit  wire.  Secondly,  on  circuits  of  a  large  number 
of  stations  the  chance  of  delay  on  account  of  the  wires  being 
in  use  is  very  much  greater  than  in  the  case  of  a  direct 
wire.  Thirdly,  it  takes  much  longer  to  call  and  make  con- 
nections where  an  individual  bell  circuit  system  is  employed 
than  in  the  case  of  a  direct  wire  system. 

It  1b,  however,  undoubtedly  necessary  for  most  small 
exchanges— especially  those  m  small  country  towns— to 
make  use  of  some  form  of  ckcuit  wire  system  to  a  limited 
extent,  on  account  of  the  long-distances  wires  have  to  be  run 
to  reach  subscribers  and  the  low  rates  such  exchanges  are 
obliged  to  use  ;  but  even  in  such  cases  I  cannot  recommend 
the  use  of  the  individual  bell.  I  believe  it  is  bett^  to 
limit  the  number  of  stations  to  four  that  are  looped  in  on 
the  same  wire  and  construct  the  circuit  as  simply  as  possible, 
using  only  the  magneto,  or  whatever  call  bell  the  exchange 
may  think  best,  and  call  by  numbers.  I  fix  the  limit  of 
stations  to  four  because  I  do  not  think  that  more  than  that 
number  can  be  connected  without  there  being  danger  of 
subscribers  interfering  with  each  other,  as  they  generally 
want  to  use  their  instruments  at  the  same  time  of  day.  Id 
America  the  mameto  generator  is  being  universally  adopted 
in  place  of  all  other  forms  of  calling  apparatus,  and  some  of 
our  best  exchanges  are  using  this  bell  alone  upon  their 
circuit  Imes  — calling,  as  I  stated  above,  by  strikiDg 
the  number  of  the  station.  I  fully  appreciate  the  ingemons 
inventions  of  Anders',  Bott,  Stabler,  J3rown  and  Saunders, 
and  Bliss.  Acnx5uit  thirty-three  miles  in  extent,  connec^ 
twelve  stations  upon  which  the  Bliss  individual  bell  is  used, 
has  been  constructed  for  the  Croton  Aqueduct  Company  of 
New  York  City.  This  circuit  works  well,  but  it  must  be 
remembered  that  it  is  only  used  by  civil  engineers  and 
mechanics,  and  is  only  a  private  line  for  communication 
between  the  offices  of  the  company,  so  that  the  chances  ol 


working  < 

should  say  that  it  was  out  of  order  about  twelve  times  i» 
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often  as  a  direct  wire  exchange  connection,  or  just  as 
many  times  oftener  as  there  are  stations  upon  the  line.  In 
reg^  to  the  cost  of  construction  of  a  direct  wire  system, 
of  conrse  it  is  greater  than  a  circuit  wire ;  but,  on 
the  other  hand,  the  maintenance  is  less,  and  the  rates 
shonld  be  regulated  according  to  the  distance  the  subscriber's 
station  is  £om  the  exchange  central  ofSce,  and  also  as  to 
the  amonnt  of  pole  construction  necessary  in  order  to  make 
the  connection.  It  is  so  strong  a  conviction  in  the  minds 
of  some  telephone  companies,  that  circuit  wires  are  not 
economical,  that  thev  declme  to  build  such  lines.  What  I  have 
endeavoured  to  explain  to  you  is,  in  short,  that,  although  an 
individual  bell  in  the  hands  of  competent  operators  may  be 
in  some  cases  a  valuable  addition  to  a  telephone  circuit,  yet 
I  think  that  experience  has  shown  that,  no  matter  how 
perfect  a  machine  it  may  be  in  the  hands  of  the  average 
subscriber,  impatient  at  every  little  delay  and  perfectly 
ignorant  of  the  instrument  he  is  using,  it  is  not  of  sufficient 
practical  and  economical  value  to  warrant  its  general  use  by 
a  telephone  exchange. 

I  remain.  Gentlemen, 

Your  obedient  servant, 

WILLIAM  R.  CABOT. 
Yonkers,  New  York,  August  80/A,  1882. 


CARBON  LIGHTNING  PROTECTORS. 
To  the  Editors  of  The  Electrical  Review. 

SiBS, — As  paragraphs  respecting  the  resistance  of  carbon 
being  lowered  when  heated  have  appeared — since  my  letter  of 
26th  August — in  the  Elbotbical  Review  of  the  9th  and 
of  the  23rd  inst.,  and  the  subject  is,  therefore,  still  before 
your  readers,  I  shall  be  glad,  if  you  will  allow  me,  to  ask  why 
the  powdered  carbon  in  lightning  potectors  is  at  times 
formed  by  lightning  into  a  conducting  mass.  Manv  cases 
have  come  under  my  notice  where  the  carbon  after  lightning 
has  become  so  good  a  conductor  as  to  form  a  connection 
between  the  line  and  earth  wires,  and  has  thus  short- 
circuited  the  instruments.  A  slight  tap  with  a  hammer  on 
the  wooden  portion  of  the  protector  is  sufBlcient  to  separate 
the  mass  and  set  the  fault  right.  Are  the  powdered  carbon 
transmitters  in  connection  with  telephones  sunilarly  affected  ? 
I  am,  Sirs,  Yours  faithfully, 

F.  T.  J.  HAYNES, 

Tauaton,  September  2drd,  1882. 

[Mr.  Varley  would  probably  like  to  reply  to  our  cor- 
respondent's questions  on  these  points,  and  we  feel  sure  that 
an  explanation  from  his  pen  would  be  most  welcome  to  our 
readers.— Ens.  Elec.  Rev.] 


THE  TELEPHONE. 

53,  Bernard  Street, 
RusflELL  Square,  W.C,  London, 

James  Brand,  Esq., 
Chairman  of  the  United  Telephone  Company  (Limited). 

Dear  Sir, — I  have  the  pleasure  to  give  you  notice  that 
I  am  having  made  and  am  selling  telephones  constructed 
mider  Patent  2419,  of  1880,  Lockwood  and  Bartlett.  I 
refer  you  also  to  my  advertisement  in  the  Electrical 
Review  of  the  16th  inst.,  and  following  Saturdays.  I  also 
enclose  a  circidar  issued  by  my  manufacturers. 

In  this  telephone  "a  plate  capable  of  inductive  action"  is 
not  used,  but  "a  tongue,"  as  in  the  Reis  instrument 
of  1862,  which  instrument,  Mr.  Justice  Fry,  after  hearing 
the  evidence  of  the  witnesses  on  the  part  of  your  company, 
and  the  able  arguments  of  the  eminent  barrister,  Mr.  Aston, 
your  counsel,  decided  not  to  be  like  unto  BeU's  instrument, 
for  if  it  were  then  BelPs  patent  would  be  void  because  of 
the  prior  publication  of  Reis's  instrument  in  England. 

Considering  the  course  heretofore  pursued  by  your  com- 
pany in  regard  to  other  inventions,  I  hereby  inform  you 
that  I  shall  take  legal  proceedings  without  delay  a^nst  any 
and  all  persons  who  shall  presume  to  attempt  to  injure  my 
prospects  in  the  above-named  patent,  by  stating  it  to  be  an 
infinngement  of  Bell's  or  of  any  other  patent. 
Respectfully, 

Your  obedient  servant, 
Sepimher  2m,  1882.  W.  C.  BARNEY. 

[A  copy  of  the  above  self-explanatory  letter  has  been  for- 


warded to  us  by  Mr.  Barney  for  publication  in  our  columns, 
together  with  the  circular  of  Messrs.  J.  T.  Gent  &  Co.,  of 
Leicester,  who  are  manufacturing  the  instruments  referred  to. 
It  is  not  necessary  to  deal  with  the  latter,  as  it  simply  gives 
the  list  of  the  low  prices  at  which  these  telephonic  instruments 
are  supplied,  and  the  opinion  amongst  others  of  Mr.  C.  P. 
Varley,  who  states  that  the  Lockwood  &  Bartlett  Telephone 
does  not  infringe  the  patents  of  Edison  or  Bell. — Eds. 
Elec.  Rev.]  

THE  GULCHER  ELECTRIC  LIGHT. 

To  the  Editors  of  The  Electrical  Review. 

Dear  Sirs, — I  observe  that  in  your  notice  of  the  electric 
lights  at  the  North-Easb  Coast  Exhibition,  you  write : — 
"But  when  one  arc  lamp  gives  out  a  superior  hght  to  others, 
the  chances  are  that  it  is  consuming  proportionately  more 
horse-power."  I  think  this  is  calculated  to  give  the  public 
an  impression  that  our  light  does  consume  proportionately 
more  horse-power  ;  and  as,  on  the  contrary,  our  system  has 
the  advantage  of  giving  a  greater  candle-power  in  proportion 
to  the  horse-power  emploj^ed,  I  shall  be  very  much  obliged 
if  you  will  let  this  appear  in  your  next  publication. 
I  am,  dear  Sirs, 
Yours  faithfully, 

C.  H.  CHARLEWOOD, 

Secretary. 
121,  Bishopsgate  Street  Within,  London, 
Sept.  27thy  1882. 

[We  insert  Mr.  Charlewood's]  letter  with  pleasure.  What 
we  intended  to  convey  in  our  remarks  was  that  if  a  given 
current  strength  is  passed  through  the  carbons  of  electric 
lamps,  the  same  light-power  may  be  obtained  in  various 
lamp,  provided  that  the  carbons  employed  are  of  the  same 
kind,  and  the  resistance  of  the  coils  in  the  lamps  are  alike.-^ 
Eds.  Elec.  Rev.] 

NEW  DYNAMO-ELECTRIC  MACHINES. 

To  the  Editors  of  The  Electrical  Review. 

Dear  Sirs, — In  reference  to  your  remark  in  your  last 
issue  with  regard  to  the  efficiency  of  the  Ferranti  machine, 
I  take  the  liberty  of  drawing  your  attention  to  the  followiug 
extract  from  an  article  in  the  Engineer  of  Saturday  last. 
I  take  the  opportunity  of  explaining  that  in  speaking  of  the 
Ferranti  machine  as  five  times  as  efficient  as  any  other 
dynamo  machine,  I  had  reference  to  the  first  standeurd,  and 
not  the  second. — Yours  truly, 

ROBT.  HAMMOND. 

110,  Cannon  Street,  London,  E.C.,  Sept.  27th,  1882. 
[Extract.] 

"  There  are  two  distinct  primary  standards  by  which  the 
efficiency  of  a  dynamo  can  be  measured,  and  we  would 
impress  on  our  readers  the  necessity  of  keeping  these 
standards  carefully  apart.  According  to  the  first  the 
efficiency  of  the  dynamo  is  determined  by  its  small  size,  low 
first  cost,  arid  excellence  of  construction  in  the  matter  of 
workmanship.  According  to  the  second,  its  efficiency  is 
measured  by  the  proportion  which  the  power  given  out 
bears  to  that  put  in." 


Robbery  op  Telegraph  Material. — The  foreman  to 
Messrs.  Fitzmaurice  &  Co.,  the  Birmingham  contractors  for 
keeping  the  underground  telegraph  wires  in  order,  and  an 
assistant  were,  at  Birmingham  this  week,  charged  with 
stealing  a  quantity  of  telegraph  wire  belonging  to  the  Post- 
office  authorities.  It  was  stated  that  owing  to  the  robbery 
all  communication  with  the  North  was  suspended  for  upwardis 
of  two  hours,  and  a  great  number  of  wires  could  not  be 
completely  rectified  for  two  days.  The  men  were  engaged 
in  connection  with  a  number  of  wires  running  in  one  direc- 
tion when  they  came  n^n  several  running  across,  and  pulled 
them  up  with  the  assistance  of  two  horses.  The  sudden 
interruption  at  the  telegraph  offices  caused  the  authorities  to 
think  some  very  serious  accident  had  occurred.  It  was 
eventually  found  that  the  prisoners  had  sold  the  wire  to  a 
marine  store  d^er.  One  of  the  wires  which  the  men  broke 
and  sold  was  rented  as  a  private  wire  by  a  London  and 
Manchester  firm  of  cotton  brokers.  The  Stipendiary  Magi- 
strate committed  ihe  prisoners  for  trial. 
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ELECTRO-MOTORS. 


Last  week,  when  describing  the  "  Griscom  "  electro-motor, 
we  challenged  the  accuracy  of  the  inventor's  statement 
concerning  the  effect  of  the  currents  induced  in  the  wire 
with  which  the  ring  of  the  motor  is  coiled,  by  the  action  of 
the  revolving  armature.  Our  assertion  that  the  induced 
current  is  in  opposition  to  the  battery  current  has  had  the 
effect  of  bringing  us  into  direct  communication  with 
Mr.  Heap,  the  representative  of  Mr.  Griscom's  invention 
in  this  country.  The  gentleman  referred  to  maintains  that 
the  induced  current  strengthens  the  battery  current,  and,  in 
the  endeavour  to  prove  his  views,  he  has  very  courteously 


Fio.  1. 

allowed  us  to  make  use  of  a  model  motor,  constructed 
specially  to  show  the  effect  of  "  double  induction."  A  general 
view  of  the  apparatus  is  shown  in  fig.  1,  and  a  diagram 
is  given  in  fig.  2.  The  motor  consists  of  an  ordinary 
Siemens  armature,  a,  revolving  between  the  ends  of  a  soft 
iron  horse-shoe,  i.    This  latter  is  coiled  with  wire,  w,  and 


Fia.  2. 

the  ends,  e,  e',  may  be  left  free  or  they  may  be  connected 
together,  forming  a  closed  circuit  round  the  horse-shoe. 
The  commutator,  c,  is  of  the  ordinary  construction,  and 
the  rubbers,  B,  b,  are  made  in  the  form  of  the  "  Gramme  " 
brushes.  These  may  be  adjusted  at  any  point  on  the  com- 
mutator, being  movable  on  a  centre,  as  can  be  seen  in  fig.  1. 
This  model  motor  will  revolve  in  either  durection  by  shifting 
the  brushes  more  to  the  left  or  to  the  right.  If  a  battery  be 
connected  to  the  brushes,  as  shown  in  the  diagram,  and  the 
armature  magnetised,  attraction  immediately  ensues  between 
the  poles  and  the  ends  of  the  soft  iron  horse-shoe — the 


ends,  E,  e',  of  the  coil,  w,  being  left  quite  free— and  the 
armature  begins  rapidly  to  revolve.  Now  if  the  ends, 
E,  e',  be  joined  together,  forming  a  closed  circuit  round 
the  horse-shoe,  the  armature  increases  its  pace  in  a  great 
degree. 

Mr.  Heap  holds  that  this  model,  although  different  in  con- 
struction, is  identical  in  principle  to  the  present  form  of  the 
Griscom  electro-motor,  and  that  the  extra  speed  given  to  the 
armature  on  closing  the  circuit  of  the  coil,  w,  proves  that 
the  induced  current  adds  to  the  power  of  the  battery  current. 

It  will  be  observed  that  the  battery  is  not  attached  in  any 
way  to  the  coil  surrounding  the  soft  iron.  By  means  of  the 
diagram,  fig.  3,  we  hope  to  be  able  to  place  before  Mr.  Heap 
an  exact  representation  of  what  occurs  in  tlie  foregoing  model 
when  the  coil  around  the  soft  iron  is  open  or  closed.  We 
will  suppose  N,  s,  to  be  two  magnetic  poles,  an  equivalent  in 
fact  of  the  Siemens  armature  ;  i,  again,  represents  the  soft 
iron  horse-shoe  straightened  out,  and  w  is  the  coil  surrounding 
it.    Now  if  we  pass  before  the  ends  of  the  soft  iron  the  poles, 
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N,  s,  in  the  direction  of  the  arrows  we  shall  meet  with  a 
certain  resistance  to  motion  owing  to  the  magnetic  attraction 
set  up  between  the  masses.  As  long  as  the  two  ends  of  the  coil, 
E,  b',  are  kept  apart  we  may  regard  i  in  the  light  of  soft  iron 
only;  but  directly  they  are  joined  we  must  look  upon  it  from 
another  point  of  view.  It  now  becomes  magnetically  acted 
upon  from  two  different  sources ;  magnetism  due  to  the  induc- 
tive action  of  a  magnet  in  its  vicinity,  and  magnetism  induced 
from  the  current  set  up  in  the  closed  circuit  of  the  coil,  w. 
This  induced  current  tends  to  magnetise  the  iron  in  an 
opposite  direction  to  that  due  to  the  induction  of  the  magnet, 
the  resultant  m^netism  being,  therefore,  weaker  than  in 
the  first  case,  when  the  coil,  w,  is  open.  It  is,  therefore, 
easy  to  understand  that  the  resistance  to  motion  will  now 
be  less,  and  therefore  the  same  amount  of  energy  developed 
by  the  battery  will  drive  the  armature  round  at  a  faster 
speed.  It  should  be  recollected  that  increased  velocity  does 
not  necessarily  mean  increase  of  power.    According  to  the 


Fio.  4. 

Griscom  theory  we  might  argue  that  the  power  required  to 
move  a  railway  train  at  a  velocity  of  twenty  miles  an  hoar 
with  the  brakes  off  is  greater  than  that  necessary  to  propel 
it  at  a  speed  of  ten  miles  an  hour  with  the  brakes  hard  on, 
simply  because  the  velocity  in  the  one  case  is  greater  tbp 
that  in  the  other.  We  think  that  this  explanation  will 
make  it  sufficiently  clear  to  show  where  Mr.  Heap  is  in 
error,  and  in  order  to  still  further  maintain  our  statements 
of  last  week  we  will  return  to  the  subject  of  the  Griscom 
motor  proper. 

We  will  consider  what  takes  place  in  this  electro-motor 
by  regarding  the  coiled  portion  of  the  ring  aa  a  segmeat  of 
a  "  Granmie  "  ring,  the  ring  being  stationary  and  the  field 
magnet  rotating.  The  current  in  the  ring-wire  will  then  bfr 
continuous  as  long  as  the  wire  remains  under  the  action  of 
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the  field  magnet.  In  this  question  we  have  nothing  to  do 
with  the  magnetism  of  the  ring,  but  only  with  the  mag- 
netism of  the  field  magnet  acting  upon  the  coiled  segment 
of  the  ring,  in  which  it  produces,  as  we  have  said  before,  a 
current  in  a  contrary  direction  to  the  battery  current. 

Take  a  helix,  «,  h  (fig.  4),  surrounding  a  segment  of  iron 
and  pivot  in  front  of  it  the  magnet  n,  ».  Now,  if  a  battery 
and  galvanometer  be  put  in  circuit,  it  will  be  found  that  the 
magnet,  n,  s,  will  be  deflected  ton,  a',  the  galvanometer  at 
the  same  time  showing  a  deflection.  Then  remove  the  bat- 
tery (fig.  5),  and  move  by  hand  the  magnet,  n,  5,  into  the 
position,  n,  «',  and  a  deflection  on  the  gcdvanometer  in  the 
opposite  direction  to  that  due  to  the  battery  in  the  previous 
experiment  will  be  observed,  and  not  in  the  same  direction. 
The  ma^et  represents  the  magnetised  rotating  armature, 
and  the  nelix  the  stationary  coil  in  Qriscom's  motor.  With 
these  two  different  explanations  of  the  action  of  the  Ameri- 
can inventor*s  apparatus,  we  think  that  sufficient  proof  has 
been  put  forward  that  the  induced  current  is  in  the  reverse 
direction  to  that  produced  by  the  battery.    Indeed,  oould 


Fio.  5. 

Mr.  Griscom  support  his  theory,  he  would  have  made  a 
promising  step  in  the  direction  of  the  much- coveted  per- 
peluum  mobile. 

However  we  have  seen  this  little  instrument  performing 
various  operations,  and  it  appears  to  be  a  highly  satisfactory 
apparatus  for  manv  purposes.  For  sewing  machines 
it  is  especially  to  be  recommended,  and  we  have  seen 
a  double  thickness  of  cloth  very  rapidljr  sewn  together, 
the  current  being  produced  hj  a  battery  similar  to  that  we 
described  last  week  and  containing  six  elements.  When  we 
called  upon  Mr.  Heap,  this  battery  had  already  been  in  action 
about  five  weeks,  and  he  informs  us  that  sewing  machines 
might  be  used  for  the  ordinary  work  of  a  private  house 
every  day  for  two  months  or  so,  without  any  necessity 
arising  for  recharging  the  battery.  Two  of  these  motow 
with  tneir  axles  joined  together,  and  connected  electrically 
in  multiple  arc,  are  calculated  to  produce  the  power  of  one 
man,  when  actuated  by  the  battery  just  alluded  to.  We 
think  that  such  an  admirable  domestic  help  as  the  Griscom 
motor  would  command  ready  appreciation  were  its  perform- 
ances made  more  publicly  manifest. 


NOTES. 


Erratum. — In  our  article  on  the  Jiirgensen  dynamo- 
electric  machine  and  lamp  last  week,  p.  239,  for  ''  21  lights 
of  2,000  candle-power,"  read,  "  4  lights  of  2,000  candle- 
power." 

New  Dynamo-electric  Machines. — ^We  have  been  in- 
formed that  40  arc  lamps  (candle-power  not  stated)  have  been 
kept  alight  from  the  new  Ferranti-Thomson  machine,  all 
being  connected  in  multiple  arc.  We  also  further  under- 
stand that  the  patents  of  the  two  inventors  inclade  both 
alternating  and  continuous  current  machines,  based  on  the 
same  principle. 

The  Maxim-Weston  Elbctbio  Light  Comtany. — 
Mr.  Frank  Howard  Landon  writes  to  us  to  the  effect  that 
he  has  resigned  the  secretaryship  of  the  above  company. 


The  Electric  Light  on  the  s.s.  "Invicta." — It 
may  interest  our  readers  to  know  that  the  fitting  up  of  the 
lights  on  board  the  Invicia,  which  has  been  referred  to 
in  various  papers  as  being  very  successful,  was  entirely 
carried  out  by  Messrs  Siemens  Brothers  ;  although,  up  to  the 

E resent,  we  believe,  the  name  of  that  well-known  firm  nas  not 
een  mentioned  in  connection  with  the  installation.  We 
understand  that  Messrs.  Siemens  have  lately  obtained  the 
contract  for  fitting  out  the  s.s.  Arizona  of  the  Guion  Line, 
entirely  with  the  electric  light. 

Electric  Lighting. — A  special  meeting  of  the  Man- 
chester city  council  hai  been  called  for  Wednesday,  October 
25th,  for  the  purpose  of  adopting,  if  the  council  shall  think 
fit,  a  resolution  or  resolutions,  authorising  and  directing  an 
application  to  the  Board  of  Trade  for  a  provisional  order, 
empowering  the  Corporation  to  supply  electricity  for  public 
and  private  purposes,  within  an  area  co-extensive  with  the 
city  of  Manchester,  and  authorising  the  Town  Clerk  to  take 
all  steps  prescribed  by  law  for  the  promotion  of  such  appli- 
cation. 

A  VERY  successfol  experiment  was  made  last  week  with 
the  electric  light  at  Grandholm,  near  Aberdeen.  The  new 
dye  house,  a  building  170  ft.  by  40  ft.,  was  well  Ugh  ted  by 
three  Fyfe-Main  lamps.  Two  large  steam  pipes  from  the 
engine  house  boiler  were  used  to  fill  the  building  with  steam 
to  its  utmost  capacity.  No  appreciable  difference  was  noticed 
either  in  the  illumination  or  the  steadiness  of  the  light. 
Samples  of  woollen  materiak  of  a  variety  of  colours  and 
shades  were  compared,  and  they  could  be  distinguished  as 
well  as  in  daylight. 

A  SPECIAL  meeting  of  the  Sheffield  Town  Council  was 
held  on  Wednesday  week,  to  consider  what  action  they 
should  take  under  the  Electric  Lighting  Act.  Six  electric 
hghting  companies  in  London  and  elsewhere  had  given 
notice  to  the  Council  of  their  intention  to  apply  for  a  pro- 
visional order,  and  it  was  the  wish  of  a  very  large  majority 
of  the  Council  that  they  should  be  prevented  from  coming 
to  the  town.  After  a  long  discussion,  it  was  decided  that  it 
was  desirable  that  the  Council  should  apply  to  the  Board  of 
Trade  for  a  provisional  order,  and  a  committee  was  appointed 
to  take  the  necessary  steps  to  obtain  it. 

We  understand  that  at  a  meeting  of  the  Glasgow  Gas 
Committee  on  the  20th  inst.,  the  position  of  the  city  with 
reference  to  several  electric  light  companies  was  duly  con- 
sidered. It  was  unanimously  resolved  to  recommend  the 
Council  to  apply  for  a  provisional  order  enabling  the  Cor- 
poration to  light  the  streets  by  means  of  electricity  should 
such  a  step  be  considered  desirable. 

The  Maxwelltown  Town  Council  has  transmitted  the 
electric  light  companies'  applications  to  the  Clerk  of  Com- 
missioners of  Police  for  consideration. 

A  STATISTICIAN  says  there  are  already  thirty  electric  light 
companies  in  England,  with  a  capital  of  over  £6,000,000^. 
The  number  in  France  is  less,  but  the  capital  is  nearly  as 
great.  There  are  over  fifty  companies  in  America,  and  the 
capital  is  considerably  over  £10,000,000.  The  average 
dividend  is  not  given. 

At  the  periodic  meeting  of  the  Edinburgh  Town  Council, 
on  Tuesday,  notice  was  given  of  the  following  motion  : — 
"  That  in  view  of  the  numerous  intimations  by  speculative 
companies  of  intentions  of  applying  to  the  Board  of  Trade 
and  to  ParUament  for  authonty  to  introduce  the  electric 
light  into  the  city  it  be  remitted  to  the  Lord  Provost's 
committee  to  consider  whether  the  council  does  not  already 
itself  possess  that  power ;  and  if  it  does  not,  whether  any 
supplementary  powers  necessary  should  not  be  sought  under 
the  Electric  Lighting  Act  of  the  present  session  of  Parlia- 
ment." 

The  Railway  Electric  Appliances  Company  have  made 
the  following  proposal  to  the  Glasgow  Town  Council : — 
"That  the  City  of  Glasgow  should  go  to  the  expense  of 
erecting  electric  lamp  standards  in  each  of  the  four  large 
plots  in  George  Square,  as  well  as  running  the  necessary 
copper  leads  for  lighting  the  lamps.  The  Appliances  Com- 
pany then  undertaking  to  put  their  lamps  up  for  a  certain 
time,  receiving  payment  or  not  at  the  option  of  the  Corpora- 
tion. The  advantages  of  this  system  would  be  that  the 
Corporation  would  have  the  power  of  viewing  the  various 
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methods  tested  at  verj  little  expense ;  that  they  could  say  to 
each  company  desiring  to  compete  for  the  city  lighting : 
'  Here  are  onr  four  standards,  put  your  lights  up  and  run 
them  for  a  month  free.'  After  the  Corporation  had  tried 
several  of  the  most  improved  systems  they  would  then  be  in 
aposition^  having  theprices  and  terms  before  them,  to  decide 
wnich  to  adopt.  This  communication  and  the  general 
question  of  lighting  the  streets  by  electricity  were  remitted 
to  a  committee  for  consideration. 

The  Swan,  Edison,  Crompton,  and  other  companies,  have 
given  notice  of  their  intention  to  apply  to  the  Board  of 
Trade  for  Provisional  Orders  to  supply  Glasgow  with  elec- 
tricity. 

In  a  section  of  the  London  Underground  Railway  it  is 

Eroposed  to  fix,  experimentally,  some  200  Swan  incandescent 
imps,  so  as  to  do  away  with  the  artificial  lighting  of  the 
carriages. 

Electric  Lighting  Standabds. — The  following  letter, 
which  appeared  in  the  Times,  refers  to  the  respective  merits 
of  two  differents  systems  of  electric  hghting ; — 

1,  Great  Winohester  Sfcreet  Buildings,  Sept,  26M. 

Sir, — My  attention  has  been  drawn  to  a  statement  in  tlie  advertised 
prospeotos  of  the  Lancashire  Maxim-Weston  Eleotrio  Lighting  Ck>m- 
pany  (Limited),  on  the  authority  of  Mr.  W.  Sugg,  of  gas-burner 
oeleority,  that  the  **  Jabloohkoff  bght"  is  equal  to  114  candle-power 
as  compared  to  a  much  larger  iUuminating  power  said  to  be  given  by 
the  '*  Weston  and  other  arc  "  lamps.  The  jablochkoff  light  has  been 
tested  by  the  scientific  staff  of  the  Metropolitan  Board  of  Works  in 
connection  with  the  lighting  of  the  Victoria  Embankment.  The  ex- 
periments extended  over  ten  days,  and  the  average  lighting  power  of 
the  lamps  there  was  proved  to  be  equal  to  378  candles,  and  as  such 
reported  to  the  Metropolitan  Board  of  Works. 

As  the  statement  made  in  the  prospectus  above  referred  to  is  calcu- 
lated to  seriously  prejudice  this  company,  I  beg  you  will  aUow  me 
to  make  this  correction,  and  at  the  same  time  to  state  that  although  we 
have  adopted  this  as  our  standard,  the  Jablochkoff  light  is  capable  of 
a  much  greater  iUuminating  power  by  using  larger  candles. 

I  am,  Sir,  yours  truly,       , 

FRA.  B.  REEVES,  Secretary  of  the  Jablochkoff  Electric 
Light  and  Power  Ck>mpany  (Limited). 

We  do  not  think  that  the  Jablochkoff  Company  will  suffer 
by  such  remarks  as  those  of  Mr.  Sagg,  who  does  not  state 
what  extra  horse-power  is  taken  up  in  the  Weston  Arc  Lamp 
to  account  for  its  superior  light. 


Elbctkio  LiGHrxNG  IN  THE  CiTT. — At  the  meeting  of  the 
City  Commissioners  of  Sewers  this  week  a  report  was  sub- 
mitted by  Mr.  Baylis,  giving  an  analysis  of  the  provisions  of 
the  Electric  Lighting  Act,  1882.  The  Clerk  laid  before  the 
Court  notices  under  the  Electric  Lighting  Act  from  the 
Edison,  Metropolitan  Brush,  Pilsen-Joel  and  General,  Swan 
United,  and  Oiilcher  Electric  Light  Companies,  and  Messrs. 
Ferranti,  Thompson,  and  Ince,  of  their  intention  to  apply  to 
the  Board  of  Trade  for  provisional  orders  to  supply  electricity 
within  the  City.  The  notices  were  referred  to  the  Streets 
Committee.  ' 

The  Universal  Electric  Company  (Limited). — The 
following  report  of  Professor  S.  Thompson  will  probably 
interest  our  readers,  but  we  can  scarcely  understand  the  ap- 
parently low  eflBciency  of  the  lamps,  both  arc  and  incan- 
descent : — 

Gentlemen, — ^I  have  the  honour  of  presenting  you  with  a  preli- 
minary report  upon  the  machines  and  appliances  of  the  UniTersal 
Electric  Company  (Limited).  I  have  devoted  two  days  to  examining 
and  testing  the  same,  with  very  satisfactory  results. 

The  machines  and  instruments  that  have  been  examined  by  me  are 
of  five  kinds : — 

1.  The  Akester  Dynamo-electric  Generator. 

2.  The  Akester  Arc  Lamp. 

3.  The  Akester  Incandescent  Lamp. 

4.  The  Akester  Motor. 

6.  The  Mercurial  Exhausting  Pump  for  procuring  the  vacuum  in 
the  lamps. 

The  Akester  Dynamo  is  of  great  excellence.  As  an  electrical  gene- 
rator its  efficiency  is  very  high,  as  is  witnessed  both  by  careful  tests 
and  by  the  fact  tnat  the  armature-coils  are  not  sensibly  heated  after 
running  for  several  hours  continuously.  It  is  extremely  simple  and 
workmanlike,  both  in  design  and  construction,  and  has  the  great 
advantage  of  requiring  little  skiUed  labour  in  its  manufacture.  Its 
electromotive  force,  while  ample  both  for  arc  lights  and  incandescent 
lamps,  is  below  100  volts  even  when  running  at  its  highest  speed ; 
and  it  is,  therefore,  impossible  for  any  danger  to  ensue  from  any 
person  touching  any  part  of  the  machine. 

The  Akester  Arc  Lamp  is  of  an  entirely  novel  construction.  The 
regulating  mechanism,  usuaUy  so  complicated  and  expensive  in  lamps 
of  this  class,  is  extremely  simple,  and  at  the  same  time  serves  effi- 


ciently the  function  of  regulating  the  arc  and  feeding  the  carbon  u 
fast  as  consumed.  The  arc  lights  examined  by  me  posieised  s 
brilliancy  exceeding  600  candles  per  electrical  horse-power. 

The  Akester  Incandescent  Lamp  is  weU  made,  and  stands  satifho- 
torily  the  tests  I  have  applied  as  to  its  illuminating  power.  The 
lamp  nominaUy  of  12i  candle-power  gave  an  actual  Ugbt  of  21 
candles,  with  a  current  of  1}  amperes. 

The  Mercurial  Exhausting  Pumps  employed  on  the  Works  are  cheap 
and  practical  in  every  way. 

The  Akester  Electric  Motor  having  a  power  of  about  1-lOth  of  a 
horse-power  runs  extremely  weU,  and  is  a  handy  and  portable  motor. 
It  is  superior  to  the  motors  of  Griscom,  Trouv^  and  others,  in 
having  no  dead  points.  It  would  be  extremely  useful  for  driying 
lathes  or  other  light  machinery. 

Your  works  appear  to  be  most  admirably  suited  for  the  purpose  of 
an  electric  mani^aoturing  establishment,  and  I  cannot  speak  too 
highly  of  the  attention  and  kindness  of  lit,  Akester  and  his  snboi^- 
nates  in  affording  me  every  kind  of  facility  for  making  the  testa  and 
for  examining  the  work  in  hand. 

I  am.  Gentlemen, 

Your  obedient  servant, 

SILVANXJS  P.  THOMPSON. 

4,  Baltic  Street,  Glasgow,  September  26M,  1882. 

We  hear  that  this  company  has  already  received  sufficient 
orders  to  keep  it  supplied  with  work  for  a  considerable  time. 


Railway  and  Electric  ApPLLiNOBS  Company.— His 
Grace  the  Duke  of  Manchester,  K.P.  (chairman  of  the  BaO- 
way  and  Electric  Appliances  Company,  Limited),  visited 
Glasgow  last  week,  for  the  purpose  of  inspecting  the  worb 
of  the  company  at  Polmadie,  as  also  the  extensions  now  be- 
ing erected  there.  His  Grace  was  accompanied  by  the  Hon. 
the  Lord  Provost,  and  a  number  of  other  gentlemen.  Tiiey 
were  conducted  over  the  works  by  the  manager,  and  the 
various  electrical  appliances  were  fully  explained  and  demon- 
strated by  the  inventor  (Mr.  Rankine  Kennedy).  The 
Maxim  lamp  was  exhibited,  over  100  of  them  being 
lighted  by  a  small  Kennedy  dynamo  machine.  Fonr 
Kennedy  arc  lamps  of  2,000  candle-power  were  also  exhi- 
bited,  supplied  by  a  similar  machine.  The  great  power  and 
steadiness  of  these  lamps  were  admired,  and  his  grace  ex- 
pressed himself  as  highly  satisfied  with  all  he  had  seen.  The 
company,  it  may  be  added,  has  at  present  a  considerable 
numoer  of  orders  on  hand  to  light  private  mansions. 

We  extract  some  correspondence  from  the  colunms  of  the 
Daily  Mail  concerning  the  operations  of  this  company  :— 

In  reply  to  a  *'  Shareholder's  '*  question  in  his  letter  appearing  in 
this  morning's  Mail^  you  wiU  perhaps  allow  me  to  explain  that  tbs 
^knamo  macnines  and  electric  arc  lamps  which  were  exhibited  at  the 
Crystal  Palace,  and  obtained  the  silver  medal  there,  and  from  which 
such  splendid  results  were  obtained  on  Wednesday  last,  were  oon- 
structed  according  to  my  patent,  obtained  by  me  in  the  beginning  of 
October,  1881.  Mr.  Akester  applied  for  a  patent  for  a  dynamo- 
electric  machine  in  the  end  of  December,  1881,  after  having  easj 
access  to  our  works  for  two  months,  during  which  we  were  mannfic- 
turing  machines  according  to  my  October  patents.  For  obTioia 
reasons  I  lodged  an  opposition  to  the  granting  of  his  petition  for  a 
patent,  and  on  the  case  coming  before  the  Attomey-CJeneral,  ho  did 
not  "dedare  that  the  patent  was  Mr.  Akester's,"  but  merely  gate 
Mr.  Akester  permission  to  apply  for  the  sealing  of  his  patent;  and 
if  Mr.  Akester  should  apply  for  the  seal,  I  can  have  the  case  heard 
in  open  court,  and  witnesses  produced  on  oath  to  show  reaaon  why 
the  seal  should  not  be  granted  for  the  patent  which  he  applied  for  m 
December  last.  The  dynamo-electric  machine  involved  m  the  oppo- 
sition is  the  dynamo-electric  machine  for  which  Mr.  Akester  applied 
for  a  patent  m  December.  The  opposition  had  nothing  to  do  with 
my  patent,  which  was  obtained  in  October,  three  months  before  Kr. 
Axester's  application.  This  explanation  will  clear  up  some  of  the 
mistakes  into  which  "Shareholder*'  has  fallen.  I  can  take  no 
further  notice  of  anonymous  letters. — I  am*  &o., 

Glasgow,  Sept,  2Zrd,  BAiamr  EBXirEDT. 

In  sympathy  with  your  correspondents,  "Lynx"  and  '*Ry- 
catcher,"  I  should  like  to  get  some  information  about  this  company 
From  a  paragraph  which  appeared  in  the  Exactbigal  Bevikw  of 
Saturday,  the  16th  inst.,  it  appears  that  from  the  statutory  retain 
made  by  the  proper  official  of  the  company,  and  filed  on  we  22nd 
ult.,  "  the  noxmnal  capital  of  the  company  is  £600,000,  in  £1  ahaita. 
Upon  91,668  shares  12s.  6d.  has  been  called  up,  and  12,000  shares  hare 
been  issued  as  fully  paid-up.  The  total  amount  of  calls  paid  u 
£33,144  48.,  which  includes  £1,499  paid  in  advance  of  calls  due  oo 
August  25Ui.  The  total  amount  of  calls  unpaid  is  £24,148  6a. 
From  the  prospectus  of  the  company  it  appears  that  the  vendon,  vu., 
"The  Williams  Eailway  Patents  Company  (Limited),'*  and** The 
National  Electric  Company  (Limited),"  were  to  receive  £95,000iin 
cash  and  paid-up  shares.  Perhaps  Messrs.  Smith  and  -^^"'^^.f^ 
were  directors  oi  both  oompanies,  will  inform  the  sharehoUoi 
whether  the  enormous  sum  has  been  paid,  and  if  so,  for  what  P  1» 
would  be  well  that  a  statement  full  and  clear  were  given,  and  par- 
ticularly to  whom  the  12,000  paid-up  shares  were  given,  ™ '^ 
what  P  There  is  quite  sufficient  in  the  publio  records  to  afford  inn^ 
mation  for  making  a  precise  analysis  of  this  company  and  the  w«t 
it  has  done  for  the  last  six  months. — I  am,  &o.,  ^f 

Ghugow,  26/A  Sept,  AmyrnxE  SBABXHor-* 
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FiBE  Risks  fbom  Electric  LionriNa. — Mr.  Heaphy, 
C.E.,  in  a  letter  to  the  Times,  adds  still  further  to  the  rules 
and  regulations  recently  framed  by  him  for  the  guidance 
of  the  Phoenix  Fire  Office,  but  these  additions  are  addressed 
more  directly  to  the  occupiers  and  owners  of  private  dwell- 
ingB, 

Kule  1.— See  that  no  naked  wires  are  used.  Try  and 
arrange  that  they  be  covered  with  a  material  rendered  as 
'  incombustible  as  possible.  This  you  can  very  easily  test 
for  yourself. 

Rule  2.— See  that  all  wires  are  kept  at  least  one  inch 
apart  from  each  other  (if  they  are  ^Meads"  two  inches),  and 
one  inch  from  all  metallic  substances. 

Rule  3. — See  that  no  wire  hangs  loosely,  and  that  they 
are  in  such  a  position  as  not  to  be  liable  to  derangement 
or  injury  from  external  causes.  Get  them  enclosed,  if  pos- 
sible, in  wood  or  slate  beading  ha?iDg  a  continuous  fillet 
to  keep  the  wires  separate. 

Bule  4. — See  that  none  of  the  fastenings  of  the  wires  are 
composed  of  metfd. 

Rule  5. — Have  a  "  cut  out "  for  every  room,  and  if  possible 
for  every  light.  A  "cut  out"  is  a  short  piece  of  easily 
ftisible  metal,  such  as  lead,  inserted  in  the  wire  conveying 
the  electricity  to  the  light  or  lights. 

Eule  6. — See  that  your  wires— unless  they  have  a  water- 
proof covering — are  Kept  free  from  wet. 

Mr.  Heaphj  continues: — "This  last  rule  is  more  im- 
portant than  it  seems,  for  paradoxical  as  it  may  appear  to 
those  not  versed  in  the  subject,  water  can  easily  bring  about 
a  fire  through  its  property  of  conducting  electricity,  several 
cases  of  wood  being  charred  having  already  arisen,  and  a 
fire  in  America  has  occurred  from  this  cause. 

"  The  above  rules  apply  to  incandescent  lighting  only,  as 
in  every  case  of  arc  or  semi-incandescent  installations  an 
inspection  will  probably  be  made  by  the  Fire  Office  insur- 
ing the  building. 

**  In  order  to  prevent  any  unnecessary  alarm  in  the  mind 
of  the  public,  I  may  state  that  all  my  experience  so  far  has 
not  caused  me  to  alter  in  any  way  the  opinion  contained 
in  my  report,  viz: — *That  where  systematic  and  proper 

Erecautions  are  taken  there  is  less  danger  from  electric 
ghting  than  from  gas  ;  but  that  if  carelessly  or  ignorantly 
arran^  or  improperly  worked  then  serious  fires  may  be 
apprehended.'  Unfortunately  the  demand  for  competent 
men  to  lay  the  wires  is  ahready  exceeding  the  supply. 

"  It  is  only  fair  to  state  that  the  care  taken  to  prevent 
fires  by  one  or  two  of  the  electrical  companies  deserves 
much  praise.  I  regret  having  to  withhold  their  names,  as 
I  do  not  wish  the  accusation  brought  against  me  of  giving 
undue  prominence  to  any  of  them." 


Completion  of  a  New  Atlantic  Cable. — We  observe 
in  the  Standard  of  the  28th  inst.  a  note  with  the  above 
heading,  which  appears  to  us  slightlv  confused.  The  Times 
has  precisely  the  same  note,  but  headed  "Atlantic  Tele- 
graphy." "Among  the  passengers  arriving  at  Plymouth 
yesteiday  by  the  Royal  Mail  steamer,  Nile,  were  forty-two  of 
the  staff  of  the  Silvertown  Cable  Company,  from  Panama. 
They  comprised  electricians,  engineers,  &c.,and  were  return- 
ing to  London  upon  the  completion  of  the  new  cable  whidi 
has  been  laid  from  England  to  Panama.  The  time  occupied 
in  the  work  has  been  remarkably  brief ;  but  a  year  elapsed 
from  the  commencement  to  the  termination,  as  not  a  single 
serious  hitch  occurred  during  this  period.  The  steamers 
engaged  have  been  the  Dacca  (?),  the  Silvertown,  and  the 
R^riever.  The  remainder  of  the  staff  of  1 18  persons  were  at 
Panama,  under  the  direction  of  the  chief  electrician,  Mr. 
Thomas  Grey.  Mr.  Matthew  Grey,  the  second  electrician, 
reached  Plymouth  yesterday,  and  proceeded  with  his  co- 
workers in  the  Nile  to  Southampton." 


k 


The  Panama  Earthquakes.— A  New  York  Herald  tele- 
mm,  dated  Panama,  September  8th,  says  : — "  Mr.  Robert 
Gray,  F.R.G.S.,  the  chief  of  the  India-Eubber  and  Telegraph 
Works,  of  Silvertown,  with  Mr.  Joseph  Stearns,  Central 
and  South  American  Telegraph  Company,  report  an  earth- 

Spake  in  the  Bay  of  Panama  some  six  weeks  ago.    It  was 
elt  on  the  Silvertown  cable  ship.    Mr.  Gray  also  reports 
another  up  the  coast,  likewise  felt  on  board,  following  it. 
''The  West  India  and  Panama  cable  is  reported  broken." 


Telephone  Extension.— By  an  arrangement  with  the 
Post-office  authorities,  several  subscribers  to  the  National 
Telephone  Company's  Aberdeen  Exchange  will  shortly  enjoy 
the  privilege  of  communicating  direct  with  the  Post-office 
in  that  city.  

Telephonic  Communication  with  Divers.— Mr.  Wake, 
engineer  of  the  River  Wear  Conmiissioners,  and  Mr.  Irish, 
Manager  of  the  Northern  District  Telephone  Company,  have 
recently  been  engaged  in  a  series  of  experiments  with  a 
telephone  arrangement  spoially  devised  by  the  latter  for 
conversing  with  a  diver  m  his  dress  when  engaged  in  sub- 
marine work.  On  the  15th  instant,  Mr.  Stone,  a  diver, 
descended  in  his  dress  to  the  bottom  of  the  dock,  where  he 
successfully  carried  on  an  animated  conversation  with  per- 
sons on  terra  firma,  asking  at  various  times  for  implements 
nsed  in  diving  operations  to  be  sent  down  to  him,  and 
putting  questions  to  the  persons  on  land.  These  experi- 
ments having  proved  so  successful,  it  was  thought  advisable 
to  exemplify  the  same  at  the  North-East  Coast  Exhibition 
at  Tynemouth,  and  on  Thursday,  the  21st,  the  telephone 
was  severely  tested  by  Mr.  Lambert,  of  the  firm  of  Siebe  and 
Gorman,  submarine  engineers,  who  descended  on  three 
occasions  during  the  afternoon  into  the  diving  tank,  and 
placed  himself  in  all  the  positions  that  a  diver  has  to 
assume  in  order  to  carry  out  his  work.  The  length  of  cable 
used  in  these  experiments,  through  which  the  conversations 
were  carried  on,  was  600  yards. 

The  Scottish  Telephone  Case. — ^We  hear  that  Mr. 
Maclean,  the  defendant  in  the  recent  telephone  trial  in 
Edinburgh,  has  been  declared  a  bankrupt  at  the  instance  of 
the  United  Telephone  Company. 

Post-office  Telegraphs. — The  competition  of  young 
girls  to  obtain  appointments  in  the  Post-office  telegraphs  is 
rather  increasing  than  abating.  An  examination  was  held 
on  Wednesday  last,  at  which  there  were  no  less  than  800 
candidates  for  30  appointments.  The  salary  is  very  small, 
commencing  at  lOs.  per  week  only. 

Telegraphing  without  Wires.— A  fi-iend  has  brought 
before  our  notice  a  book  entitled  "Electricity  and  the 
Electric  Telegraph,"  published  in  1852,  and  written  by 
George  Wilson,  F.R.S.E.,  who,  in  speaking  of  schemes  for 
telegraphing  across  the  Atlantic  and  the  Pacific,  says  :-^ 
'*  One  of  these,  whether  hopeless  or  not  for  immense  dis- 
tances, is  so  very  ingenious  and  so  likely  to  succeed  across 
limited  spaces,  that  we  cannot  pass  it  unnoticed.  It  dis- 
penses, except  to  a  very  trifling  extent,  with  wires,  and 
carries  the  current  both  ways  through  moist  earth  and  water. 
It  is  desirable,  for  examnle,  to  telegraph  from  the  right  to 
the  left  bank  of  a  broad  river.  From  the  copper  end  of 
a  battery  on  the  right  bank  a  wire  is  carried  to  the  shore 
(on  the  same  side)  and  soldered  to  a  plate  buried  in  the 
river  below  water-mark.  A  wire  is  also  led  from  the  zinc 
end  to  a  long  coil  of  wire  which  ends  in  a  metallic  plate. 
This  likewise  is  buried  in  the  river  bebw  water-mark  on 
the  same  right  bank,  but  at  a  distance  from  the  battery 
considerably  greater  than  the  breadth  of  the  river  across 
which  signals  are  to  be  sent.  On  the  left  bank  two  plates 
are  immersed  opposite  those  on  the  right  bank,  and  con- 
nebted  by  a  wire. 

'^  The  electricity  on  leaving  the  battery  has,  therefore,  the 
choice  of  two  paths.  It  may  either  keep  entirely  on  the 
right  bank,  passing  from  the  one  buried  plate  on  that  side 
to  the  other,  and  so  back  to  the  battery  by  the  long  coiled 
wire ;  or  it  may  cross  to  the  left  bank  through  the  wat^r, 
traverse  the  wire  on  that  side,  return  across  the  water  to  the 
right  bank,  and  regain  the  battery  by  the  shorter  wire.  The 
Thames  has  been  actually  crossed  by  eleccric  currents  in  this 
way ;  the  resistance  to  their  passage  by  the  water  between 
the  banks  being  less  than  that  between  the  ends  of  the  wires 
on  the  right  and  left  bank  respectively." 

Lightning  Conductors. — ^As  an  outcome  of  the  recent 
instructions  issued  by  the  Home  Office  for  the  examination 
of  lightning  conductors,  the  city  superintendent  of  Edin- 
burgh has  applied  to  this  Town  Council  for  authority  to 
obtain  apparatus  and  to  employ  professional  assistance  in 
inspecting  lightning  conductors. 
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Tenders  Invited. — ^The  Post-oflSce  authorities  invite 
tenders  for  red  fir  telegraph  poles,  and  for  creosoting  the 
same.  The  poles  to  be  delivered  in  lots  at  the  Northumber- 
land Dock,  Tyne  or  West  Hartlepool,  Perth,  and  Dublin. 
Forms  of  tender,  containing  all  particulars,  may  )je  obtained 
on  application  to  Mr.  W.  H.  Winter,  Controller  of  Stores, 
Telegraph  Street,  London. 

Improvements  in  Accumulators. — We  have  received 
another  letter  on  the  above  subject  from  M.  Blanchart,  which 
however  we  cannot  insert,  as  we  closed  our  discussion  with 
him  last  week.  He  charges  us  with  employing  derisive, 
instead  of  serious,  arguments  ;  and  concludes  by  saying  that 
the  real  cause  of  our  exchange  of  correspondence  was  an 
erroneous  interpretation  of  the  figures  which  he  gave.  We 
thank  M.  Blanchart  for  the  courteous  manner  in  which  he 
has  met  our  remarks,  and  we  cannot  bring  the  matter  to  a 
close  without  expressing  a  wish  that  we  may  again  be  favoured 
with  our  correspondent's  views  on  other  things  electrical. 

Hydro-dynamic  Experiments  ;  Imitating  by  Liquid 
OR  Gaseous  Currents  the  Stratifications  by  Elec- 
tric Light  in  Rarefied  Gases  and  the  Various 
Forms  of  the  Electric  Spark.— By  M.  C.  Decharme. 
— To  imitate  by  the  hydrodynamic  method  the  stratifica- 
tions of  the  electric  light  in  i*arefied  gases,  I  employ  a  pro- 
cedure analogous  to  that  which  I  made  use  of  in  imitating 
the  magnetic  shadow  by  an  electric  current  in  a  plane 
parallel  to  its  direction  ;  that  is,  above  the  plate  covered 
with  a  stratum  of  red  lead  there  is  transported  horizontally 
and  rapidly  a  tube  of  greater  or  less  width,  whilst  water 
flows  from  it,  or  whilst  air  is  blown  through  it.  The 
current  is  thus  projected  and  is  spread  out  in  a  straight  or 
curved  line  over  the  pulverulent  deposit.  The  traces  which 
it  there  produces  are  often  preserved  with  their  delicate 
forms.  For  certain  effects  a  current  of  air  may  be  advan- 
tageously substituted  for  one  of  water.  By  varying  the 
experimental  conditions  we  find  among  the  designs  obtained 
forms  analogous  to  those  of  the  stratifications  of  the  electric 
light  in  gases  rarefied  to  different  degrees. 

As  for  the  numerous  effects  produced  by  the  two  methods 
of  ex^rimentation,  I  content  myself  with  pointing  out  the 
principal  results  relative  to  hydrodynamic  imitations  ;  the 
corresponding  phenomena  among  electric  effects  will  be 
easily  recognised. 

The  strata  are  the  more  apparent  as  the  stratum  of  red 
lead  is  thinner,  still  beyond  a  certain  limit  the  effects  dis- 
appear. The  strata  are  the  more  numerous  and  close 
together  as  the  furrow  produced  is  narrower,  or,  in  other 
words,  as  the  tube  employed  is  narrower.  They  are 
generally  in  arcs  of  circles  or  in  broad  bands,  sometimes  in 
the  form  of  a  V,  like  those  which  Mr.  Warren  de  la  Rue 
has  shown  in  his  fine  researches  on  the  electric  discharge. 

It  is  frequently  found  in  separate  drops  analogous  to  the 
globular  strata  given  by  the  electric  discharge  through  a  tube 
containing  carbDuic  acid  at  the  pressure  of  0*5  millimetres. 

The  multiple  and  relatively  very  large  circles  w^ch  sur- 
round the  origin  of  projection  of  our  figures  are  not  with- 
out analog  with  the  aureolar  or  rather  globular,  forms  which 
the  electric  light  assumes  at  the  positive  pole,  whilst  at  the 
negative  pole  there  is  a  simple  tuft.  In  like  manner  at  the 
other  end  of  the  pulverulent  furrow  there  appears  a  kind  of 
tuft,  like  a  flame. 

Our  hydrodynamic  imitations  of  the  stratifications  of  the 
electric  hght  show  all  the  degrees  of  the  phenomenon,  from  the 
plain,  unstratified  current,  to  the  cun^ent  with  drops  visibly 
separate  .and  passing  through  all  the  intermediate  forms. 

The  author's  memoir  comprises  further  the  hydrodynamic 
imitation  of  the  different  forms  of  the  electric  spark, 
of  the  figures  of  Lichtenberg,  and  of  the  projection  effects 
of  a  metallic  wire  volatilised  by  the  electric  discharge. — 
Camples  Bendus.       

On  the  Formation  of  Secondary  Elements  of  Lead 
Plates. — By  M.  G.  Plante. — The  operation  which  I  have 
designated  under  the  term  formation  of  secondary  elements 
consists  in  a  preliminary  electro-chemical  preparation  of 
these  elements  with  the  object  of  deeply  oxidising  one  of  the 
electrodes  and  reducing  the  other  to  a  state  of  metallic  divi- 
sion, which  enables  the  chemical  actions  to  exert  themselves 
more  completely  during  the  charge  and  the  discharge,  and 
to  accumulate,  in  consequence,  a  greater  quantity  of  the 
chemical  work  of  a  primary  current.    I  have  sought  to 


perfect  this  operation.  When  studving  the  chemical  actions 
produced  in  tneise  couples,  I  have  observed  at  first  the  trans- 
formation of  one  part  of  the  peroxide  of  lead  into  a  sulphate 
of  the  same  metal  under  the  action  of  the  water,  acidulated 
with  sulphuric  acid,  in  which  the  elements  are  plunged,  a 
result  which  has  been  recently  confirmed  bjr  Messrs.  Glad- 
scone  and  Tribe,  in  an  interesting  investigation  on  this 
subject.  I  have  sought  to  increase  the  capacity  of  accamu- 
lators  by  producing  a  galvanic  deposit  of  lead  upon  the 
electrodes,  so  as  to  make  the  oxidising  action  of  the  primary 
current  penetrate  more  deeply  by  reason  of  the  exceptional 
porosity  of  the  electro-chemical  deposits.  To  this  end  the 
most  varied  combinations  were  tried,  and  the  majority  of  the 
compounds  of  lead,  soluble  and  insoluble,  without  obtaining 
deposits  sufficiently  coherent  and  adhesive,  and  whose  electric 
contact  with  the  electrodes  could  remain  indefinitely  secure. 
I  finally  reached  the  conclusion  that  the  best  method  was  to 
endeavour  to  transform  the  metal  itself  of  the  electrodes 
almost  in  its  whole  thickness  into  galvanic  peroxide  of  lead 
on  the  one  hand,  and  of  reduced  lead  on  the  other.  I  arrived 
at  this  result  by  a  series  of  changes  in  the  direction  of  the 
primary  current  with  intervals  of  rest  between. 

To  give  an  idea  of  the  effects  obtained  by  this  method,  I 
will  a^d  that  with  a  secondanr  element  already  partially 
formed,  the  lead  of  which  weighed  1^  kilo.,  the  current  of 
discharge  which  yielded  at  first  a  deposit  of  copper  of  7  grmF. 
in  a  voltameter  gave,  after  a  new  change  of  direction,  a  deposit 
of  II  grms.,  then  after  an  interval  of  rest  and  another  change 
of  direction  a  deposit  of  18  ^ms.,  and  12  grms.  per  kilo,  of 
the  secondary  element,  which  corresponds  to  more  than 
86,000  coulombs. 

This  is  not,  however,  the  limit  which  can  be  obtained,  for 
a  new  change  of  direction  determines  a  new  increase  in  the 
quantity  of  chemical  work  accumulated,  and  so  on.  There  \s 
no  other  limit  than  the  thickness  of  the  lead  plates.  Ad- 
mitting that  we  only  seek  to  transform  half  the  thickness  of 
the  metal,  preserving  the  other  half  as  the  body  of  each 
electrode,  and  even  that  the  peroxide  is  onlv  reduced  to 
protoxide  at  each  discharge,  we  may  hope  to  obtain  by  this 
method  a  discharge  current  sufficient  to  deposit  about  74 
grms.  copper  per  kilo,  of  the  lead  of  the  secondary  element, 
which  represents  a  very  considerable  quantity  of  electricity. 

This  system  of  changes  of  alternate  directions  has  not 
mereljr  the  effect  of  augmenting  successively  the  layer  of 
peroxide  of  lead  formed  at  the  expense  of  the  metal  of  one  of 
the  electrodes,  but  also  of  transforming  to  a  corresponding 
depth  the  other  electrode  into  lead  galvanically  reduced,  so 
that  whilst  the  hydrogen  derived  from  the  decomposition  oi 
water  in  the  interior  of  the  element  reduces  the  peroxide  of 
lead  formed  by  the  primary  current  the  oxygen  may  oxidise 
at  the  same  time  an  equivalent  quantity  of  metallic  lead. 

We  may  explain  the  efficacy  of  the  intervals  of  rest  between 
each  change  of  direction  by  considering  that  after  a  certain 
time  the  plates  of  lead  thus  modified  become  less  good  con- 
ductors at  their  surface.  Hence  it  results  that  on  submitting 
them  again  to  the  action  of  the  primary  current  it  follows 
naturally  in  traversing  the  liquid  the  path  of  least  resistance. 
It  does  not  pass  directly  by  the  oxidised  surface,  but  by  the 
subjacent  metallic  surface  to  which  the  liquid  penetrates. 
It  thus  oxidises  by  the  mere  fact  of  its  passage  a  new  layer 
of  metal  and  it  peroxidises  also  by  degrees  the  exterior 
surface  which  has  been  already  oxidised,  or  it  effects  the 
inverse  work  of  reduction  if  the  direction  of  the  current  haa 
been  changed. 

Thus  a  kind  of  galvanic  cementation  is  effected,  in  con- 
sequence of  which  the  two  plates  of  lead  are  profoundly 
modified  in  their  structure  ;  for  the  one  is  then  found  to  Ix> 
partially  formed  of  crystalline  and  brilliant  peroxide  of  lead, 
and  the  other  of  reduced  lead,  with  an  appearance  equally 
crystalline.  When  a  secondary  element  is  in  these  con- 
ditions it  preserves  its  charge  well  enough  to  give,  after  four 
months,  luminous  and  thermic  effects. 

This  method  certainly  requires  a  long  time,  especially  at 
the  commencement.  To  facilitate  the  attack  of  the  lead  by 
the  electro-chemical  action  of  the  primary  current,  I  have 
observed  that  the  fonnation  of  the  secondary  elements  is 
accelerated  by  raising  the  temperature  of  the  bquid  in  which 
they  are  immersed  either  beforehand  or  during  the  actiorfor 
the  current.  But  as  this  use  of  heat  presents  b^^S/^^^JJ^^ 
culties  in  practice  I  have  had  recourse  to  anof^  -we  woiy 
which  gives  very  satisfactory  results.  ^habbholt*  ^^ 
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This  process  consists  in  submitting  the  secondary  elements 
to  a  sort  of  thorough  cleansing  with  nitric  acid  mixed 
wifchhalf  its  volume  of  water,  leaving  them  immersed  in  this 
liquid  for  twenty-four  or  forty-eight  hours.  The  elements 
are  then  drained,  washed  very  thoroughly,  filled  with  water 
acidulated  with  10  per  cent,  of  sulphuric  acid,  and  submitted 
to  the  action  of  the  primary  current.  By  this  immersion  in 
dilute  nitric  acid  a  portion  of  the  lead  is  doubtless  dissolved, 
but  the  thickness  of  the  plates  is  not  notably  diminished, 
and  in  consequence  of  the  metallic  porosity  the  chemical 
action  is  not  confined  to  the  surface  of  the  lead  plates  ;  it  is 
also  exerted  in  the  interior,  it  creates  fresh  molecular  inter- 
vals, and  it  consequently  facilitates  the  ulterior  penetmtion 
of  the  action  of  the  primary  current. 

The  secondary  couples  thus  treated  can  yield  in  a  week, 
after  two  or  three  changes  of  the  direction  of  the  primary 
current  discharges  of  long  duration,  whilst  without  the 
previous  action  of  nitric  acid  they  would  only  give  the  same 
results  after  several  months.  This  process  will,  therefore, 
notably  abridge  the  formation  of  secondary  elements,  and 
will  contribute  to  facilitate  their  application. — Comptes 
Rendus.    {See  Electrical  Review,  September  9th.) 

Theoketical  and  Practical  Considerations  on  the 
Phenomena  of  Electro-Magnetic  Induction.  Appli- 
cation to  the  Ordinary  Types  of  Machines. — By  M. 
G.  Le  Goarant  de  Tromelin. — In  the  first  part  of  my  memoir 
I  establish  the  formulae  of  the  intensity  and  the  electromotive 
force  of  the  machines.    I  find  thus,  for  the  Siemens  type — 

^^  ^ 2hlk  cos  a  t; 


e  =- 

and  for  the  Gramme  type, 

LK  cos  a 


(2) 


e  =- 


f 


f 


(jiv  —  h'  tr) 


In  these  formulae  e  is  the  electromotive  force,  h  the  intensity 
of  the  magnetic  field  traversed  by  the  wires  in  the  Siemens 
machine,  or  of  the  outer  wires  in  the  Gramme  system,  and 
h"  the  intensity  of  the  field  traversed  by  the  interior  wires  of 
the  ring  in  the  Gramme  ;  K  the  half  section  of  the  wires  of 
a  plane  perpendicular  to  the  axis  of  rotation  ;  l  the  length 
of  one  of  the  parts  of  a  spiral  parallel  to  the  generator  of  the 
cylinder  or  of  the  ring  ;  v  the  linear  speed  of  the  outer 
wires,  t/  that  of  the  interior  wires  ;  f  the  section  of  the 
wires  submitted  to  induction  and  cos  a  a  mean  co-efficient 
depending  on  the  number  of  sections  of  the  coating  and 
their  position  with  reference  to  the  lines  of  force. 

On  refixing  the  keeper  of  soft  iron  in  the  coating,  I  find 
by  a  new  method  in  Siemens — 

(3)  ,,  ^  2h,lk  cos  a  y, 

and  in  Gramme— 
(4) 


e'  = 


LK  cos  a 


(H  V  +  Hi  V'), 


On  adding  (1)  &  (3)  and  (2)  &  (4),  we  obtain  the  total 
electromotive  forces  in  Siemens. 


(5) 

in  Gramme — 
(6) 


e  = 


2hlk  cos  a  V 
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H  +  Hi, 
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The  formulae  (5)  and  (6)  show  that  the  iron  keeper  in  the 
coating  acts  merely  by  reinforcing  the  magnetic  field,  so 
that  the  current  produced  would  have  the  same  intensity  if 
the  iron  was  fixed,  as  if  the  speed  possessed  of  the  total 
arrangement  were  given  to  the  inducea  wires  alone. 

The  formulae  show  that  in  the  Gramme  machine  the 
keeper  does  not  act  like  a  screen  preventing  the  induction 
from  being  produced  in  the  interior  wires  of  the  ring, 
but  that  of  the  electromotor  force  which  its  presence 
develops,  it  annihilates  in  part  the  inverse  electromotive 
force  which  is  produced  in  the  interior  wires. 

The  first  term  of  the  second  portion  of  the  formula  (6), 
represents  the  electromotive  force  due  to  the  outer  ^vires ; 
the  second  portion  that  which  is  due  to  the  inner  wires. 
The  resulting  current  is  the  difference  between  the  two  cur- 
rents, proportional  to  the  field  traversed  and  the  linear 
Telocity  possessed  by  the  induced  wires. 


The  total  magnetic  field  being  influenced  by  the  current 
which  circulates  in  the  coating,  t£e  reaction  produced  upon 
the  field  must  be  taken  into  account. 

I  then  calculate  the  new  values  taken  by  the  electro- 
motive force  and  the  intensity  when,  in  a  generator  of 
electricity  of  which  we  suppose  the  inducing  field  as  con* 
stant,  we  replace  the  existing  induced  coil  by  another,  alike 
in  form  and  size,  but  wrapped  with  wire  of  a  different 
thickness  or  of  different  size  but  geometrically  similar  to 
the  former. 

I  show,  then,  that  with  a  generator  moved  by  steam,  B 
may  be  obtained  constant,  whilst  i  varies  inversely  as  the 
total  resistance  if  the  machine  is  fitted  with  a  speed  regu- 
lator,  or  otherwise  we  may  obtain  i  constant  and  independent 
of  external  resistance,  but  e  varying  proportionalljr  to  that 
resistance  if  the  steam-engine  works  with  its  valve  wide  open, 
on  condition  that  we  suppose  the  mean  power  transmitted 
constant  and  the  magnetic  fields  saturated  or  constant. 

The  general  theory  of  these  machines  devolves  naturally 
from  these  considerations. 

I  conclude  by  the  study  of  the  tangential  efforts  and  of 
the  work  to  be  overcome  resulting  from  the  electro-dynamic 
reactions  produced  in  the  generators  of  electricity. 

A  part  of  these  latter  propositions  has  been  already  dis- 
covered by  M.  M.  Deprez,  who  has  taken  another  point  of 
departure,  considering  thereby  the  action  of  currents  upon 
currents. — Comptes  Rendus,    (Author's  abstract.) 

OFFICIAL  RETURNS  OF  ELECTRIC  LIGHT 
COMPANIES. 
Lainq  Electric  Light  and  Power  Company  (Limited). 
— The  return  of  this  company,  made  up  to  May  17th, 
was  filed  on  May  23rd.  The  nominal  capital  is 
£1,000,000,  in  £10  shares,  but  the  onlv  shares  recorded  as 
taken  up  are  the  seven  subscribed  for  hj  the  signatories  to 
the  memorandum  and  articles  of  association. 

Domestic  Electric  Lighting  Company  (Limited). — 
The  return  of  this  companjr,  made  up  to  May  18th,  was 
filed  on  May  31st.  The  nominal  capital  is  £50,000,  divided 
in  49,000  A  shares  and  1,000  B  shares  of  £1  each.  At 
the  time  of  making  up  7  A  and  100  B  shares  had  been 
allotted,  but  no  call  had  been  made. 

Hammond  Electric  Light  and  Power  Supply  Com- 
pany (Limited).— The  return  of  this  company,  made  up 
to  June  1st,  was  filed  June  12th.  The  nominal  capital  is 
£250,000,  in  £5  shares.  Upon  17,980  shares  £2  10s.  per 
share  has  been  called,  and  the  full  amount  upon  7,020  shares. 
The  total  amount  of  the  calls  paid  is  £80,050. 

Gulcher  Electric  Light  and  Power  Company 
(Limited).— The  return  of  this  company,  made  up  to 
the  13th  inst.,  was  registered  20th  inst.  The  nominal 
capital  is  £300,000  in  £5  shares.  27,937  shares  have  been 
taken  up,  and  16,576  shares  have  been  issued  as  fully  paid. 
A  call  of  £1  has  been  made  and  responded  to  to  the  amount 
of  £17,743  5s ,  which  together  with  £82,880  considered 
as  paid  makes  the  paid-up  capital  £100,623  5s.  The  total 
amount  of  the  calls  unpaid  is  £10,193  15s. 

RrvER  Plate  Telephone  and  Electric  Light  Com- 
pany (Limited). — ^The  return  of  this  company,  made  up  to 
May  31st,  was  filed  July  27th.  The  nominal  capital  is 
£100,000,  in  £5  shares.  3,290  shares  have  been  taken  up 
and  £3  per  share  called  thereupon.  The  total  amount  of 
calls  paid  is  £9,870. 

Electrical  Trading  Company  (Limited).— The  return 
of  this  company,  made  up  to  June  14th,  was  filed  on  June 
17th.  The  nominal  capital  is  £10,000,  divided  into  500 
ordinary  and  500  deferred  shares  of  £10  each.  1 70  ordinary 
and  500  deferred  shares  have  been  taken  up,  and  upon  the 
former  £5  has  been  called  and  the  full  amount  upon  the 
latter.  The  calls  paid  upon  the  ordinary  shares  amount 
to  £717  10s.  and  upon  the  deferred  shares  £5,000,  leaving 
£132  10s.  unpaid. 

Insulitb  Company  (Limited).— The  return  of  this  com- 
pany,  made  up  to  June  23rd,  was  filed  July  8rd.  The 
nominal  capital  is  £20,000  in  £10  shares.  1,000  shares 
have  been  allotted,  500  of  which  were  issued  as  fully  paid. 
A  call  of  £10  has  been  made  and  responded  to,  and,  including 
amount  considered  as  paid  up,  the  total  amount  of  calls  paid 
is  £10,000. 


270 


nCB  TBUEOBAFHZO  JOUBNIX.  Aim 

ELECTRICAL    REVIEW. 


[Skpt.  30,  1882. 


NEW  PATENTS— 1882. 


4484.  '<  Manufacture  of  resistances  for  electrical  purposes."  J. 
H.  Johnson.     (Communicated  hj  P.  Uzell.)    Dated  September  20. 

4490.  <'  Secondary  or  accumulator  voltaio  batteries."  A.  Kho- 
TXNBET.    Dated  September  20. 

4492.  <*  Improvements  in  appiuatus  for  producing  and  regulating 
electric  currents,  for  the  production  of  the  electric  light,  and  in  the 
lamps,  fittings,  and  apparatus  employed  therewith,  part  of  such  appa- 
ratus being  applicable  to  other  purposes."  A.  R.  Sennett.  Dated 
September  20. 

4603.  ''Apparatus  for  governing  electric  currents."  J.  S.  Bee- 
iCAV,  W.  Tatlob,  and  F.  Kino.    Dated  September  21. 

4604.  '*New  or  improved  apparatus  for  measuring  electric  force 
and  currents."  J.  S.  Beexan,  W.  Tatlob,  and  F.  Kino.  Dated 
September  21. 

4611.  "Apparatus  for  storing,  measuring,  and  reg^ating  elec- 
tricity."   J.  D.  F.  Andrews.    Dated  September  21. 

4512.  ''Portable  voltaic  batteries."  J.  Mackenzie.  Dated 
September  21. 

4525.  "Manufacture  of  secondary  batteries  or  accumulators." 
J.  Maxwell  Lyte.    Dated  September  22. 

4627.  "  Electro-magnetic  engraving  machines."  B.  J.  Cabteb. 
(Communicated  by  G.  MoK.  Guerrant.)    Dated  September  22. 

4632.  "  Improvements  in  regulating  currents  from  voltaic  cells  and 
to  and  from  secondary  batteries  when  being  charged  and  discharged, 
and  in  apparatus  connected  therewith."  W,  E.  Atbton  and  J. 
Pebbt.    Dated  September  23. 

4636.  "  Dvnamo-electric  machines."  F.  C.  Glaseb.  (Communi- 
cated by  C.  Zipemowsky  and  M.  Deri.)    Dated  September  23. 

464  3 .  "  Improved  means  of  producing  electric  currents  for  lighting 
and  general  purposes."  F.  Swift  and  A.  J.  M.  Reade.  Dated 
September  23. 

4647.  "Dynamo-electric  machines."  R.  Babkeb.  Dated  Sep- 
tember 23. 

4648.  "Improvements  relating  to  mechanism  for  transporting 
ffoods  and  passengers  by  the  aid  of  electricity,  and  the  regulation  of 
8ie  speed  of  maclunery  driven  by  electricity."  F.  Jenein.  Dated 
September  23. 

4565.  "  Dynamo-electric  engines."  A.  Lalanx  and  M.  Batteb. 
Dated  September  26. 

4661.  "  Secondary  batteries  or  electric  accumulators."  F.  C. 
Hills.    Dated  September  26. 

4667.  "Means  or  apparatus  for  obtaining  mechanical  effect  by 
electrical  energy."    E.  h.  Voice.    Dated  September  26. 

4673.  "Portable  electrical  apparatus  for  lighting  gas  flames.'* 
J.  IxBAT.     (Communicated  by  E.  Arnold.)    Dated  September  26. 

4680.  "Decomposing  alloys  by  electrolysis  and  dialysis,  which 
invention  is  also  applicable  for  electrotyping  and  other  purposes." 
W.  R.  Lake.  (Communicated  by  H.  B.  Cassel.)  Dated  September 
26. 

4696.  "Measuring  and  regulating  electric  currente."  S.  Z.  de 
FsBBANTi  and  A.  Thoxpson.    Dated  September  27. 

4699.  "  Construction  of  secondary  or  storage  batteries,  and  pre- 
paration of  the  spongy  lead  te  be  used  therein."  W.  Clabx.  (dom- 
municated  by  N.  de  Kabath.)    Dated  September  27. 
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329.  "Telephone  transmitters."  Silvanus  Ptollips  Thoicfson. 
Dated  January  23.  2d.  Relates  to  the  employment  of  substances 
other  than  carbon  in  the  instrumente  known  as  telephone  transmitters, 
for  which  purpose  it  is  proposed  to  employ  the  sulphide  molybdenum 
or  the  sulphides  of  the  following  metals,  viz.:  lead,  silver,  antimony, 
bismuth,  iron,  nickel,  cobalt,  zinc,  aluminium,  mang^ese,  mercury, 
thallium,  or  any  other  metallic  sulphide  or  compound  of  the  said 
sulphides,  except  only  the  sulphide  &t  copper,  and  also  the  selenides, 
arsenides,  phosphides,  and  antimonides  of  the  said  metals,  or  any  of 
them,  not  excepting  copper,  also  the  oxides  of  iron,  copper,  and  other 
metals,  or  the  hydrates  of  the  said  oxides,  except  peroxide  of  lead. 
These  substances,  or  any  of  them,  it  is  proposed  to  apply,  whether 
prepared  artificially  or  existing  as  a  native  ore,  either  in  masses,  or  in 
iragmento,  or  in  powder,  to  vary  the  resLstance  of  a  telephonic  circuit, 
as  carbon  is  apphed  in  the  carbon  transmitters,  by  interposing  them 
in  the  circuit  of  the  current  between  appropriate  conductors  of 
platinum  or  other  material.     {Provitional proUetion  not  allowed.) 

333.  "Electric  cables."  T.  J.  Handfobd.  (A  communication 
from  abroad  by  P.  B.  Delaney,  of  America.)  Dated  January  23. 
6d.  Relates  to  that  class  of  electric  cables  in  which  provision  is  made 
for  obviating  the  effecte  of  induction  by  the  wires  upon  each  other. 
The  object  of  this  invention  is  to  interpose  a  continuous  conductor 
into  the  meshee  between  the  wires  of  a  plaited  or  braided  cable  and 
thus  eliminate  from  this  class  of  cables  the  last  vestige  of  induction. 

766.  "Machines  for  Reducing  electric  currente."  J.  Bbockie. 
Dated  February  16.  6d.  Itelates  to  the  construction  of  the  revolving 
armature.  ¥i^.  1  shows  in  perspective  the  improved  revolving  arma- 
ture, and  consiste  of  the  main  shaft,  a,  upon  which  the  non-magnetic 
boss,  B,  is  keyed — carxying  the  two  iron  rings,  c  and  d.  The  cross- 
bars or  magneto,  b  e  b,  are  shown  occupying  the  space  between  these 
iron  rings,  and  to  --'-•-^  ^'^      \re  securely  fastened.    The  coils,  p  p  f, 


are  wound  on  the  extremities  of  the  transverse  bars,  and  the  ends  of 
the  respective  coils  are  led  to  the  contact  pieces,  o  o,  forming  the 
commutator.  The  shaft  is  preferably  made  hollow  at  the  larger  end, 
as  shown,  and  the  wires  are  led  through  the  slote,  h  h  h,  mto  the 
interior  of  the  shaft,  whence  they  emerge  by  the  other  slots,  e'  h', 
and  then  to  the  contact  pieces.  The  joining  up  of  the  several  odU 
may  be  done  in  various  ways.  1st,  The  free  ends  of  each  pair  of 
coils  may  be  led  to  contact  segmente  on  exactly  opposite  sides  of  the 
commutator ;  in  this  case  twice  as  many  contact  pieces  as  there  are 
cross-bars  or  magneto  are  required,  and  Uie  currento  in  each  coil  are 
commuteted  separately,  and  they  will  be  cut  out  of  circuit  during  the 
revolution  of  the  armature,  except  at  those  times  when  the  rabb«M 
or  brushes  make  contact  with  the  particular  segmente  belonging  to 
the  coils.  2nd,  Two  or  more  cross-magneto  could  be  joined  up  in 
series  or  in  parallel  circuit,  and  the  two  free  ends  of  this  system  led 


to  contact  pieces  on  opposite  sides  of  the  commutator.  3rd,  The  ooHfl 
may  be  joined  continuously,  forming  a  complete  circuit,  and  in  this 
case  any  convenient  number  of  wires  may  be  arranged  at  equal 
distances  making  electrical  contact  with  this  circuit  and  led  to  each 
segment  of  the  commutetor  in  regular  order.  4th,  The  coils  may  be 
joined  up  in  pairs  diametrically  opposite  each  other.  Figs.  2  and  3 
show  a  comptdte  machine  constructed  with  the  aforesaid  armature. 
The  pole-pieces,  n  n  and  s  s,  of  the  field  or  exciting  magnets  are 
bolted  to  brass  or  non-magnetic  blocks,  p  p  p  f,  which  latter  are  in 
turn  bolted  to  the  foundation -plate,  w.  The  faces  of  the  pole-pieces 
are  accurately  planed  or  turned,  and  the  revolving  armature  is  abo 
turned  on  the  outside  iron  faces,  so  that  a  very  small  space  interrenes 


between  the  field-magnet,  JC,  and  the  armature.  Rings,  B  B  b,  m« 
turned  on  the  shaft,  at  the  driving-end  (fig.  1),  and  work  in  a  thrnrt- 
block  bearing  to  prevent  end  play.  The  inventor  sometimes  winds 
the  middle  part  of  the  cross-bar  magneto,  ebb,  and  uses  the  current 
so  produced  to  excite  the  field-magneto,  in  which  case  an  additionp 
commutetor  is  required.  The  bar-magneto  are  constructed  in  laye^  q( 
sho^  in  plan  at  fig.  4  and  in  side  view  at  fig.  6,  where  '^jflj. 
plates,  X  K,  are  riveted  to  the  end-blocks,  l  l,  and  a  spao^ 
formed  which  is  filled  up  with  several  sheeto  of  iron  all.OCess, 
together,  as  shown,  or  fill^  with  iron  wire  or  iron  filings,  r 
in  fig.  2,  in  which  latter  case  a  covering  will  be  required  tc 
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filingB  in  position.  The  iron  rings,  o  and  d,  are  sometimes  made  with 
a  deep  grooye  cut  in  their  peripheries,  and  these  grooves  are  then 
filled  up  with  soft  iron  wire  or  hoop  iron  for  the  purpose  of  reducing 
the  tondency  to  heat  and  obtaining  a  better  magnetic  heat. 

760.  *' Dynamo-electric  and  electro-dynamic  machines."  C.  W, 
Si  km  KW8.  Dated  February  16.  6d.  Relates  to  a  construction 
aadL  arrangement  of  a  maonine  which  can  be  ui»ed  as  a  dynamo- 
eleotrio  machine  for  converting  motive  power  into  electricity,  or  as 
an  electro-dynamic  machine  for  converting  electricity  into  motive 
power.  A  peculiar  feature  of  the  machine  is  that  the  same  coils  of 
inaulated  wire  serve  both  for  the  induction  of  electrical  currents  and 
alao  for  induction  of  magnetism.    Fig  1  is  an  end  view,  and  Fig  2  is 


FIC  J 


a  longitudinal  section  of  a  machine  according  to  this  invention, 
fig-.  3  is  a  transverse  section  of  tiie  iron  cylinder  which  operates  in 
the  machine  as  a  magnet.  Two  end  frames,  n  n,  fixed  on  a  base, 
have  bearings  for  a  central  shaft,  /,  and  also  for  three  shafts,/. 
Three  bolts  or  screws,  m,  surroimded  by  short  pieces  of  tubes  secure 
to  the  frames,  «,  two  rings,  i,  »,  of  non-conducting  material,  such  as 
ebonite.  To  these  rings  are  fixed  an  outer  cylmdrical  shell,  Ar,  of 
sheet  brass  or  other  non-magnetic  metal,  and  a  similar  inner  shell,  Xr*, 
these  two  shells  and  the  end  rings  to  which  they  are  fixed  forming 
to^^ether  a  hollow  annular  casing,  within  which  revolves  the  cylin- 
drical magnet,  a.  This  magnet,  as  shown  in  fig.  3,  consists  of  a  plate 
of  iron  bent  round  in  cylindrical  form,  leaving  about  one  •fourth  ot  tiie 
dronmferenoe  open,  and  this  arc  is  filled  in  with  a  segment,  a\  of 
brass  or  other  non-magnetic  metal  fixed  to  the  iron  and  completing 
the  hollow  cylinder.     Instead  of  bending  the  iron,  a,  in  one  piece,  it 

FIG  2 


m^  consist  of  several  thicknesses  or  of  several  lengths  joined  end  to 
ena.  The  hollow  cylinder  thus  formed  is  of  such  size  as  nearly  to 
fit,  but  to  revolve  freely  within  tiie  casing  enclosed  by  the  shells,  kk^, 
and  the  end  rings,  i.  It  is  maintained  m  position  within  the  casing 
by  three  rollers,  rf,  on  the  shafts,  /,  bearing  against  its  periphery 
near  one  end,  and  other  three  rollers,  d\  on  the  same  shafts,  /, 
bearing  against  its  periphery  near  its  other  end.  To  prevent  end 
movement^  of  the  cylinder  the  rollers,  rf^,  are  V-shaped  and  enter  a 
y -groove  in  the  cylinder.  The  cylinder  is  caused  to  revolve  uni- 
formly with  the  central  shaft,  /,  in  the  following  manner.  On  the 
shaft,  If  is  fixed  a  toothed  wheel,  /♦,  which  gears  with  pinions,  ^,  on 
the  shafts,  /,  and  pinions,  e,  on  these  shafte  gear  with  teeth  formed 
at  one  end  of  the  cylinder,  a.  The  edges  of  the  rollers,  d  rf*,  and  of 
the  pinions,  e,  pass  through  slits  in  the  outer  shell,  k.  Around  the 
shells,  k  A?>,  are  wound  lengthwise  a  number  of  coils  of  insulated 
wire.  A  conv^ent  number  of  such  coils,  as  shown  in  fig  1,  is  18, 
being  6  coils  in  each  of  the  three  divisions  of  the  circumference, 
between  the  three  blank  spaces  left  for  the  rollers,  d  rf*,  pinions,  e^ 
and  screws,  m,  that  fix  the  annular  casing  on  which  the  coils  are 
wound.  The  number  of  coils  might  be  varied,  but  for  the  following 
explanation  I  will  assume  18  to  be  the  number  as  shown.  The  wire 
of  each  of  the  coils  has  two  ends,  consequently  there  are  36  wires 
connected  in  the  following  manner.  A  ring,  p,  of  non-conducting 
material  has  fixed  on  eadi  of  sloping  sides  18  springs,  o,  on  the  one 
•ide,  and  o*,  on  the  other.  These  springs  may  extend  inwards 
radifllljr,  but  it  is  preferred  to  incline  them,  as  shbwn  in  fig.  1,  for- 
wards in  the  direction  of  rotation  of  the  sh^t,  I.  The  springs,  o,  on 
the  one  side  of  the  ring,  p,  and  the  springs,  o*,  on  the  other  side  of 
p.  incline  towards  each  other,  so  that  each  spring,  o,  meets  a  spring, 
re[i>,  and  the  meetings  of  all  the  18  pairs  of  springs  is  in  a  plane  per- 
the  ^dicular  to  the  axis  of  the  machine.  One  end  of  the  wire  of  each 
The  F  ^  potmoct^  to  one  of  the  springs,  o,  and  the  other  end  of  the 
renU.  ^^""  ^  connected  to  one  of  the  springs,  o*,  not  to  that  which 
/*»  la  the  former,  but  to  the  spring  next  in  order,  so  that  the  out- 


going end  of  each  coil  becomes  connected  through  the  meeting  of  a 
pair  of  springs,  o  and  o^  with  the  ingoing  end  of  the  coil  next  in 
order,  and  if  all  the  18  springs,  o,  were  simultaneously  in  contact 
with  the  18  springs,  o^,  there  would  be  a  closed  circuit  including  all 
the  18  coils  foUowing  in  order.  On  the  shaft,  /,  there  are  fixed  two 
koives  or  separators,  r  and  r\  which  as  the  shaft  revolves  pass 
between  the  pairs  of  springs,  o  and  o^,  separating  each  pair  succes- 
sively. The  knife,  r,  has  on  one  side  a  metal  face,  and  on  the  other 
side  a  face  of  non-conducting  material  such  as  ivory,  and  the  spring, 
r^,  has  a  like  facing  on  the  side  opposite  to  that  of  r,  so  that  while 
the  knife,  r,  is  separating  a  pair  of  the  springs,  it  makes  electrical 
contact  only  with  one  of  those  marked  o,  and  while  the  knife,  r^, 
separates  a  pair  of  n>rings  it  makes  contact  with  one  of  those  marked 
0^,  The  kxufe,  r,  is  connected  to  a  ring,  «,  fixed  insulated  on  the 
shaft,  /,  and  the  knife,  r^,  is  connected  to  a  similar  rin^,  <S  and 
against  these  rings  respectively  rub  brushes,  t  and  t^,  whidi  mako 
connection  to  the  wires,  l  l^  of  the  external  circuit.  When  the 
machine  is  employed  dynamo-electrically  by  causing  the  shaft,  /,  to 
rotate,  the  action  is  as  follows : — ^The  iron  cylinder,  a,  having  certain 
residuary  magnetism,  in  revolving  through  the  coils  induces  in  them 
electrical  currents,  and  the  currents  so  induced  react  on  the  cylinder 
increasing  its  magnetism  until  the  machine  reaches  the  limit  of  ita 
power.  The  circuit  of  the  coils  being  broken  at  successive  points  by 
the  knives,  r,  r^,  separating  the  successive  springs  through  the 
contact  of  which,  if  maintained,  that  circuit  would  be  closed,  the 
currents  induced  in  the  coils  are  directed  by  the  knives,  r,  r\  the 
rings,  «,  8^,  and  the  brushes,  t,  /^,  into  the  external  circuit,  L,  l^. 
Conversely  when  electricity  is  transmitted  to  the  machine  by  the 
line-wires,  l,  l^,  currents  are  by  the  action  of  the  knives,  r,  r^,  passed 
successively  through  the  coils  so  as  to  cause  the  cylinder,  a,  to  rotate 
and  drive  the  shaft,  /,  the  machine  then  operating  as  an  electro- 
dynamic  machine.  The  power  of  the  machine  for  either  use  may  be 
increased  by  an  external  shell,  m,  of  iron  encircling  all  the  coils,  and 
hj  an  internal  shell,  u^,  of  iron  inside  the  coils.  These  shells,  or 
either  of  them,  may  consist  of  convolutions  of  iron  wire.  It  is  some- 
times desirable  to  make  the  machine  reversible,  so  that  the  shaft  may- 
revolve  in  either  direction.  In  that  case  each  of  the  knives,  r,  r% 
instead  of  having  one  side  of  non-conducting  material  may  have 
both  sides  metal  separated  by  insulating  material  between  them,  and 
two  additional  ring^,  such  as  s,  <^,  are  provided  with  their  brushes, 
one  side  of  each  Imif  e  being  connected  to  a  ring  corresponding  with 
9  and  the  other  side  to  a  ring  corresponding  with  »^,  By  connecting 
one  pair  of  the  brushes,  ^,  ^^  to  the  external  circuit  tlie  machine  is 
set  to  revolve  in  the  one  direction;  but  by  disconnecting  these 
brushes  from  the  circuit  and  connecting  the  other  pair  to  it,  the 
machine  is  set  for  revolution  in  the  opposite  direction. 

831.  "Electric  lamps,  &c."  J%  Rapibff.  Dated  February  21. 
6d.  For  the  purpose  of  forming  the  arc  for  the  production  of  light 
in  an  electric  lamp  between  the  points  of  carbon,  and  for  feeding  the 
carbons  together  as  they  bum  away  the  inventor  connects  by  any 
suitable  means  or  appliances  one  or  both  carbon-holders  to  one 
movable  axle,  piston,  or  equivalent  mechanism,  in  such  a  way  that 
the  movement  of  this  mechanism  in  one  direction  shall  bring  the 
carbons  together  and  the  movement  in  the  other  direction  shall  sepa- 
rate them ;  this  axle  is  operated  by  means  of  one  or  more  weights  or 


springs  or  other  source  of  power,  in  connection  by  suitable  mechanical 
means  with  the  above-named  axle  or  its  equivalent,  in  such  a  way 
that  by  acting  through  the  medium  of  suitable  electrical  or  electro- 
magnetic appliances  there  can  be  effected  the  rotation  of  this  axle, 
or  the  movement  of  its  equivalent,  in  either  direction  by  opening  or 
closing  one  of  the  two  mstinct  parts  of  this  mechanical  connection. 
In  the  figure,  q  shows  the  weight  and  r  another  smaller  weight — a  bed 
are  pulleys  on  shafts  fixed  to  a  suitable  frame— n  and  m  are  also 
pulleys  attached  to  the  weight,  r,  an  endless  cord  or  chain,  ff  h, 
passes  round  these  pulleys  in  such  a  way  that  it  cannot  ship  round 
the  pulleys,  a  or  b,  without  revolving  them,  the  weight,  q,  is  attached 
to  tfiis  cord  by  means  of  a  clutch  in  such  a  way  that  it  can  be  easily 
raised  by  hand  during  the  time  of  charging  the  lamp.  For  the 
same  purpose  the  pulleys,  a  and  b,  are  provided  with  ratchet  wheelf 
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and  pawls.  The  pulleys,  a  and  6,  are  also  provided  either  directly 
or  by  means  of  a  train  of  wheels  or  other  suitable  means  with  a 
break  or  escapement  actuated  by  an  electro-magnetic  appliance 
whereby  the  rotation  is  checked  or  impeded.  So  long  as  the  pulleys, 
a  6,  are  held  stationary  both  weights  remain  suspended.  By  releasing 
the  pulley,  *,  the  weight,  r,  is  allowed  to  descend.  But  so  soon  as 
tbe  pulley,  ft,  is  checked  and  the  pulley,  a,  released  the  weight,  q, 
will  descend,  at  the  same  time  raising  the  weight,  r.  Now,  if  this 
weight,  r,  is  connected  directly  or  by  suitable  mechanical  means 
with  one  or  both  of  the  carbons  of  Uie  electric  lamp  it  is  easily 
understood  that  in  the  one  case  the  carbons  will  be  brought  together 
and  in  the  other  case  separated.  To  insure  proj^r  action  of  the 
mechanism  the  endless  chain  or  cord  should  be  tightened,  and  for 
this  purpose  the  shafts  of  one  or  more  pullers,  for  instance,  e  or  d, 
or  both  are  fixed  in  the  moyable  frame  or  fork  which  is  tightened 
by  means  of  a  spring  or  springs,  the  tension  of  which  is  regulated 
by  one  or  more  set  screws. 


Seoiia  left  mid-ocean  to  make  good  the  cable  400  miles  from  Brest,  i 
''fault"  having  been  ascertained  to  exist.  While  engaged  hi  the 
second  operation  it  was  found  that  communication  could  not  be  had 
with  America.  Tests  proved  that  the  cable  had  parted  where  it  had 
been  joined.  The  Seotia  came  into  Plymouth,  replenished  her 
bunkers,  and  again  left.  Having  repaired  the  cable  off  Brett,  the 
vessel  proceeded  to  the  position  of  tne  breakage,  whidi  wu  bat 
twenty  miles  eastward  of  the  spot  where  the  cable  had  fint  gireo 
way.  Great  difficulties  were  encountered  in  taking  up  the  wire  and 
buoying  it.  It  lay  on  a  deep  and  uneven  bottom,  and  time  after 
time,  after  it  had  been  buoyed,  the  buoys  were  carried  away.  When 
a  little  more  than  a  month  since  the  Scotia  left  the  Atlantic  for 
Plymouth  the  eastern  end  was  buoyed.  On  her  return,  howerer,  the 
buoy  had  disappeared.  No  further  mishaps  were  enoounteied.  The 
cable  was  completed,  messages  were  passed  through,  and  Uie  Sntii 
was  ordered  to  Plymouth. — The  Times. 


CITY  NOTES,  REPORTS,  MEETINGS,  &c. 


LATEST    QUOTATIONS. 
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THE  AUSTRALASIAN  ELECTRIC  LIGHT,  POWER, 
AND  STORAGE  COMPANY  (LIMITED). 

On  Thursday  an  extraordinary  general  meeting  pf  the  shareholders 
of  this  oompany  was  held  at  the  offices  of  the  company,  4,  Gopthall 
Buildings,  Mr.  B.  Want,  Chairman  of  the  company,  presiding,  to 
consider,  and  if  approved,  to  confirm  the  following  resolutions,  which 
were  passed  at  an  extraordinary  general  meeting,  held  on  the  1 1th 
instant,  that  is  to  say : — **  1.  That  the  69th  of  the  articles  of  associa- 
tion of  the  company  be  amended  by  striking  out  the  following  words 
at  the  commencement  thereof — namely,  'notwithstanding  any  rule 
of  law  or  equity  to  the  contrary.'  2.  That  the  71st  of  the  articles 
of  association  of  the  company  be  amended  by  altering  the  figures 
•  1886  '  occuring  therein  to  '  1884,*  and  altering  the  figures  *  1886  ' 
occuring  therein  to  *  1 886.  * ' ' 

The  notice  convening  the  meeting  having  been  read  by  the  secretary, 
Mr.  J.  H.  Duncan, 

The  Chairman  said :  Gentlemen,  you  have  heard  the  notice  read 
for  which  this  meeting  is  called.  I  need  only  repeat  that  the  object 
of  it  is  to  consider,  and  if  approved,  to  confirm  the  resolutions  passed 
at  a  recent  extraordinary  general  meeting  on  the  1 1th  instant.  These 
having  been  read,  I  do  not  think  I  need  refer  to  them  ag^in,  which 
were  simply  revisions  made  by  the  Stock  Exchange  Committee  to 
meet  their  requirements. 

Mr.  Jackman  remarked  that  he  thought  no  reason  was  assigned  by 
the  secretary  on  the  previous  occasion  for  the  alterations.  He  did 
not  know  it  was  so. 

The  Chairman  said  it  was  mentioned  in  the  notice  of  the  11th 
August  that  they  were  in  order  to  get  a  quotation  and  a  settlement. 
The  chairman  then  put  the  proposition,  which  was  carried  unani- 
mously, and  the  business  of  the  meeting  ended. 

Mr.  Jackman  inquired  who  Mr.  '*  W.  W.  Duncan'*  was.  That 
gentleman  had  taken  upon  himself  to  write  upon  the  company. 

The  Chairman :  I  think  he  favours  our  company. 

Mr.  Jackman  thought  that  g^i)tleman  should  remember  the  terse 
proverb  about  proffered  service.  He  need  not  say  the  rest.  He  was 
very  sorry  to  receive  it  himself. 

The  Chairman  remarked  that  the  board  had  not  the  elightest 
knowledge  of  the  writer. 

Mr.  Jackman  asked  if  the  board  had  received  any  satisfactory 
news  from  their  agents. 

The  Chairman  said  the  board  had  received  nothing  particularly 
new  since  the  previous  meeting.  They  had  a  number  of  letters, 
received  last  night,  which  they  were  about  to  examine  that  day. 

The  Anglo-Amebican   Tblbgraph  Company. — At  a 

meeting  of  the  Board  of  Directors  it  was  resolved,  after  placing 
£37,500  to  the  renewal  fund,  to  declare  an  interim  dividend  for  the 
quarter  ending  September  30th  of  16s.  per  cent,  on  the  ordinary  stock 
and  30s.  per  cent,  on  the  preferred  stock,  both  free  of  income-tax, 
payable  on  November  1st  to  the  stockholders  registered  on  the  books 
of  the  oompany  on  October  7th. 

The  Eastern  Telegraph  Company  (Limited)  announce 

the  payment  on  the  13th  of  October  next  of  a  dividend  of  3s.  per 
share  on  the  6  per  cent,  preference  shares  of  the  company,  less 
income-tax,  for  the  quarter  ended  September  30th,  1882  ;  and  that  an 
interim  dividend  of  2s.  6d.  per  share  on  the  ordinary  shares  of  the 
•cox^Mmy,  free  of  income-tax,  will  be  paid  on  Uie  same  date. 

Telegrams  for  the  West  Indies. — The  cable  between 

St.  Vincent  and  Grenada  is  interrupted ;  and  as  the  cable  between 
St.  Thomas  and  St.  Kitts  is  not  vet  repaired,  there  is  at  present  no 
telegraphic  communication  with  the  islands  of  St.  Kitts,  Antigua, 
Guadaloupe,  Dominica,  Martinique,  St.  Lucia,  St.  Vincent,  and 
Barbadoes.  The  Post-office  gives  notice  that  telegrams  addressed  to 
the  above  places  wiU  be  subject  to  delay. 

The   Western    Union    Telegraph    Company. — ^The 

directors  of  the  Western  Union  Telegraph  Company  have  declared  a 
•quarterly  dividend  of  IJ  per  cent.  The  report  submitted  was  favour- 
able and  showed  a  surplus,  after  allowing  for  the  payment  of  the  divi- 
dend declared,  of  2,687,620  dols.,  against  1,666,240  dols.  on  July  Ist. 

The  Cable-laying  Steamer  J^cotia. — After  an  absence 

of  three  weeks,  the  cable-laying  steamer  Scotia^  Captain  Cato,  has 
returned  to  Plymouth,  having  successfully  completed  the  repair  of 
the  cable  of  the  Anglo-American  Company  from  Brest  to  New  York. 
It  will  be  recoUected  that  this  vessel  entered  upon  her  task  in  May  last. 
"The  break  in  the  cable  having  been  discovered,  the  position  being  1 ,000 
miles  from  the  Channel,  the  cable  was  taken  up  and  joined,  and  the 
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ELECTRIO  UOHT. 


Anglo-American  BroBh  Co 

Do.  Do 

AoatralMiaD  Electric  light.  Power  ft  Storage  Co. 

BriUeh  Ineolite  Co..  Limited.  "  A  "  Shares , 

Brush  Electric  Light  ft  Power  Co.  (Scotland)    . . . . 
Great  Western  Electric  Light  ft  Power  Co 

Hammond  Electric  Light  ft  Power  Supply  Co 

Indian  ft  Oriental  Electrical  Storage  Works  Oa   ., 
Xazim-Weston  Electric  Light  and  Power  Co.  . . . . 

PUsen.  Joel  ft  General  Electric  Light  Co 

South  African  Brush  Electric  Light  ft  Power  Co. 
Swan  United  Electric  Light  Ca/Limlted   
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Anglo-American.  Limited 
Do.    Preferred)  Defd.  recelring  no  dlT.  until  f 

Do.    Deferred  I  6  p.  c  has  been  paid  to  Pref .  I 

Brazilian  Submarine,  Limited 

Cuba.  Limited 

Do.         10  per  cent.  Preference   .... 

Direct  Spanish,  Limited 

Do.  10  per  cent.  Preference .... 

Direct  United  States  Cable.  Limited.  1877 

Do.        6  per  cent.  Debenture,  repayable  1881 

Eastern.  Limited 

Do.    6  per  cent.  Preference 
Do.    6     do.      Debentures,  repayable  Oct.  1883 
Do.    5     do.  do.  Aug.  1887 

Do.    5     do.  do.  Aug.  1899 

Eastern  Extension.  Australasia  ft  China.  Limited 

Do.    6  p.  a  Debentures,  repayable  Feb.  1891 

Do.    5  p.  c.  (Australian  Got.  Subsidy)  Deb.  1900 
Do.  do.  registered,  repayable  1900 

Do.    5  per  cent.  Debenture,  1890 


{Eastern  and  South  African  Limited  5  per  cent ) 
Mort.  Deb.  RegUtered  redeemable  1  Jan.  1900/ 
Doi  do.  do.  To  Bearer  . . 

German  Union  Telegraph  and  Trust.  Limited .... 

Qlob«  Telegraph  and  Trust,  Limited 

Do.  6  per  cent.  Pref  erence 

Great  Northern    

Do.  5  per  cent.  Debentures 

Indla-Rubber.  Gutta-Percha  and  Telegraph  Works 
Do.  6  per  cent.  Debentures,  1886 

Indo-European,  Limited 

London  Platino- Brazilian.  Limited  

BAediterranean  Extendoo,  Limited   

Do.  8  per  cent.  Pref  erence 

Renter's.  Limited   

Submarine 

Do.       Scrip 

Submarine  Cables  Trust 

Telegraph  Construction  and  Maintenance  .... 

Do.  6  per  cent.  Bonds.  1884  . . 

Do.  8nd  Bontis  Trust  Cert. 

West  Coast  of  America^  Limited 

Do.  8  per  cent.  Debentures 

Western  and  Brazilian.  Umited  

Do.        6_percent.  Debentures  "A"    1910 

Do.  6  p.a  Mart.  Deb.  series  B  of  '80.  red.  Feb..  1910 

Western  Union  of  U.  S.  7  p.cl  Mort.(Building)Bds. 

Do.  6  per  cent.  Sterling  Bonds 

West  India  and  Panama.  Limited 

Do.  6  per  cent.  Ist  Preference  .. 

Do.  6      do.     3nd      do. 


TELEPHONES. 

iephone 

Oriental  Telephone  Co..  Nos.  100.000  to  300,000 
United  Telephone  Co. 


UJ-121 
84    38^ 
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iOj.J^llJ^ 


100  100 -106  I 

10  ni-ui 

103  105-110 

100  102-105 


lOi-ioi 


*  Exceptional  amount  at  speoia]  price. 


TRAFFIC  RECEIPTS. 

The  West  Coast  of  America  Telegraph  Company  (Limited).  9«>»  «»{iShf  SSS 
and  Steamer,  month  ending  July  31st.  1883.  £3.475.  •^^•\^^^  Si^iJi 
responding  period  of  last  year.  Month  ending  August  31st.  18tf .  «w.  "t*^ 
£3486  in  Uie  corresponding  period  of  last  year. 

West  India  and  Panama  Telegraph  Company  (Limited).      The  u 
receipts  for  the  half-month  ended  the  15th  September  are  *IW7^ 
with  £1.693  in  the  corresponding  period  of  1881.    The  Jane  r-^^ 
at  £5.089,  realised  £5,131. 

The  Western  and  Brazilian  Telegraph  Company  (Limited).    Tba  ti 

the  week  ending  8th  September.  1883,  were  £2,175;  and  fc-       wt^:L^w. 
September  16th.  1883.  were  £3.161 ;  and  for  the  week  endlD"  »<»  ^t^S 
were  £3^.  after  deducting  the  "fifth"  of  the  gr-on  fihng«.^ytf** 
London  Flattno-Brazilian  Telegraph  Oompany  (I^l°^^^i^iuj«d! 
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ELECTRICAL    NAVIGATION. 


We  have  recently  had  sent  to  us  a  small  illnstroted  pam- 
phlet of  an  interesting  character,  written  by  M.  Georges 
Dary,  who  is  evidently  a  great  admirer  of  the  eminent 
French  electrician,  M.  Tronv^.  The  little  work  has  its 
pages  devoted  to  the  electrical  inventions  and  idea^  of 
Tronv6,  but  it  deals  more  particularly  with  the  matter  of 
electric  navigation,  for  which  purpose  the  well-known 
Trouv6  electro-motor  was  more  especially  designed.  The 
idea  of  propelling  vessels  by  means  of  electricity  has  been  a 
subject  to  whioh  many  electricians  of  the  past  and  present 
have  turned  their  serious  attention,  and  it  has  just  received 
an  addition  to  its  history  which  will  probably  form  a  start- 
ing point  for  an  immediate  development  of  this  method  of 
propulsion.  In  the  Times  of  the  29th  ult.,  there  appeared 
a  letter  bearing  the  signature  of  Professor  Silvauus  Thomp- 
son, describing  the  trial  trip  of  an  electric  launch  very 
appropriately  named  Etectricitt/,  and  which  he  states  to  be 
the  first  ever  propelled  upon  the  waters  of  the  Thames  by 
the  motive-power  of  electricity.  The  little  craft,  on  board 
of  which  Prof.  Thompson  formed  one  of  a  party  of  four,  is 
25  ft.  in  length,  about  five  ft.  in  the  beam^  draws  about 
two  ft.  of  water,  and  is  fitted  with  a  22-in.  propelling 
screw. 

Two  dynamo-electric  machines,  known  as  the  D*  Siemens', 
were  furnished  with  proper  reversing  gear  and  regulators 
to  serve  as  engines  to  drive  the  screw  propeller,  and  either 
or  Iwth  of  these  could  be  switched  into  circuit  at  will.  The 
current  for  actuating  these  machines  was  supplied  by  45 
secondary  cdls  of  the  Sellon-Yolckmar  type,  and  when  fully 
charged  they  were  calculated  to  supply  force  for  six  hours 
at  the  rate  of  four  horse-power.  The  little  vessd  started 
from  the  wharf  of  the  Electrical  Power  Storage  Company  at 
Hillwall,  and  was  propelled  citywards  at  the  rate  of  about 
eight  knots  an  hour  against  tide. 

She  reached  London  Bridge  at  4  h.  87  m.,  and  was  then 
pat  about,  returning  on  the  ebb  to  Millwf^  at  5  h.  1  m.,  the 
return  journey,  therefore,  occupying  just  24  minutes.  The 
distance  between  these  two  points  is,  roughly  speaking,  about 
3^  to  8^  miles.  Professor  Thompson  adds  for  the  benefit  of 
electricians  that  the  total  electromotive  force  of  the  45 
accumulators  was  96  volts,  and  that  during  the  whgle  run 
the  current  through  each  machine  was  steadily  maintained 
at  24  amperes.  He  calculates  that  this  corresponds  to  an 
expenditure  of  electrical  energy  at  the  rate  of  8  1-llths 
horse-power. 

M.  Georges  Dary,  in  his  pamphlet,  states  that  on  the  26th 
May,  1881,  the  passers-by  stopped  in  crowds  upon  the 
bridges  to  look  with  astonishment  at  a  light  craft,  in 
the  midst  of  the  numerous  river  steamers  which  plough  the 
Seine  in  Paris,  which  went  up  the  stream  without  any 
visible  motor.    It  was  stopped,  resumed  its  progress,  or 


slackened,  without  any  observable  movement  of  its  steers- 
man, who  appeared  motionless  at  the  stern.  It  was  not  long 
before  it  was  learnt  that  this  was  a  new  application  of 
electricity,  coupled  with  the  name  of  M.  Trouv6  and  his 
electro-motor.  This  apparatus  is  well  known  to  all  those 
who  visited  the  Paris  Electrical  Exhibition  of  1881. 

To  the  Eussian  Professor  Jacobi  belongs  the  honour  of 
attempting  to  propel  a  boat  by  means  of  electricity  for  the 
first  time.  M.  Jacobi  compiled  in  1834  a  report,  which 
he  presented  to  the  Academy  of  Sciences  of  St.  Petersburg, 
on  electro-magnetism  applied  to  machinery. 

In  1839  the  Czar  Nicholas  allowed  60,000  francs  to 
M.  Jacobi,  and  ordered  him  to  construct  a  primary  electric 
motor,  and  to  adapt  it  to  a  boat.  The  machine,  composed 
of  electro-magnets  which  communicated  motion  to  two 
wheels  with  armatures,  was  actuated  by  a  Grove  battery 
of  12Si  couples. 

The  invention  was  apparently  successful,  and  the  boat 
traversed  the  River  Neva  to  the  great  admiration  of  the 
spectators.  The  experhnent,  however,  eventually  turned  out 
to  be  a  failure,  and  Jacobi  himself  looked  upon  the  question 
as  insoluble.  Twenty  years  later  another  attempt  at  elec- 
trical navigation  took  place  on  the  lake  in  the  Bois  de 
Boulogne,  which  however  turned  out  as  unfortunate  as  its 
predecessor.  The  failure  in  both  cases  may  be  attributed 
to  two  causes  :  the  use  of  ordinary  galvanic  batteries,  and 
the  want  of  such  dynamo-electric  machines  as  we  now 
possess.  Probably,  had  it  been  in  the  power  of  Jac(^i 
or  his  successor  to  have  had  at  command  Plant^'s,  Faure^^s, 
or  the  Sellon-Volckmar  secondary  cells,  the  erode  motors 
of  those  days  might  have  been  made  to  give  better  results  ; 
and  on  the  other  hand,  had  our  present  dynamo-electric 
machines  been  in  existence,  then  ordinary  galvanic  batteries 
could  have  been  employed  to  more  advantage.  In  neither 
case,  however,  could  commercial  success  have  been  attained, 
for  the  dynamo  is  as  necessary  to  charge  the  accumulators 
cheaply  as  it  is  to  act  as  a  motor. 

We  may  therefore  agree  with  M.  Dary  that  true  electrical 
navigation  dates  firom  the  first  experiment  with  the  Tronv6 
boat.  Experience  has  always  shown  that  discoveries  of 
such  a  nature  as  that  we  are  now  dealing  with  require  years 
of  labour  before  Die  highest  d^ree  of  perfection  of  which 
they  are  susceptible  is  attained.  We  look  with  satisfaction 
on  what  has  been  already  accomplished  during  the  last  year 
or  two  in  electrical  navigation,  and  if  the  hope  existed  in 
years  gone  by  that  the  application  of  electricity  to  this 
purpose  might  be  extensively  employed,  how  much  more 
may  we  now  cherish  the  belief  in  the  face  of  the  present 
investigations  that  the  future  belongs  to  electricity ;  or, 
quoting  the  words  of  Prof.  Thompson,  "  who  shall  say  to 
what  proportions  this  latest  application  may  not  attain  in 
the?  next  decade.'^ 

Since  pentiing  the  above  lines  we  have  been  favoured 
by  Prof.  Thompson  with  further  details  concerning  the 
Electricity,  which  will  be  fbmid  in  our  "Notes  "  columns  ; 
and  on  Thursday  morning,  through  the  courtesy  of  the 
Electrical  Power  Storage  Company,  we  had  the  pleasure  of 
a  trip  from  Millwall  to  London  Bridge,  the  little  vessel  being 
in  charge  of  Mr.  Philippart,  jun.,  to  whom  we  desire  to  return 
our  best  thanks  for  the  attention  we  received  at  his  hands, 
and  also  for  information  imparted  to  us  respecting  the  various 
points  of  interest  connected  with  the  working  of  the  launch. 
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ATTRACTION  AND  REPULSION  DUE 
TO  SONOROUS  VIBRATIONS,  AND  A 
COMPARISON  OF  THE  PHENOMENA 
WITH  THOSE  OF  MAGNETISM.* 


Prof.  Guthrib's  (jaestion  as  to  whether  attraction  were 
changed  into  repulsum  by  the  removal  o{  one  of  the  vibrating 
membraneB  to  the  extent  of  half  a  wave  length,  is  one  to 
which  I  gave  some  attention  at  the  commencement  of  my 
research.  It  is  perfectly  reasonable  to  expect  such  an  effect, 
and  I  have  alluded  to  it  in  my  paper,  but  being  ab  the  time 
in  search  of  other  effects,  I  did  not  further  pursue  my  inves- 
tigation in  that  direction. 

Mr.  Preece  was  quite  right  in  suggesting  that  two  mem- 
branes standing  opposite  each  other  and  vibrating  in  opposi- 
tion to  one  another,  as  shown  in  fig.  8  of  my  paper,  might 
be  said  to  be  in  opposits  phase,  instead  of  being  in  the  same 
phase,  as  I  have  described  ;  but  I  think  we  must  in  these 
experiments  look  upon  the  effect  more  than  the  cause,  and 
when  both  membranes  produce  simultaneously  alternate 
compression  and  rare&ction  of  the  air  near  them,  whatever 
be  their  position  towards  each  other,  we  must  look  upon  the 
vibrations  as  being  in  the  same  or  like  phase,  with  regard  to 
the  medium  between  them. 

I  understand  that  Mr.  Preece's  suggestion  arose  irom  the 
desire  to  make  the  analogy  between  me  two  sets  of  experi- 
ments perfect,  but  the  last  experiment  described  in  my 
Saper  (see  figs.  86,  37,  and  88)  shows  that  this  cannot  b»e 
one. 

In  this  experiment,  which  I  consider  an  important  one, 
for  in  it  two  effects  are  combined,  a  little  disc  (fig.  86)  places 
itself  parallel  with  the  axes  of  the  drums,  whose  membranes 
are  vibrating  in  like  phase  (fig.  37a),  while  it  turns  at  right 
angles  to  the  axes  between  two  similar  poles  of  magnets.  In 
both  cases  it  is  repelled  from  the  central  or  axial  position. 

Were  we  now  to  reverse  the  order  of  things  and  call  the 
phase  of  vibration  of  two  membranes,  as  represented  in  fig. 
37^,  the  same  or  like  phase,  and  compare  it  with  two  similar 
poles  of  magnets,  then  we  should  obtain  certainly  a  position 
of  the  disc  at  right  angles  to  the  axes  of  drums  or  poles  in 
both  cases ;  but,  between  the  vibrating  membranes,  it  would 
be  attracted  towards  the  axial  position,  while,  between  mag- 
netic poles,  it  would  be  repelled  from  the  axes  of  the  poles 
towards  the  position  XX.,  fig.  88a.  Therefore,  by  setting 
one  difference  right,  another  would  appear,  and  the  change 
of  terms  would  not  help  us  in  any  way. 

Prof.  Foster  asked,  very  pertinently,  what  would  take 
place  when  the  phase  of  vibration  of  the  two  membranes 
was  neither  the  same  nor  opposite,  but  qtiarter  phase.  My 
apparatus,  as  at  present  constructed,  does  not  aiomit  of  the 
production  of  this  effect,  but  I  have  not  the  slightest  doubt 
that,  in  the  case  mentioned  by  Prof.  Foster,  there  would  be 
neither  attraction  nor  repulsion. 

All  the  experiments  described  in  my  paper,  and  which  I 
have  shown  this  evening,  are  such  as  can  be  compared  with 
corresponding  magnetic  experiments ;  but  there  are  others 
which  will  not  compare  with  magnetism,  and  which  are 
nevertheless  interestmg  in  connection  with  the  investi- 
gation. 

For  instance,  I  have  shown  by  the  two  cardboard  discs, 
represented  in  fi^.  25  of  my  paper  that  we  obtain  apparent 
attraction,  caused  probabl;^^  by  the  momentum  of  the  ex- 
pelled air  creating  a  partial  vacuum  as  described ;  but,  if 
Dv  some  means  or  other  I  prevent  this  momentum  taking 
place,  say,  by  placing  a  flange  or  rim  round  the  disc  (shown 
m  fig.  89),  the  conditions  are  entirely  altered.  If  I  move 
such  a  disc  with  a  flange  to  and  fro  in  front  of  a  suspended 
disc,  in  the  manner  described  in  the  experiment  (fig.  25),  we 
obtain  repulsion,  while  as  soon  as  I  remove  the  flange  iVom 
the  disc  we  have  attraction  again,  as  before. 

This  experiment  may  be  varied  by  taking  a  piece  of  brass 
tubing  of  about  9  centimetres  in  diameter,  and  about  7  or 
8  in  length,  into  which  fits  loosely  a  wooden  piston  with 
a  rod,  as  shown  in  fig.  40,  and  presenting  one  end  of  the 
tube  to  the  suspended  disc  (fig.  2b)  while  moving  the  piston 
within  the  tube  to  and  fro,  then  tne  tube  acts  in  a  similar 

•  Sopplement  to  Paper  read  by  A.  Stroh  before  the  Society  of  Tele- 
graph Engineers  and  of  Electricians,  April  27th,  1882. 


manner  as  the  rim  or  flange  in  the  previous  experiment,  and 
repulsion  is  the  result ;  but  by  placmg  a  flange,  or  disc  of 
about  14  centimetres  in  diameter,  as  shown  in  fig.  41,  on 
the  end  of  the  tube  which  is  presented  to  the  suspended 
disc,  attraction  is  again  obtainea.  It  is  worth  noticing  tht 
the  flange  in  this  experiment  forms  a  flat  surface  at  right 
angles  to  the  axis  of  the  tube  or  the  piston  rod,  while  in 
fig.  89,  where  the  opposite  efi'ect  is  obtained,  the  sur&ce  of 
the  flange  is  parallel  with  axis  or  rod* 

A  similar  experiment  may  be  made  with  the  drum  and 
vibrating  membrane.  We  have  seen  that  a.single  vibrating 
membrane  will  attract  a  disc,  d,  fig.  12,  but  when  a  short 
piece  of  tube  is  placed  over  the  £um,  so  that  the  end  of 
the  tube  projects  bejond  the  drum  and  membrane  to  the 
extent  of  a  few  milhmdtres,  as  shown  in  fig.  42,  r^ulsum 
of  the  disc,  d,  is  the  result,  while  a  little  flange  of  three 
millimetres  in  depth  Tshown  in  fig.  43),  when  placed  on 
the  end  of  the  tube,  will  have  the  efffect  of  converting  the 
repulsion  into  attraction  again,  as  before. 

I  may  be  excused  here  for  indulging  in  a  little  specula- 
tion, viz. :  We  are  all  aware  that  there  is  no  substance 
known  at  present  which  will  insulate  magnetism,  or,  in 
other  words,  which  the  ma^etic  lines  of  force  will  not 
completely  penetrate.  If  we  had,  however,  such  a  substance, 
and  were  able  to  make  a  tube  of  it,  and  place  it  over  the 
pole  of  a  magnet,  in  the  manner  shown  with  the  drum,  and 
thereby  cause  the  lines  of  magnetic  force  to  be  altered  or 
diverted  into  a  different  direction,  perhaps  (and  I  onlj 
venture  to  go  so  far  as  to  say  perhaps)  we  should  obtain 
similar  results  with  a  magnet  as  those  T  have  just  shown 
with  the  disc  and  the  vibrating  membrane. 

Prof.  W.  Q.  Adams,  F.E.S. :  Mr.  Stroh  has  given  beanti- 
ftil  illustrations  or  vortex  motion  in  liquids  and  in  gases. 
He  has  shown  us  the  complete  analogy  between  the  motions 
of  gases  and  the  motions  of  liquids,  as  shown  by  the  experi* 
ments  of  Prof.  Bjerknes  (which  many  of  us  had  the  pleasMe 
of  seeing  last  year  in  Paris),  when  they  are  set  in  motion  by 
vibrating  discs.  He  has  diown  us  also  the  close  analogy 
between  the  motion  of  such  vibrating  discs  in  the  presraoe^ 
of  liquids  or  eases,  and  the  motion  of  a  magnetic  needle  ia 
a  magnetic  fidd.  I  would  like  to  make  a  few  remarks  with 
reference  to  the  cause  of  these  apparent  attractions  and  re- 
prdsions  of  the  vibrating  discs  in  Mr.  Stroh's  and  Prot 
Bjerknes'  experiments,  and  to  draw  attention  to  the  relation 
wMch  these  experiments  have  to  the  beautiftd  experiment 
of  Mr.  Fronde,  whereby  he  proved  some  years  a^o  that 
when  a  fluid  is  in  motion,  but  with  different  velocities  in 
different  parts,  ti^e  whole  amount  of  energy  of  motion  of 
the  fluid  being  a  constant  quantity,  where  the  velocitj  ia 
greatest  the  pressure  of  the  fluid  is  least. 

From  the  principles  of  conservation  of  energy,  we  shonHP 
expect  that,  m  a  fluid  in  motion,  if  part  of  the  energy  is 
spent  in  increasing  the  velocity  of  the  moving  particles, 
there  must  be  less  potential  energy  or  diminished  pressnre. 

Mr.  Froude  showed  this  experimentally,  by  allowing  a 
stream  of  water  to  flow  through  a  pipe  of  varying  diameto- 
in  diffierent  parts.  Where  the  pipe  was  contracted,  and 
therefore  the  velocity  of  flow  increased,  the  pressure  waa 
diminished,  and,  where  the  pipe  was  largest,  there  lie  velo- 
city of  flow  was  least  and  the  pressure  was  greatest. 

Thus,  if  B  F  (fig.  A)beapipe  through  which  a  liquid  is  kept 
continually  flowing,  and  if  tubes,  a,  b,  o,  d,  be  inserted  at 
various  points,  the  height  of  the  liquid  in  these  tubes  wilf 
indicate  the  pressures  at  the  several  points,  and  these  heighte 
will  be  found  to  be  least  where  the  pipe  is  smallest-iA 
where  the  velocity  is  greatest. 

Now  let  us  see  what  bearing  this  principle  has  on 
Mr.  Sta-oh's  experiments.  If  we  take  the  case  of  the  vibra- 
ting disc,  which  is  attracted  when  the  back  of  the  hand  or  » 
disc  not  in  vibration  is  presented  to  it,  immediately  in  frpot 
of  the  centre  of  the  disc,  the  changes  of  velocity  of  motion 
of  the  fluid  are  the  greatest,  and  the  mean  square  of  tiie 
velodties  has  its  greatest  value,  and  hence  the  average  pres- 
sure in  this  position  is  less  than  m  other  parts  of  the  flaid. 

In  going  out  from  the  centre  of  the  disc  in  any  direction, 
the  average  velocity  diminishes,  and,  as  the  energy  of  moUon 
depends  upon  the  square  of  the  velocity,  and  will  therej^ 
be  the  same  whether  the  motion  be  backwards  or  forwanLs 
the  average  pressure  will  gradually  increase  untiV  we  rwcn 
that  portion  of  the  fluid  which  is  not  in  y'lhtsfm'  ^ 
external  pressure  on  the  tube  and  support  of  tlfediflc  Deing 
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greater  than  the  pressure  immediately  in  front  of  the  disc, 
the  disc  will  move  forward. 

Take,  again,  the  case  of  att];^tion  of  discs  at  the  ends  of 
two  tubes  placed  opposite  to  one  another,  and  both  vibrating 
inwards  or  both  outwards  at  the  same  instant  (discs  which 
Mr.  Stroh  describes  as  being  in  the  same  phase).  In  this 
case,  in  the  experiment  with  glycerine  and  a  coloured  liquid, 
we  saw  (and  I  hope  meml^rs  noticed  this  point  in  the 
expenment)  that  the  vortices  were  moving  with  different 
velocities  in  different  parts  of  the  four  quadrants  in  which 
the  symmetrical  states  of  motion  were  set  up.  The  velocities 
were  greatest  immediately  in  front  of  the  discs  where  the 
threads  of  coloured  liquid  became  suddenly  drawn  out,  ^nd 
hence  we  should  expect  that  these  were  positions  of  least 
pressure,  and  that  the  resultant  pressure  in  front  of  the  discs 
IS  less  than  behind  them,  and  consequently  the  discs  will 
move  towards  one  another.  The  thread  of  coloured  liquid 
came  slowly  up  along  the  face  of  the  disc  towards  the  centre, 
and  the  velocity  gradually  increased  to  its  greatest  value  as 
the  thread  bent  round  to  move  in  a  direction  perpendicular 
to  the  faces  of  the  discs — outwards.  In  this  central  position, 
then,  the  pressure  reached  its  least  value,  and  the  resultant 
pressure  of  the  surrounding  liquid  caused  the  discs  to  move 
towards  one  another. 

If  there  were  any  liquid  or  any  substance  ]^  the  vortex 
motions  in  which  we  could  suppose  magnetic  eflrects  to  take 
place,  then  we  should  have  a  most  complete  analogy  between 
these  motions  and  the  action  of  magnetic  poles  on  one 
another. 

In  the  case  of  gases,  I  apprehend  that  the  cause  is  the 
same  as  in  the  case  of  liquids,  that  in  fact  the  result  has 
more  to  do  with  the  actual  motion  of  the  gas  than  the 
diange  of  density  taking  place  in  the  gas  it^lf,  although 
both  conditions  of  course  are  present. 


MEASUREMENT  OF  BATTERY  RESIST- 
ANCE BY  MANCE'S  METHOD.* 


By  H.  R.  KEMPE. 


Thb  resistance  of  a  battery  cell  can  be  measured  with  a 
considerable  degree  of  accuracv  by  means  of  the  slide  wire 
bridge,  employing  Mance's  method.  The  figure  shows  the 
arrangement. 


The  general  method  of  procedure  is  as  follows  :  Having 
made  the  connections  as  shown  (the  gaps,  m^,  m^  being  closed 
with  the  thick  copper  latches),  the  slide,  s,  is  moved  along 
the  scale,  the  key  being  depressed  at  intervals,  until  the 
point  is  reached  at  which  the  depression  of  the  key  makes 
no  change  in  the  permanent  deflection  of  the  needle.  When 
this  is  the  case  then 

Vl,000  —  a/ 

Thus,  for  example,  suppose  ^  =  1   ohm  and  a  =  450 
divisions,  then 


82  ohms. 


V  1,000  —  450/         550 

Generally  speaking  the  test  is  simple  enough,  but  there  are 
fteveral  points  which  must  be  attended  to  in  order  that  a 
result  may  be  obtained.    In  the  fii-st  place  it  is 
that  the  resistance,  d,  be  greater  than  the  resist- 


ance of  the  battery,  though  it  should  not  be  j^reater  than 
about  ten  times  the  value  of  the  latter.  As  a  role  the 
complete  slide  wire  bridge  is  furnished  with  four  resistance 
coils  of  one  ohm  each,  so  that  the  choice  of  a  resistance  to 
insert  in  d  is  limited,  and  it  may  not  be  possible  to  foHow 
out  the  rule  of  "making  d  larger  than  r,  but  not  greater 
than  about  10  times  r."  In  this  case  the  possibility  of  an 
accurate  measurement  becomes  proportional^  r^uced  bdow 
the  highest  possible  standard,  so  that  on  the  one  hand  a 
cell  whose  resistance  is  much  less  than  one-tenth  of  an  ohm 
or,  on  the  other  hand,  a  Cell  whose  resistance  exceeds  foor 
ohms,  cannot  be  measured  with  the  highest  possible  accuracy. 

Strictly  speaking,  in  order  to  insure  accuracy  it  is  necessary 
that  the  resistance  of  the  portion  of  the  slide  wire,  a,  be  leas 
than  the  resistance  of  the  battery  to  be  measured;  bat  as  the 
resistance  of  the  whole  length  of  the  wire  will  not  exceed 
one-tenth  of  an  ohm,  the  resistance  of  the  length,  a,  will 
practically  be  less  than  the  resistance  of  the  battery,  nnkas, 
of  course,  this  resistance  is  extremely  low.  Assuming,  how- 
ever, that  it  is,  say,  five  or  six  times  greater  than  the  resistance 
of  the  battery;  then  the  next  point  to  be  seen  to  is  that  the 
deflection  of  the  galvanometer  needle  does  not  exceed  about 
60°,  nor  is  less  than  about  40^,  for  the  success  of  the  test 
depends  upon  a  change  in  the  current  through  the  galvano- 
meter being  as  perceptible  as  possible,  and  tms  would  not  be 
the  case  if  the  deflection  was  outside  the  limits  laid  down.  If 
the  deflection  is  too  low  then  the  only  thing  to  be  done  is  to 
employ  a  more  sensitive  galvanometer ;  but  if  the  deflection  i» 
too  high  the  galvanometer  may  be  shunted  until  the  deviation 
is  brought  within  the  limits  mentioned.  In  any  case  it  if 
very  necessary  lo  employ  a  galvanometer  whose  needle  is  ven^ 
freely  suspended^  that  is  to  say,  a  galvanometer  whose  needk 
when  deflected  will  change  with  a  very  slight  change  in  th» 
current  strength.  It  must  not  be  supposed  that  by  this  we 
mean  a  very  sensitive  galvanometer  in  the  ordinary  under- 
stood sense  of  the  term,  that  is  to  say,  a  galvanometer  whose 
needle  will  deflect  several  degrees  fix)m  zero  with  a  very  weak 
current ;  such  a  galvanometer  may  be  perfectly  useless  for  a 
test  like  Mance's.  Practically,  it  may  be  taken  that  the  only 
galvanometer  of  use  for  such'^a  test  is  one  with  a  needle  sus- 
pended from  a  fibre  ;  but  there  is  not  the  slightest  necessity 
for  the  instrument  being  a  sensitive  one  as  long  as  we  can 
get  a  deflection  of  between  40^  and  60°,  when  the  apparatu* 
is  joined  up  to  the  bridge.  A  compass  Buspended  needle, 
unless  the  pivoting  is  extremely  good,  is  almost  useless,  no 
matter  how  sensitive  it  is  to  a  weak  current. 

Provided  the  conditions  laid  down  be  perfectly  foUoi^^d 
out,  and  provided  the  slider  is  set  so  that  on  its  depression 
the  galvanometer  needle  does  not  change  its  deflection  more 
than  one  quarter  of  a  degree,  then  we  can  practically  be  certain 
of  the  accuracv  of  the  result  within  one  per  cent. ;  that  is  to 
say,  if  the  slider  ought  to  theoretically  stand  at  100  on  the 
scale  when  the  required  balance  is  obtained,  then  if  it  were 
one  division  out,  the  depression  of  the  key  should  produce  a 
sh'gbt  but  perceptible  movement  of  the  galvanometer  needle. 

The  facility  of  making  the  test  may  be  considerably 
increased  by  the  following  arrangement :  Use  a  sensiim 
galvanometer  of  a  resistance  not  exceeding  about  10  ohms ; 
then  when  all  the  connections  are  made,  and  the  battery 
joined  on,  a  strong  deflection  will  be  obtained.  Now  bring 
the  needle  as  neai*  back  to  zero  as  possible  by  bringing  in 
its  proximity  a  strong  permanent  magnet ;  this  done,  adjust 
the  slider,  s,  till  on  depressing  it  no  movement  in  the  needle 
is  observed.  It  will  be  found  that  with  this  arrangement 
a  considerable  movement  of  the  needle  will  be  produced  on 
depressing  the  slider,  s,  when  the  exact  adjustment  of 
the  latter  is  but  very  little  out. 

Another  arrangement  which  may  be  very  conveniently 
adopted  is  to  employ  a  sensitive  galvanometer  of  low  resBt- 
ance,  wound  with  two  wires.    One  of  these  wires  would  be 
joined  in  circuit  with  the  bridge,  the  other  would  be  con- 
nected in  circuit  with  a  small  battery  and  a  set  of  resistance 
coils,   the  connections  being  so  made  that  the  cuire^®^* 
through  the  two  coils  oppose  one  another.     Wb^  A^!^- 
deflection  due  to  the  battery  under  test  is  o^l^f^^ 
second  battery  and  resistance  coils  are  conncrgf  of  mouo 
then  this  batteiy  is  adjusted  until  the  need^  wiUthere»^ 
to  zero  as  nearly  as  possible.    The  test  is  thtds  or  ^^^^^ 
the  case  where  a  permanent  magnet  is  used.  ^  until  we  rw 
"         '       ith  a  very  sensitivevibration.  ^^^ 

of  low  resistance,  either  with  a  permanent  ] 


^gire  this  article  in  reply  to  one  of  our  correspondents  (Bee  If  ^^^  ^^St  is  made  with  a  very  seusitive'vibration. 

HH^  of  low  resistance,  either  with  a  permanent  itf  the  owe  *^  o 
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a  doable  wire  and  an  extra  battery^  it  is  best  to  make  d  as 
nearly  equal  to  the  resistance  of  the  battery  as  possible 
(it  sKonld  not  be  made  less)^  as  in  this  case,  sinee  the 
slider,  8,  will  have  to  be  set  near  the  centre  of  the  scale,  a 
greater  range  of  adjustment  is  given  to  it,  for  five  divisions 
near  the  centre  portion  of  the  scale  (500  division  mark)  is 
equivalent  to  only  one  division  near  the  100  division  mark. 
It  ia  trae  the  arrangement  is  not  quite  so  sensitive  as  when  the 
slider  has  to  be  set  towards  the  end  of  the  scale  ;  but  still,  if 
we  can  employ  a  very  sensitive  galvanometer,  this  small  loss 
of  sensitiveness  is  more  than  compensated  for  by  the 
increased  range  which  can  be  obtained  on  the  scale. 


C.  VERNON  BOYS'  METERS. 


At  the  meeting  of  the  British  Association  at  Southampton, 
Mr.  Boys  showed  and  described  a  series  of  models  and 
instrnments  of  his  invention  for  the  integration  of  curves 
and  electrical  and  mechanical  forces.  The  first  instrument 
described  was  a  curve  integrator,  which  is  an  exact  mecha- 
nical equivalent  of  the  formula  of  integration.  It  is  chiefly 
of  theoretical  interest,  since  it  clearly  illustrates  several 
of  the  well-known  mathematical  rules,  and  sinee  it 
originates  the  logarithmic  curve.  The  development  of 
this  instrument  ^ves  the  disc  cylinder  integrator  (fig.  1). 
A  disc,  mounted  in  a  swivel  frame,  rests  against  a  cylmder. 


Pig.  1. 

If  the  plane  of  the  disc  is  parallel  to  the  axis  of  the 
cylinder,  longitudinal  motion  of  the  latter  is  unaccom- 
rihied^  by  rotation,  but  if  the  swivel  frame  is  turned,  the 
disc  will  describe  a  screw  line  on  the  cylinder,  which  there: 
fore  must  turn.  The  rate  of  turning  is  equal  to  the  rate  of 
longitudinal  motion  multiplied  by  the  tangent  of  the  incli- 
nation of  the  disc.  This  process  of  mechanical  integration 
is  the  most  perfect  in  existence,  for  it  depends  upon  pure 


FiQ.  2. 

^ling  only,  and  the  force  necessary  to  incline  the  disc,  and 

moment  of  inertia  of  the  disc  and  swivel  frame,  are 

infinitesimal ;  thus  it  is  specially  and  indeed  the  only 

{feiicable  to  the  case  of  delicate  or  rapidly  varying 

most  important  application  of  this  integrator  is  the 
•power  meter,  a3a  instrument  which  will  find  and 


record  on  a  dial  the  amount  of  work  done  by  steam  or  other 
fluid  under  pressure  at  either  or  both  ends  of  the  cylinder 
of  an  engine  {^g.  2).  The  pressure  or  the  difference  of 
pressure  determines  the  displacement  of  a  piston-rod  con- 
trolled by  a  spring,  as  in  a  JELichard's  indicator.  A  pin  on 
the  piston-rod  entering  a  radial  slot  on  a  swivel  frame 
inclines  the  latter,  so  that  the  tangent  of  the  inclination  is 
proportional  to  the  steam-pressure  or  diflTerence  of  pressure. 
A  disc  carried  by  the  swivel  frame  rests  against  a  cylinder 
which  is  moved  longitudinally  by  a  reducing  lever  or  by  pinion 
gearing  connected  with  the  piston-rod  of  the  engine.  The 
pressure  multiplied  by  the  rate  of  motion  is  the  rate  of  doing 
work.  These  are  represented  by  the  inclination  of  the  disc 
and  the  longitudinal  movement  of  the  integrating  cylinder. 
The  rate  of  rotation  of  the  cylinder  is,  therefore,  proportional 
to  the  rate  of  doing  work,  and  the  number  of  revolutions  in 
any  time  gives  the  work  done  in  that  time. 

The  electric-energy  meter  is  another  application  of  the 
disc  cylinder  integrator.  A  cylinder  is  caused  to  reciprocate 
longitudinally  by  a  mangle  motion,  driven  by  cloclcwork. 
Mounted  in  a  common  swivel  frame  on  either  side  of  it  is  a  disc, 
against  each  of  which  the  cylinder  bears  alternately.  So  long 
as  the  discs  are  horizontal  the  cylinder  does  not  rotate,  but  if 
they  are  inclined  it  rotates  always  in  one  direction,  for  the 
cylinder  bears  against  one  in  its  forward  and  against  the  other 
in  its  return  journey.  The  rate  of  revolution  is  proportional 
to  the  tangent  of  the  inclination.  The  swivel  axis  carries  a 
transverse  beam,  from  one  end  of  which  hangs  a  weight,  and 
from  the  other  a  solenoid  made  of  a  great  length  of  fine  wire, 
which  is  wound  in  opposite  directions  at  the  two  ends.  This 
solenoid  hangs  in  the  annular  space  between  two  solenoids  of 
thick  wire.  The  swivel  axis  abo  carries  a  pendulum  weight 
to  resist  deflecting-  forces.  The  main  current  is  made  to  pass 
in  the  same  direction  through  the  fixed  solenoids,  and  a 
diunt  current  through  the  moveable  solenoid  which  then  is 
dragged  down  with  a  force  proportional  to  the  product  of  the 
currents,  and  therefore  to  the  energy  of  the  current.  This 
causes  the  beam  to  be  inclined,  so  that  the  tangent  of  the 
inclination,  and  therefore  the  rate  at  which  the  cvlinder  turns, 
is  proportional  to  the  energy  of  the  current ;  the  number  of 
turns  therefore  is  a  measure  of  the  total  work  done. 

At  one  time  Mr.  Boys  thought  of  applying  the  disc  cylinder 
integrator  to  find  the  total  quantity  of  electricity  that  has 
passed  in  a  conductor ;  but  various  difficulties  and  the  expense 
of  such  an  instrument  made  it  unsuitable  for  an  electric 
meter  such  as  would  be  fit  to  take  the  place  of  the  gas  meter. 
He  therefore  invented  what  he  has  called  the  "  vibrating 
electric  meter,"  which  depends  on  a  totally  distinct  but 
vduable  principle.  The  rate  of  a  clock  or  a  watch  is  propor- 
tional to  the  square  root  of  ihe  strength  of  gravity  or  of  the 
hair  spring  ;  the  force  of  an  electro-magnet  on  an  armature 
is  proportional  to  the  square  of  the  circulating  current ;  if, 
therefore,  gravitv  or  the  hair  spring  is  replaced  by  electro- 
magnetic force,  tne  clock  or  watch  will  cease  to  measure  time, 
but  will  go  with  a  rate  directlv  proportional  to  the  current 
strength,  the  **  time"  measured  is,  therefore,  the  integral  of 
the  current  or  the  quantity  of  electricity  passed. 

This  principle  has  been  applied  in  a  great  variety  of  ways, 
a  descnption  of  which  would  occupy  too  much  space ; 
suffice  it  to  say  that  t^e  instrument  has  become  more  simple 
as  it  has  become  more  perfect,  so  that  at  the  present  time 
the  inventor  thinks  he  cannot  be  far  from  the  ultimate  form. 
In  one  of  the  late  instruments,  there  is  a  vertical  vibrating 
axisy  cairying  an  armature  which  oscillates  between  the 
poles  of  a  horizontal  electro-magnet  excited  by  the  cunrent. 
The  moment  of  inertia  is  increased  by  weights.  As  in  a 
clock,  an  escapement  of  some  kind  is  necessary  to  maintain 
the  oscillations,  so  here,  either  a  mechanical  or  electrical 
impulse  must  be  given  to  the  balance  when  necessary.  With 
this  object,  a  second  electro-ma^et  is  fixed  and  connected,  so 
that  wnen  the  amplitude  has  died  down  to  a  particular  limit, 
a  portion  of  the  current  in  the  first  is  for  a  moment  shunted 
through  it,  and  so  gives  an  impulse  which  restores  the 
amplitude  to  its  former  amount.  There  is  an  arrangement 
which,  as  soon  as  the  current  ceases,  causes  the  vibrating 
axis  to  turn  to  one  side,  so  as  to  be  ready  to  start  again. 
The  meter  may  be  used  either  to  take  the  whole  current  or 
as  a  shunt.  The  main  current  that  passes  through  it  is 
never  broken,  so  that  the  meter  itself  can  in  no  way  be  a 
source  of  danger.  The  contact  on  which  the  meter  depends 
is  oolv  occasionally  made,  and  then  in  a  decided  manner  and 
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with  force,  bo  that  it  is  less  likely  to  give  trouble  than  one 
which  is  continuously  on  the  point  of  being  made.  The 
quantity  of  electricity  can  be  read  from  a  dial  without 
trouble. 

All  the  instruments  described  so  far  have  been  integrators, 
that  iSy  instruments  to  determine  an  amount  during  a  time. 
There  is  another  class  of  instruments  devised  by  Mr.  Boys, 
of  which  he  showed  one  only.  Its  object  is  to  divide  we 
speed  of  one  motion  by  the  speed  of  another,  and  con- 
tmuously  record  the  quotient.  ]f  these  speeds  are  the 
speeds  of  record  of  two  integrators  which  are  finding  the 
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work  put  in  and  the  work  sent  out  of  any  combination  of 
mechanism,  such  (quotient  measures  continuously  the  eflS- 
ciency  of  the  combmation,  or  generally,  if  the  speds  repre- 
sent any  two  things  the  divider  will  show  contmuously  the 
value  of  one  in  terms  of  the  other.  Two  soft  iron  cones 
are  mounted  base  to  base,  so  that  the  lowest  line  in  each 
is  horizontal  and  continuous  (fig.  3).  These  are  made  to 
revolve,  and  a  magnetised  steel  reel*  hangs  on  below 
and  travels  about,  always  rfiowing  by  its  position  the  ratio 
of  the  speeds  of  the  cones.  It  may  carry  a  recording  pencil, 
if  desired. 


ELECTRIC  LIGHTING   AT   HULL. 


On  Thursday,  September  28th,  the  electric  lighting  of  some 
of  the  streets  of  tne  old  town  of  Hull  was  officially  inspected 
by  the  Mayor  of  Hull  and  the  Lighting  Committee. 

The  partv  assembled  in  the  Town  Hall  at  7  p.m.,  and 
witnessed  the  starting  of  the  lights  in  the  various  rooms 
and  passages.  Six  arc  lights  of  about  1,000  candle-power 
each,  supplied  from  an  S  U,,  machine,  and  about  a  hundred 
Swan  incandescence  lights  of  16  candle-power  each,  worked 
by  two  S  D2  machines,  are  employed  for  lighting  up  the 
building. 

Later  on  the  lights  in  the  streets  were  started,  comprising 
four  3,000-candle-power  lights,  each  worked  by  a  Dy  machine, 
and  twenty-two  800-candle-power  lights,  worked  by  a  Wi  D7 
machine  in  two  circuits.  The  four  strong  lights  are  sus- 
pended from  Williams*  tubular  poles,  about  50  ft.  above  the 
roadway,  and  are  enclosed  in  lanterns  similar  to  those  in  use 
at  the  Royal  Albert  Dock.  ^  They  are  placed  one  on  the 

?ier,  the  second  on  the  Market  Place,  the  third  behind 
Vinity  Church,  and  the  fourth  in  Whitefriars  Gate,  near 
the  bridge  over  the  docks. 

The  smaller  lights  are  on  lamp-posts,  exactly  similar 
to  those  used  last  year  in  the  City  of  London,  and  are  dis- 
tributed over  the  principal  thoroughfares  at  about  100  yards 
distance  from  each  other. 

The  station  is  situated  in  the  yard  of  Messrs.  King  &  Co., 
South  Church  Side,  and  contains  two  12-horse-power  com- 
pound semi-portable  engines  supplied  by  Messrs.  Wallis  and 
Stevens,  of  Basingstoke,  each  of  which  is  capable  of  working 
the  street  light  alone.  Suitable  arrangements  are  also  pro- 
vided for  measuring  the  currents,  and  for  interchanging  the 
machines. 

The  Town  Hall  is  about  1,000  yards  distant  from  the 
station,  and  the  two  circuits  of  the  smaller  lights  measure 
1,930  and  1,700  yards  respectively. 

The  b'ghting  was  witnessed  by  a  large  crowd  of  people, 
who  expressed  themselves  as  very  weU  satisfied  with  the 
result,  and  it  will  be  continued  for  the  next  twelve  months. 

The  contract  has  been  carried  out  bv  Messrs.  Siemens 
Bros.  &  Co.,  the  work  being  done  under  the  superintendence 
ofMr.  F.  W.W.  Melhuisb. 


ELECTRIC  LIGHTING  AT  THE  ROYAL 
ALBERT  DOCK. 


As  may  be  remembered,  four  stations  have  been  erected  in 
the  dock,  each  containing  a  20-horse-power  condensing 
engine,  supplied  by  Messrs.  Marshall  &  Co.,  and  a  number 
of  electrical  machines.  Some  of  these  work  the  nowerfiil 
arc  lights  suspended  from  taU  latticed  iron  posts,  ana  others, 
giving  alternate  currents,  are  connected  with  two  main 
leading  wires  running  along  all  the  sheds  on  the  north-side 
of  the  dock.  At  each  shed  a  conmiutator  is  provided,  so  that 
the  current  can  be  turned  into  the  shed  or  the  shed  may  be 
cut  out. 

Specially  constructed  suspenders  are  suitably  distributed 
over  the  interior,  the  front,  and  the  back  of  the  shed,  to 
which  the  lanterns  containing  the  electric  lamps  can  be 
attached  ;  provision  is  also  made  for  connecting  ships  lying 
alongside  the  quay,  by  means  of  movable  leading  wires  to 
the  circuit,  so  that  electric  lights  can  be  placed  in  the 
hatchways,  and  below,  for  facilitating  loading  and  unloading 
during  night-time. 

As  this  mode  of  working  has  given  universal  satisfiEUstion 
on  the  north-side  of  the  docks,  Messrs.  Siemens  have  now 
received  a  further  order  from  the  dock  company  to  fit  up  the 
sheds  on  the  south-side  in  a  similar  manner,  and  the  work  is 
being  pushed  on  with  all  speed. 


METHODS  OF  EXCITATION  AND  OF 
AUTOMATIC  CONTROL  OF  DYNAMO- 
ELECTRIC  MACHINES. 


The  method  of  excitation  for  the  electro-magnets  of  the 
dynamo-electric  machines  ordinarily  adopted  is  that  for 
which  we  are  apparently  indebted  to  Hjorth.  It  is  too  well 
known  to  require  a  description,  and  we  generally  give  it  the 
name  of  surexcitation  (mutual  accumulation).  The  principle 
is  applied,  moreover,  to  all  methods  in  which  the  electro- 
magnets are  excited  by  the  armature  of  the  same  machine. 
It  is  represented  diagrammatically  in  fig.  1,  and  may  be  con- 
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sidered  in  this  investigation  as  the  ordinary  method ;  the 
electro-magnets,  m,  are  in  the  same  circuit  as  the  armature, 
A.    h,  j},  represent  the  terminals  of  the  machine. 
There  is  a  prior  method  of  exciting  the  magnets  of  the 
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machines,  which  is  due  to  Sinsteden  {Pogg.  Am,,  1S51,  Vol.  1 
Lxxxiv.,  p.  186).  It  consists  of  producing  entirely,  by  an  auxi- 
liary machine,  the  current  which  circulates  in  the  coils  of  toe 
magnet ;  this  is  represented  in  fig.  2,  but  the  auxiliar)  ' 
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madine  ia  not  shown  in  the  drawing.  This  arrangement  is 
still  fireqnently  emplojed,  the  regulation  in  the  principal 
circnit  or  in  the  armature  being  brought  about  by  the  vana- 
tion  of  the  force  of  the  exciting  current  comine;  from  the 
auxiliary  machine.  Such  a  svstm  necessitates  the  emplojr- 
ment  oi  a  regulator  to  introduce  resistances  into  the  circuit 
of  the  auxiliary  machine,  or  to  remove  them ;  it  reqpiires  also 
a  second  machine,  and  constitutes  a  costly  and  troublesome 
arrangement  in  consequence  of  the  complication  of  the 
apparatus. 

Qni^  recently,  M.  Marcel  Deprez  has  made  known  a  com- 
bination of  these  two  methods  in  a  system  remarkable  for  its 
simplicity,  the  facility  of  understanding  it,  and  its  numerous 
applications.  M.  Deprez  has  not  only  demonstrated  that  the 
theory  of  his  combination  is  applicable  to  practice,  but  he 
has  snown  numerous  and  important  applications  of  it. 

This  system  consists  (fig.  3)  of  coiling  side  by  side,  upon 
the  inductors  of  the  el^ro-magnet,  two  wires  of  equal 


initial  field,  although  the  description  is  not   sufficiently 

Practical.  In  the  specification  which  I  presented  to  the 
Jnited  States  Patent  Office  in  March,  1880,  but  which  I 
subsequently  withdrew,  I  thought  to  obtain  an  initial  field 
by  introducmg,  amongst  the  other  inductors  of  a  machine,, 
electro-magnets  having  portions  of  their  cores  of  steel ;  but 
the  great  dimensions  required  to  make  sure  of  practical 
results  and  the  inferiority  of  the  steel  which  one  could  pro- 
cure in  America  for  this  purpose,  soon  made  me  abandon 
this  idea  in  favour  of  a  combined  system  of  electro-magnetic 
inductors. 

I  arranged  this  combination  in  the  following  manner : 
We  chose,  by  preference,  a  dynamo  machine  bearing  several, 
electro-magnets  to  form  each  of  the  mapietic  poles  of  the 
inductors.  (Or,  if  it  is  a  machine  in  which  there  is  more 
than  one  pair  of  poles,  the  distribution  will  be  made 
between  the  various  series  of  magnets,  as  will  be  easiW 
nnderdtood.) 
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diameter ;  one  of  the  circuits  is  traversed  by  the  current  of 
an  auxiliary  machine,  the  other  by  the  current  which  the 
armature  of  the  machine  itself  produces  in  its  rotatory 
motion.  The  first  circuit  is  employed  to  maintain  an 
*'  initial  field,"  the  second  develops  in  the  ordinary  fashion 
the  fnll  power  of  the  inductors.  In  order  that  the  electro- 
motive force  may  remain  constant,  it  suffices  to  attain  a 
certain  speed  ;  to  maintain  the  intensity  of  the  currents  the 
inductors  are  arranged  in  a  circuit  derived  from  the  prin- 
cipal circuit,  and  the  same  speed  gives  the  desired  result : 
however,  in  each  case,  the  resistance  of  the  exterior  circnit 
may  be  varied. 

Thus,  without  any  auxiliary  apparatus,  excepting  an  ex- 
citer, beside  the  ordinary  dynamo  machine,  the  system  of 
M.  Deprez  presents  a  perfect  mode  of  regulation,  which,  by 
the  simple  operation  of  a  commutator,  can  maintain  constant 
either  tne  electromotive  force  or  the  intensity  of  the  cur- 
rent, whatever  the  variation  which  is  produced  in  the 
resi^nce  of  the  internal  circuit. 

In  December,  1881,  this  system  was  completely  described 
in  the  columns  of  La  Lnmi^re  Eledrique  ;  in  the  month  of 
March  of  the  same  year  I  had  applied  for  a  patent  at  the 
United  States  Patent  Office,  which  was  granted  in  June,  for  an 
arrangement  of  the  inductors  of  a  dynamo  machine  allow- 
ing of  obtaining  the  same  results  without  any  auxiliaiy 
excitation.  It  is  scarcely  necessary  to  add  that  my  experi- 
ments had  been  made  long  before. 

Before  coming  to  the  description  of  this  system  I  would 
observe  that  Wheatstone,  in  an  anterior  memoir  (1867),  had 
proved  the  advantages  of  mounting  the  inductors  in  deriva- 
tion, an  arrangement  which  has  only  been  recognised  quite 
lately.  Mr.  Edison,  without  this  manner  of  arranging  his 
machines,  would  probably  be  still  in  the  same  position  for 
t^e  excitation  of  a  low  resistance  machine  as  the  greater 
part  of  the  constructors  of  electrotyping  machines  who 
have  not  yet  adopted  this  kind  of  mountmg.  This  is,  in 
fact,  the  only  efficacious  manner  of  mounting  these  machines. 
It  is  represented  in  fig.  4.  From  an  historical  point  of 
view  we  can  see  that  the  great  inductors  now  employed  in 
the  best  constructed  maaiines  are  evidently  only  an  ex- 
aggerated imitation  of  the  forms  of  machines  designed  and 
constructed  by  Wheatstone,  and  I  can  also  affirm  that,  for 
him,  this  construction  was  not  a  matter  of  chance.  Indeed, 
a  number  of  ancient  machines,  witnesses  of  the  most  in- 
genious conceptions,  are  now  presented  as  modem  inven- 
tions. We  ought  even  to  include  in  this  category  the  idea 
of  the  initial  field,  if  we  accept  the  description  of  Hjorth's 
machine  (1854).    We  find  there  all  the  elements  of  the 
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Some  of  these  electro-magnets  are  included  in  a  deriva- 
tion between  the  poles  of  the  armature  of  the  dynamo 
machine,  and  the  others  are  disposed  in  the  principal  circuit. 
The  proportion  of  the  distribution  will  vary  according  to 
the  object  and  according  to  the  electromotive  force  of  the 
machine. 

Fig.  5  is  a  diagram  of  the  machine  thus  arranged.  Fig.  6 
shows  a  Biirgin  machine  so  arranged. 

By  accepting  the  demonstration  given  by  M.  Marcel 
Deprez  {La  Lumihre  Electrique,  Vol.  VI.,  p.  309)  as  apply- 
ing to  this  case,  although,  in  consequence  of  the  introduction 
of  another  variable,  the  integration  can  only  be  made  by  a 
fraction,  we  see  that  we  have  an  initial  field  formed  by  the 
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magnets  of  the  derived  circuit,  and  it  is  easy  to  find  the 
speed  for  which  the  difference  of  potential  in  the  principal 
circuit  ought  to  remain  constant,  notwithstanding  varia- 
tions of  resistance.  But  the  variation  of  speed  necessary  to 
establish  this  condition  will  alter  the  initial  field,  and,  con- 
sequently, will  modify  considerably  the  analytical  solution  of 
theproblem. 

However,  in  practice,  a  system  of  conical  pulleys  offers  a 
simple  solution  to  the  question  of  the  determination  of  the 
speed.  By  referring  to  the  diagram  employed  by  M.  Marcel 
Deprez,  and  remembering  that  in  this  case  diminution  of 
speed  signifies  decrease  in  the  quantity  of  the  current  which 
produces  the  initial  field,  as  well  as  in  the  potential 
corresponding  to  this  quantity  of  current,  we  can  easily 
understand  that  it  is  necessary  to  have  some  other  series 
of  determinations  of  the  electromotive  force  correspond- 
ing to  the  varying  intensity  of  currents,  and  this  is  the 
only  practice  difficulty  which  must  be  first  surmounted  by 
the  manufacturer  of  a  machine  for  finding  the  suitable 
speed. 
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If  the  inductors  are  arranged  in  such  a  way  as  to  comprise 
in  one  circuit  all  those  which  correspond  to  the  north  pole 
of  the  machine,  and  in  another  circuit  all  those  which  give 
the  south  polarity,  a  curious  state  of  things  is  brought 
about. 

We  know  that  if  one  pole  only  of  the  inductors  of  a 
dynamo  machine  be  excited  there  is  practically  no  current, 
and  that  if  we  excite  the  poles  unequally  we  do  not  obtain 
all  the  power  of  current  which  we  should  have  by  an  equal 
excitation  of  the  two  poles ;  it  is  easy  to  see  the  reaaon. 
Let  us  suppose  now  that  we  arrange  our  derived  system  of 
inductors  to  have  a  certain  magnetic  field  produced  by  a 
certain  quantity  of  current  and  a  certain  number  of  turns 
of  wire  in  the  inductors  ;  if  the  magnetic  field  corresponding 
to  the  other  pole  and  to  the  other  circuit  is  not  maintained, 
or  nearly  so,  at  the  same  intensity,  the  current  furnished  by 
the  machine  will  have  practically  disappeared.  That  is  to 
say,  that  one  can  construct  on  this  principle  a  machine 
which  will  give  a  current  only  when  the  external  circuit  is 
in  a  normal  condition  ;  it  is  unnecessary  to  insist  upon  the 
enormous  advantages  which  one  can  derive  in  certain 
circumstances  from  this  possibility  without  the  help  of  any 
kind  of  auxiliary. 


derivation  upon  an  ordinary  dynamo,  one  introduces  into 
the  principal  circuit  a  magneto-electric  machine,  or  a  battery 
producing  a  constant  electromotive  force  eaual  to  that  which 
should  exist  between  the  auxiliary  and  the  outgoing  and 
return  wires  of  the  principal  cux>uit.  The  sp^  of  the 
dynamo  machine  ought  to  be  such  that  the  electromotive 
force  produced  may  be  proportionate  to  the  current  which 
circulates  in  the  inductors,  or,  in  other  words,  as  the  field 
in  which  the  armature  moves,  or  proportional  to  the  mag- 
netising current.  When  a  dynamo  mounted  in  derivation 
is  employed  Professor  Perry  prefers  to  place  the  magneto 
machine  in  a  part  of  the  circuit  completely  outside  of  the 
machine,  that  is  to  say,  in  the  principal  circuit,  in  such  a 
manner  that  the  current  passing  through  is  that  which  goe? 
to  the  supply  cable. 

These  arrangements  are  suitable  when  the  lamps  are 
arranged  in  derivation  ;  when  the  lamps  are  in  series  a 
dynamo  machine  is  employed  in  derivation,  and  a  magneto- 
electric  machine.  If  we  call  m  the  portion  derived  from  the 
dynamo,  and  a  the  circuit  from  the  armature,  the  two  ends 
01  A  and  of  m  are  similar,  and  may  be  called  the  terminals 
of  the  machine.  If  these  terminals  are  connected  to  the 
two  ends  of  a  circuit  containing  a  series  of  lamps,  and  a 
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Besides  the  advantages  either  for  lamps,  or  for  motive 
engines  actuated  by  a  machine  which  is  arranged  according 
to  the  combined  principles  of  derivation  and  of  a  primary 
inductive  circuit,  each  lamp  or  motor  is  absolutely  inde- 
pendent of  its  neighbour  in  the  same  circuit,  so  much  so 
that  one  can  extinguish  the  one  or  stop  the  other,  light  up 
c^ain  and  put  in  motion  without  any  influence  upon  the 
others.  There  is  yet  another  benefit.  Whoever  has  mani- 
pulated the  large  dynamo  machines  set  up  according  to  the 
ordinary  plan  must  have  experienced  a  continual  anxiety, 
when  they  were  moved  by  an  engine  having  very  little 
surplus  power,  as  to  what  would  happen  if  the  circuits  were 
suddenly  and  completely  severed.  A  very  serious  accident 
happened  to  me  under  these  conditions,  and  the  result  was 
the  almost  complete  destruction  of  the  motive  engine,  for 
the  regulator  could  not  follow  the  lightning  rapidity  of  the 
electric  curi'ent.  In  the  case  of  the  combinea  system  the 
charge  is  never  completely  suppressed,  and  the  motor, 
slightly  weakened,  soon  comes  to  a  standstill.  The  same 
cause  of  danger  is  encountered  with  the  simple  system  of 
derivation  employed  alone  when  the  external  circuit  is 
short-circuited,  or  when  a  lamp  ceases  to  act.  • 

A  method  for  the  distribution  of  electrical  energy  has 
been  recentlv  patented  by  Professor  John  Perry.  It  con- 
sists of  combining  with  the  dynamo  machine  one  or  several 
magneto-electric  machines  or  other  sources  capable  of  pro- 
ducing in  a  circuit  a  constant  electromotive  force  indepen- 
dent of  all  the  other  electromotive  forces  which  are  found 
in  h>ie  circuit.    When  the  principal  wires  are  arranged  in 


magneto-electric  machine  is  introduced  from  the  side  a  or 
from  the.  side  M,  or  even  if  we  have  one  magneto-electric 
machine  in  A  and  another  fh  m,  we  can  impart  to  the 
machine  a  speed  capable  of  making  it  produce  a  constant 
current  of  electricity  through  the  external  circuit,  whatever 
variations  the  resistance  may  give. 

The  constant  current  is  that  which  the  magneto-dectric 
machine  or  machines  would  produce  in  a  circuit  of  which 
the  total  resistance  is  equal  to  the  resistance  of  a. 

There,  are  thus,  three  methods  of  absolute  regulation  which 
are  offered  to  electricians— that  of  M.  Marcel  Deprez  and  that 
of  Professor  Perry,  each  requiring  an  auxiliary  machine  or 
the  equivalent ;  then  that  wnich  I  have  just  explained  my- 
self here,  and  which  requires  only  one  machine  to  obtaui 
practically  the  same  result. 

By  reviewing  these  inventions  I  put  formally  aside  all 
desire  of  claiming  a  priority,  even  if  it  is  due  to  me;  for  I  ao) 
persuaded  that  the  process  which  is  most  practicable  wil 
procure  at  the  present  day  the  best  recompense  to  its 
inventors  ;  besides,  each  of  those  which  have  been  de- 
scribed possesses  its  advantages. 

I  reserve  for  a  future  publication  a  more  profound  study 
of  this  question. — Paget  Higgs^  in  La  Lumiere  E1edri%ue. 


The  London  and  Globe  Telephone  Company.— TTe 
hear  that  the  licences  asked  for  have  at  last  been  granted  to 
this  company  by  the  Postmaster-General. 


Oct.  7,  1882.] 
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CORRESPONDENCE. 


TO  CORRESPONDENTS. 

Ko  notioe  can  be  taken  of  anonymous  oommonications.  Whatever 
18  intended  for  imtertion  must  be  authenticated  bj  the  name  and 
address  of  the  writer,  not  necessarily  for  publioatiouy  but  as  a 
guarantee  of  good  faith. 

Conespondenoe  should  arrive  not  later  than  Tuesday  morning  if  it  is 
desired  to  appear  in  the  following  number. 


THE  INTERNAL  RESISTANCE  OF  BATTERIES. 

To  r/ie  Editors  of  The  Electrical  Review. 

SiBS, — ^Will  you,  or  will  some  of  your  correspondents,  be 
ao  kind  as  to  inform  me,  through  the  columns  of  the 
Reyiew,  how  I  can  accurately  measure  the  internal  resist- 
ance of  a  cell  (say  a  DanieU)  by  Mance's  method  on  the 
slide-wire  Wheatstone  bridge  ?  My  bridge  has  a  scale-reading 
of  one  metre,  and  is  made  like  that  described  on  page  185 
of  Kempe's  •*  Handbook  of  Electrical  Testing,"  new  edition. 
I  would  be  glad  if  you  would  give  a  diagram  or  figure  of 
all  the  necessary  connections,  and  work  out  an  example. 
Should  Mance's  method  not  be  a  desirable  process  for  the 
slide-wire  bridge,  please  give  one  that  is  desirable,  and 
oblige. 

Yours,  &c., 

SAMUEL  PURNELL. 

San  Francisco,  California,  U.S.A., 
September  11th,  1882. 

[An  answer  to  our  correspondent  will  be  found  on 
page  276. — Eds.  Elec.  Rev.] 


THE  RESISTANCE  OP  CARBON  AND  LIGHTNING 

PROTECTORS. 

To  the  Editors  o/Th^  Electrical  Review. 

Sirs, — The  article  in  your  journal  of  August  19th,  which 
contains  some  extracts  from  a  paper  of  mine  published 
twelve  years  ago,  has  elicited  two  communications  of  prac- 
tical interest  from  Mr.  Haynes,  and  an  angry  growl  from 
another  correspondent,  who  accuses  me  of  '*  reinventing 
and  rediscovering  old  things,"  and  suggests  that  "  the  world 
must  be  coming  to  an  end"  because  what  he  evidently 
would  have  preferred  to  be  considered  dead  has  been  proved 
to  be  still  alive. 

Resurrections  are  not  always  convenient,  and  I  suspect 
the  real  oflfence  in  the  eyes  of  my  critic  consists  not  so 
much  in  my  having  invented  the  "  Lightning  Bridge''  as 
in  the  demonstration  by  Mr.  Haynes  or  its  efficiency  as  a 
lightning  protector.  My  adverse  critic,  however,  has 
omitted  one  thing  in  his  communication,  and  this  omission 
happens  to  be  the  only  thing  which  could  possibly  have 
given  anv  value  to  his  criticism  :  the  letter  is  published 
without  Lis  name,  and  the  only  reply  I  have  to  make  is 
^  denunciation  is  always  easier  than  suggestion  as  criticism 
is  easier  than  creation." 

Mr.  Haynes  informs  us  that  he  has  110  instruments  pro- 
tected by  lightning  bridges,  that  73  of  these  bridges  have 
been  in  use  for  fifteen  years,  and  88  have  been  doing  duty 
for  twelve  years.  He  tells  us,  further,  that  not  a  single 
case  has  occurred  during  the  whole  of  this  time  of  an 
instrument  so  protected  being  damaged  by  lightning.  Can 
any  practical  engineer  who  has  had  the  charge  of  telegraphs 
say  as  much  as  this  of  any  other  form  of  lightning  pro- 
tector ? 

I  do  not  know  whether  Mr.  Haynes  has  had  any  ex- 
perience of  plate  p-otecbors,  which  were  so  much  lauded  by 
Mr.  Preece  in  a  paper  read  before  the  British  Association 
meeting  of  1879.  and  to  which  he  referred  as  an  example  of 
'i'  the  survival  of  the  fittest ; "  but  there  must  be  amongst 
your  numerous  readers  many  who  have  had  experience  of 
this  form  of  protector,  and  it  would  be  interesting  if  they 
would  inform  us  of  their  behaviour  in  practice,  whether 
oases  have  occurred  of  coils  being  fused  when  so  protected, 
and  whether  a  lightning  discharge  does  not  very  frequently 
flhort-circuit  the  instruments. 

Mr.  Haynes  in  his  second  communication  states  that  many 
cases  have  occnrred  where  the  resistance  of  the  bridges  has 
been  so  reduced  by  the  effect  of  a  lightning  discharge  as  to 

Eractically  short-circuit  the  instruments,  their  efficiency, 
owever,  being  immediately  restored  by  "  a  slight  tap  "  on 


the  lightning  bridge  ;  and  he  asks  whether  a  similar  eflTect 
has  been  observed  in  powdered  carbon  telephone  trans- 
mitters. 

The  currents  employed  with  telephones  are  of  low  poten- 
tial, and  the  effect  noticed  by  Mr.  Haynes  is  only  produced 
by  the  passage  of  currents  of  very  high  tensions.  If  he 
refers  to  the  first  page  of  your  article  of  August  19th  he 
will  find  what  I  believe  to  be  a  correct  explanation  of  the 
efiect  noticed. 

Whilst  on  this  subject  I  may  say  a  few  words  on  the 
action  of  the  carbon  transmitter  Of  a  telephone.  I  see  in  a 
paper  read  before  this  year's  meeting  of  the  British  Associa- 
tion by  Mr.  Preece  the  action  is  attributed  to  the  reduction 
of  the  resistance  of  the  carbon  at  the  points  of  contact  by 
the  passage  of  the  electric  current  developing  heat. 

Some  experiments  which  I  have  tried  do  not  seem  to  me 
to  support  this  view.  Carbon  absorbs  moisture  certainly, 
when  in  the  form  of  powder,  and  probably  to  a  more  or  less 
extent  in  all  its  forms.  Polarisation  of  this  moisture  occurs 
when  the  circuit  is  closed,  and  this  eflTect  is  very  apparent 
in  the  case  of  powdered  carbon  which  has  been  kepfin  a 
damp  room. 

I  may  mention  that  the  temporary  short-circuiting  ob- 
served by  Mr.  Haynes  in  my  lightning  bridges  after  lightning 
discharges  will  be  found,  I  believe,  to  be  almost  entirely 
obviated  in  the  later  construction  of  these  protectors.  The 
body  of  the  protector  in  the  newer  form  is  a  chamber  of 
metal,  which  is  connected  directly  with  the  earth.  Three 
pointed  conductors  approach  one  another  in  the  centre  and 
are  surrounded  with  carbon  powder ;  one  of  these  points  is 
connected  to  the  frame  and  the  other  two  are  insulated,  and 
are  connected  to  the  two  ends  of  the  insulated  wire  forming 
the  coils  of  the  instrument.  In  this  construction,  therefore, 
there  are  three  courses  open  for  the  lightning  discharge  : 
the  lightning  can  eflfect  its  discharge  by  leaping  a  short 
space  of  air,  without  passing  through  the  powder  at  all,  or 
it  may  pass  through  tne  powder  directly  to  earth,  or  across 
the  powder  through  the  insulated  conductors.  In  practice, 
I  believe,  it  will  be  found  that  the  greater  part  or  the  whole 
of  a  heavy  lightning  discharge  will  take  place  outside  the 
protector,  whilst  the  secondary  dischai^  arising  from  the 
line  wire  passing  from  the  magnetised  to  its  normal  con- 
dition, and  which  I  believe  I  have  demonstrated  to  be  the 
current  which  fuses  the  coils,  will  pass  from  one  of  the 
insulated  conductors  through  the  carbon  powder  to  earth 
direct. 

My  bridges  were  introduced  in  1866,  and  at  the  time  my 
paper  was  read  at  the  meeting  of  the  British  Association  in 
1870  upwards  of  1,000  of  my  bridges  were  doing  duty,  and 
not  a  smgle  case  had  occurred  of  a  coil  being  damped  when 
so  protected.  Cases,  however,  occurred  in  which  Bghtning 
discharges  destroyed  the  bridges  altogether,  burning  up  the 
powder  and  fusing  the  conductors ;  but  the  percentf45e  of 
these  cases  compared  with  the  number  at  work  was  very 
small.  After  the  reading  of  my  paper  the  Postal  Telegraph 
Department  adopted  my  bridges  for  protecting  the  local 
circuits,  and,  speaking  from  memory,  some  7,000  or  8,000 
were  fitted.  A  violent  lightning  storm  occurred  in  the 
metropolis  some  time  after  this,  discharges  of  lightning 
taking  place  almost  continuously,  melting  the  gas  pipes  and 
setting  fire  to  the  gas  in  more  than  one  office.  I  was 
informed  by  the  postmaster  of  one  of  these  offices  that  there 
was  a  noise  like  the  continuous  cracking  of  whips  during 
the  time  the  storm  was  raging. 

The  effect  of  this  certainly  abnormal  storm  was  to  destroy 
some  of  the  bridges,  and  on  this,  which  I  cannot  but  con- 
sider insufficient  ground,  the  Postal  Telegraph  Department 
discontinued  using  them. 

S.  ALFRED  VARLEY. 

2,  Hamilton  Road,  Highbury  Park,  N. 

AKESTER'8    ARC    LAMP. 
To  the  Editors  of  The  Electrical  Review. 
Dear  Sirs, — In  my  preliminary  report  upon  Akester's 
arc  lamp,  the  figure  of  performance  should  be  1,500  candles 
per  electrical  horse-power,  not  600.    The  exact  figures  for 
an  elevation  of  30**  were  :  for  red  light,  1,348  candles  ;  for 
green  light,  1,838.    The  mean  of  these  values  is  1,560*5. 
I  am,  yours  faithfdlly, 

SILVANUS  P.  THOMPSON. 
October  drd,  1882. 
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TELEPHONIC  COMMUNICATION  WITH  DIVERS. 
To  the  Editors  of  The  Elbctuioal  Rbvibw. 

Sirs, — In  reference  to  a  noticje  which  appears  in  yonr 
joarnal  nnder  the  above  heading,  I  should  like  to  say,  if  you 
consider  the  matter  to  be  of  sufficient  interest,  that,  shortly 
after  Prof.  Graham  Bell  came  over  to  this  country  bringing  ^ 
his  now  well-known  telephone,  I  had  the  pleasure  of  carry-  ' 
ing  out  some  experiments,  in  conjunction  with  Prof.  Bell,  jjL 
consequ^ce  of  my  suggesting  uie  application  of  the  tele- 
phone to  diving  operations. 

The  telephones  were  constructed,  under  my  superintend- 
ence,  at  the  works  of  Messrs.  Siebe  &  Gorman,  and  the 
experiments  were  made  in  the  diving  tank  of  this  well-known 
firm. 

These  experiments  were  referred  to  by  Prof.  Bell  during 
his  lecture  at  the  Society  of  Arts,  Adelphi,  and  the  fitted 
helmet  was  exhibited  by  him  to  the  audience. 
I  am,  Gentlemen, 

Your  obedient  servant, 

S.  ALFRED  VARLEY. 

2,  Hamilton  Road,  Highbury  Park,  N., 
Octohr  Sri,  1882. 


THE  LANE-FOX  IiVCANDESCENT  LAMP. 
To  the  Editors  of  The  Electrical  Review. 

SiBS, — At  the  general  meeting  of  shareholders  of  the 
Devon  and  Cornwall  (Brush)  Electric  Light  and  Power 
Company,  as  reported  in  yonr  journal  of  the  0th  ultimo,  a 
shareholder  inquired  of  the  chairman  why  the  directors 
issued  the  prospectus  stating  that  they  had  purchased  the 
exclusive  right  to  use  and  sell  in  Devon  and  Cornwall  the 
*'  Lane-Fox  *'  incandescent  lamp,  seeing  that  he  had  ascer- 
tained that  a  prior  licence  was  registered  at  the  Patent 
Office  in  &vour  of  the  British  Blectnc  Light  Company. 

The  Chairman  in  his  reply  said,  as  reported  by  you. 
Thai  unless  the  directors  reaUy  supposed  that  they  had  such 
exclusive  right  they  uould  not  have  issued  such  a  statement. 
The  Chmpuny  did  not  know  of  anything  to  the  effect  that  they 
had  not  the  exclusive  right.  If  a  fraud  had  been  committex 
upon  them  by  the  sellers  they  had  their  remedy,'* 

The  sharenolder  (Mr.  Tyler)  said  he  thought  the  answer 
given  extremely  unsatisfactory ;  and  so  do  I.  Whether  a 
fraud  has  be^n  committed  or  not,  there  can  be  no  doubt 
that  the  directors  must  have  been,  to  say  the  least,  extremely 
negligent  in  not  ascertaining  that  so  important  a  part  of  their 
prospectus  was  true  or  the  contrary. 

In  my  letter,  which  appeared  in  your  number  of  the  16th 
nit.,  I  supplied  the  information  which  the  Chairman  did  not 
— that  the  prior  full  licence  to  the  British  Electric  Light 
Companv  is  still  in  force  throughout  the  United  Kingdom. 

It  is  dated  the  27th  July,  1881,  and  can  be  seen  by  pay- 
ment of  a  shilling  at  the  Commissioners  of  Patents  Office, 
Southampton  Buildings,  Chancery  Lane,  on  applying  for  the 
records  relating  to  the  Lane-Fox  Patents,  Nos.  3,988,  4,043, 
and  4,626,  of  1878.  It  stands  at  the  head  of  the  list  of 
agreements  relating  to  the  patents,  and  is  followed  by  an 
assignment  from  Mr.  Lane-Fox,  of  a  later  date,  to  the 
Anglo-American  Brush  Corporation,  in  which  the  Britidi 
Electric  Light  Company's  previous  general  licence  is  specially 
referred  to  and  excepted  from  the  operation  of  the  assign- 
ment. 

Since  I  wrote  the  letter  in  question,  I  have  referred  to  the 
Devon  and  Cornwall  Company's  prospectus,  and  I  find  it 
there  stated  that  the  directors  have  acquired  the  sole  right 
to  use  and  sell  in  the  Counties  of  Devon  and  Cornwall  all  the 
Brush  patent  dynamo  machines,  lamps,  &c.,  and  the  Lane- 
Fox  incandescent  lamp,  in  consideration  of  £19,750,  out  of 
a  nominal  capital  of  £100,000.  But  I  find  that  this  is  a 
mere  fragment  of  the  operations  of  this  character. 

The  directors  of  a  single  compan^r  nu|[ht  be  ignorant, 
through  carelessness,  that  they  were  invitmg  subscriptions 
upon  a  false  statement  and  paying  a  large  amount  of  the 
shareholders'  money  away  in  connection  with  it ;  but  the 
case  becomes  vet  more  serious  when  it  is  found  that  tins 
procedure  has  been  systematic ;  for  I  find  that  nearly  the  same 
words  (untruly  alleging  the  acquirement  of  these  exclusive 
rights)  were  embodied  in  the  prospectuses  of  the  following 
compuiies : — 

Tne  Great  Western  Electric  Light  Company,  Limited; 


The  South  Eastern  (Brush)  Electric  Light  and  Power  Com- 

giny.  Limited  ;  The  Brush  Midland  Electric  Light  and 
ower  Companv,  Limited  ;  The  Birmingham  and  Warwick- 
shire (Brush)  Electric  Light  and  Power  Company,  Limited ; 
The  StaflFordshire  and  Worcestershire  Electric  Light  and 
Power  Company,  Limited  ;  The  Yorkshire  Brush  Electric 
Light  and  Power  Company,  Limited ;  The  Brush  Electric 
Light  Company  of  Ireland ;  The  Brush  Electric  Light  and 
Power  Company  of  Scotland. 

Perhaps  this  list  might  be  added  to.  Some  of  these 
exclusive  rights  profess  to  be  sold  by  the  Ansrlo-Americari 
Brush  Corporation  ;  others  by  the  Hammond  Electric  Light 
and  Power  Supply  Company,  Limited,  to  whom  the  former 
company  sold  some  licences,  as  can  be  seen  at  the  Patent 
Otfice. 

Some  of  the  Directors  of  the  Brush  Companv  went  or 
the  Boards  of  the  afiiliated  compam'es.  I  also  find,  whicb 
appears  to  me  remarkable,  that  the  solicitors  to  the  Ham- 
mond Company  are  also  solicitors  to  four  of  the  companies 
enumerated  above.  I  remember  many  cases  in  which  bhare- 
holders  have  recovered  from  directors  and  vendort  the  money 
which  they  had  been  induced  to  invest  by  fidse  statements 
held  out  in  prospectuses,  and  I  am  surprised  that  the  chair- 
man of  the  Devon  and  Cornwall  (Brusn)  Electric  Light  and 
Power  Company  did  not  frankly  agree  to  the  request  of  the 
shareholder  who  asked  for  a  conmiittee  to  inquire  into  the 
truth  of  the  grave  allegations  made  hj  him  on  thi;& 
subject. 

Yours  faithfUly, 

CHARLES  T.  BRIGHT. 

81,  Qolden  Square,  London,  W., 
October  3rd,  1882. 


6.  W. — ^Your  suggestions  shall  have  due  consideration  at 
our  hands.— [Eds.  Elec.  Rev.] 


NOTES. 


The  Ambeican  Association  foe  the  Advaxcehekt 
OP  Science. — On  the  third  day  of  meeting  Prof.  Putman» 
the  permanent  secretarv,  announced  that  227  papers  had 
been  entered.  Dr.  J.  W.  Dawson,  Montreal ;  Prof.  P.  W. 
Clark,  Cincinnati ;  Dr.  Edward  S.  Dana,  New  Haven ; 
Prof.  H.  W.  Martin,  Baltimore  ;  Prof.  C.  A.  White,  Wash- 
ington, were  appointed  a  committee  to  confer  with  the 
British  Association  on  the  annual  records  of  science.  The 
following  committee  was  appointed  to  confer  with  com- 
mittees ^m  foreign  associations  for  the  advancement  of 
science,  with  reference  to  an  international  convention  of 
scientific  associations,  viz. : — ^Dr.  T.  Sternr  Hunt,  Montresl; 
Prof.  Alex.  Agassiz,  Cambridge,  Mass. ;  rrof.  Simon,  New- 
comb,  Washington.  Immediately  on  the  adjournment  of 
General  Session,  Section  B  met  in  the  William  Molson  Uall 
for  the  purpose  of  hearing  an  address  by  Prof,  Alexander 
Graham  Bell,  upon  "  TheElectrical  Experiments  to  deter- 
mine the  location  of  the  bullet  in  the  body  of  the  late 
President  Garfield,  and  upon  a  successful  form  of  indactioa 
balance  for  the  detection  of  metallic  masses  embedded  in  the 
human  body." 

Prof.  Bell  said  that  the  subjects  of  his  lecture  recalled  a  time 
of  intense  excitement  among  the  American  people.  In  the  dread  of 
the  barbarous  method  of  kmf e  and  probe  in  discovering  the  hidden 
buUet,  he  and  other  scientific  men  in  tiie  States  oast  about  for  some 
less  painful  means.  The  telephone  naturally  suggested  itself  u  a 
means  of  doing  this  in  connection  with  the  ordinarj  indactioa 
apparatus  invented  by  Prof.  Hughes,  of  which  the  principle  i» 
the  neutralising  of  the  action  of  one  set  of  coils  by  the  reverxd 
action  of  the  second.  Prof.  Roland,  by  the  action  of  the  gal- 
vanometer, modified  this  iaduotion  apparatus,  and  this  was  after- 
wards improved  by  other  inventive  scientists.  The  lectmr  himaelfr 
when  the  news  of  the  assassination  flashed  through  America,  had  juft 
invented  an  induction  apparatus,  consisting  of  two  flat  ooUa  of 
wire,  superimposed  on  one  another.  Prof.  Newcomb  thought  the 
presence  of  the  bullet  miffht  be  indicated  by  the  retardation  of  a 
magnetic  need^  caused  by  the  lead.  The  lecturer  offered  to^ 
mf£e  any  experiments  necessary,  and  Prof.  Newcomb  requested  th^ 
he  woulitt  ^icover  whether  the  presence  of  a  leaden  bullet  "^ouid 
deflect  a  magnet  needle  suspended  over  it.  He  applied  the  prioaplo 
of  the  induction  balance,  and  was  astonished  at  the  instant  effect 
upon  the  needle,  the  bullet  being  placed  about  an  inch  from  it.  1a 
the  ordinary  induction  balance  thiB  influence  of  the  buUet  was  not 
manifeeted  at  any  distance,  and  the  task  was  now  come  to  oonatruo^ 
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a  baUnoe  which  ooold  oTercome  this  difficulty.  The  best  theoretical 
axrangement  of  ooila  for  an  exploring  matmine  was  learned  from 
different  sciences.  The  coils,  when  made  and  tried,  were,  however, 
DO  better  than  the  first,  being  extremelj  sensitire  to  a  piece  of  lead 
within  the  helix,  but  with  a  hearing  dijitance  of  only  about  an  inch 
and  a  half.  After  trying  all  sizra  of  coils  from  one  of  the  size  of  the 
bullet  explored  for,  and  using  battery-power  yarying  from  one  to 
twenty  Bunsen  cells,  the  hearing  distance  of  the  bullet  remained 
about  the  same.  It  was  then  determined  to  proceed  empirically  to 
discover  the  necessary  coil.  An  instrument  was  made^in  which  a 
brass  ring  was  used  instead  of  a  leaden  bullet,  and,  under  different 
conditions,  the  hearing  distance  increased  with  the  diameter  of  the 
primary,  but  the  maximum  effect  was  gained  when  a  secondary  coil 
was  placed  outside  the  primary.  This  led  to  the  idea  that  the 
primary  should  be  larger  than  the  secondary,  and,  acting  on  this 
idea,  a  new  instrument  was  canstruoted,  tlM  hearing  distance  of 
which  was  five  centimetres.  On  the  22nd  July,  1881,  an  experiment 
was  made,  by  the  request  of  Dr.  Bliss,  on  the  person  of  Lieut.  Simp- 
ion,  who  had  carried  a  bullet  in  his  back  for  a  number  of  years.  A 
Aonorous  spot  was  found.  The  results  were  communicated  to  i^e 
President's  medical  attendants,  and  they  de<nded  that  an  experiment 
should  be  made  on  the  person  of  the  President  on  July  26th,  1881. 
Prof.  Ejiowland  suggested  before  this,  however,  the  addition  of  a 
condCTser  to  the  circuit,  and  by  this  means  a  distinct  whistle 
was  heard  when  the  apparatus  was  placed  near  a  piece  <^  lead. 
The  results  obtained  at  the  experiment  were  as  follow: — The 
telephone  mtve  a  peculiar  spluttering  sound,  which  could  not 
be  lessened  by  any  arrangement  of  the  coils.  Passing  the 
apparatus  orer  the  lower  part  of  the  right  side  of  the  President's 
abdomen  a  sudden  increase  of  sound  was  heard,  but  a  repetition 
of  the  operation  failed  to  verify  this.  Owing  to  the  faulty  ad- 
justment of  the  condenser  the  experiment  was  not  a  success. 
The  condenser  was  improved  and  the  apparatus  tried  successfully 
upon  several  old  soldiers  who  were  wounded  in  the  civil  war.  Flat, 
tened  coils  were  afterwards  used,  and  by  this  means  a  hearing  dis. 
tanoe  of  12  centimetres,  or  five  inches,  was  obtained.  The  two  coils 
were  plaoed  in  a  wooden  handle,  and  a  clearly-marked  sonorous  spot 
was  easily  discovered  on  Hie  body  of  a  wounded  soldier.  "With  this 
apparatus  a  second  experiment  was  made  on  the  body  of  the  Presi- 
dent. The  instrument  was  now  so  sensitive  that  a  pulsation  was 
secured  at  two  elevations  upon  passing  it  over  the  body  of  the  Presi- 
dent. An  sLxea.  of  sound  was  mscovered,  and  it  led  to  the  idea  that 
the  bullet  vwas  withm  this  area,  which  was  afterwards  found  to  be 
incorrect.  'ThiB  area  of  sound  was  produced  by  a  steel  wire  mattress 
under  the  Px^dent's  bed,  a  fact  which  had  been  overlooked  by  the 
President's  physicians.  The  apparatus  was  afterwards  improved  by 
embedding  the  two  ends  in  paramne  as  nearly  as  possible  in  a  position 
of  silence,  tlie  slight  residuum  being  overcome  by  the  smaller  coil 
connected  with  the  larger  one  and  adjusted  by  a  micrometer  screw. 
With  this  a  successful  experiment  was  performed  on  the  body  of 
Colonel  ClaTton,  who  had  suffered  for  several  years  from  the  presence 
of  an  Enfield  rifle  bullet.  The  apparatus  was  subsequently  modified 
in  form  for  purposes  of  convenience,  and  now  the  exact  position  of  a 
bullet  in  any  part  of  the  human  body  could  be  accurately  determined. 
The  results  may  be  regarded  as  giving  promise  of  still  greater  possi- 
bilities in  the  future.  The  work  in  this  direction,  the  writer  con- 
cluded, had  been  merely  a  matter  of  love,  and  he  could  not  have  had 
a  higher  inducement  than  to  alleviate  human  suffering. 

At  the  conclusion  of  Prof.  Bell's  paper,  an  unanimous 
vote  of  thanks  was  passed. 

The  vice-president,  Mr.  T.  C.  Mendenhall,  of  Columbus, 
0.,  afterwaros  communicated  a  paper  on  the  reduction  of  the 
electrical  resistance  of  the  carbon  button  by  the  passage  of 
an  dectric  current,  in  which  he  gave  a  description  of  ex- 
periments for  the  determination  of  this  resistance,  showing 
that  the  resistance  is  lowered  bj  the  passage  of  a  current  of 
electricity. 

Among  the  other  papers  read  in  this  Section  were  two  by 
A.  E.  Dolbear,  ''On  the  Construction  of  Magnets,"  and 
"  On  Electrical  Conduction  verstM  Induction." 

In  the  Mathematical  and  Astronomical  Section  Professor 
Phney  Earle  Chase,  of  Howerford  College,  Pa.,  read  a  paper 
''  On  the  Conservation  of  Solar  Energy." 

All  forms  of  solar  energy,  he  said,  are  due  to  solar  radiations. 
The  maintenance  of  tl^ir  energy,  therefore,  depends  on  the  main- 
tenance of  the  radiations.  Every  solar  particle  is  continuaUy  soli- 
cited towards  different  nodal  centres  of  gravity.  Hence  arrive 
cyclical  oscillations,  representing  the  results  of  equal  actions  and 
reactions,  in  which  the  particles  alternately  recede  and  approach  the 
several  centres  of  gravi^.  The  nodal  action  of  centres  d  gravity  is 
accompanied  by  an  unstable  equilibrium  of  the  sun's  photosphere,  in 
consequence  of  the  photodypamic  e<|ualitv  of  luminous  and  gravi- 
tating oscillations  which  tend  to  dnve  all  the  particles  towaras  the 
limits  between  agg^gations  and  dissociation.  Berthelot's  investiga- 
tions of  explosions  of  gpaseous  compounds  by  detonating  ap^ts  have 
indicated  tne  existence  of  explosive  waves,  which  are  quite  distinct 
from  waves  of  sound,  and  have  shown  that  compounds  and  explosive 
laixtures  generaUy  become  non- sensitive  to  shocks  as  they  near  the 
temperature  at  which  they  begin  to  decompose  or  combine.  Hence  a 
meteor,  or  even  a  single  mmecule,  which  has  acquired  a  sufficient 
Telocity  of  subsidence  m  its  downward  faU,  may  explode  a  gaseous 
compound  whidi  is  in,  or  near  its  nascent  state,  and  the  explosion 
may  react  upon  the  falling  mass  or  molecule,  so  as  to  leave  it  in  a 
ftvte  of  unstable  equilibrium  which  is  ready  for  explosion  by  the 
<^  ^e  subsidence.  The  particles  which  are  repelled  to  Laplace's 
^imit,  ms  Siemens  has  ahown  by  the  centrifugal  force  of  solar  rotation. 


yield  a  mechanical  equivalent  of  152,000,000  T  for  every  pound  of 
matter  that  subsides  to  the  poles.  The  spiral  character  of  the  sub- 
sidence gives  rise  to  Amperian  currents,  wmch  account  for  Maxwell's 
identification  of  luminous  and  electro-magnetic  waves. 

On  the  28th  August,  afcer  a  brief  respite,  the  Congress 
resumed  deliberations.  After  electing  a  number  of  new 
memljers,  paying  a  tribute  to  the  late  Charles  Darwin, 
disposing  of  Committee  Reports  and  Requests  and  other 
formal  business,  the  various  sections  met  and  discussed 
the  numerous  papers  submitted  to  thsm.  The  following 
extracts  are  from  those  papsri  most  likely  to  interest  our 
readers: — 

Profe3Sor  C.  8.  Hastings,  the  Secretary  of  Section  B., 
read  a  paper  on  certain  complex  flame  spctra  of  sodium. 
Mr.  Hastings  described  methods  by  which  the  well-known 
double  sodium  line  shown  by  sodium  vapour  in  a  Bunsen 
burner  may  be  made  to  appear  as  constituted  by  any  number 
of  lines  from  two  to  eignt.  He  also  called  attention  to  a 
possible  explanation  of  certain  close  double  lines  in  the  solar 
spectrum. 

Mr.  Brown  Ayres,  of  the  University  of  Louisiana,  Xew 
Orleans,  read  a  paper  on  some  phenomena  of  diffrlu^ion  due 
to  the  shape  of  the  source  of  light. 

Light  from  a  source  of  different  dimensions  in  directions  at  right 
angles  to  eaoh  other  is  aUowed  to  pass  through  a  square  mesh  wire 
gauze.  The  phenomena  observed  on  a  screen  placed  beyond  the 
gauze  is  peouhar.  Shadows  parallel  to  the  longer  dimensions  of  the 
source  of  light  are  observed  with  Uttle  or  no  shadows  at  right  angles 
to  them.  An  imperfect  image  of  the  wires  of  both  sets  is  seen  in 
rotating  the  source  of  light  through  an  angle  of  45  degrees.  A  blurred 
appearance  is  sometimes  aU  that  there  is  of  this  phenomena.  A  dif- 
fraction phenomenon  of  great  beauty  is  produced  by  p^uiing  sunlight 
through  a  cylindrical  lens  aqd  then  through  the  square  mesh  ffauze. 
The  disturbmg  action  of  the  apparent  diameter  of  the  source  of  light 
as  seen  from  the  gauze  causes  the  disappearance  of  the  shadows  in  the 
plane  perpendicular  to  the  cvlindrioal  tens.  Tlie  mathematical  theory 
of  this  phenomenon  is  of  tne  g^reatest  complexity  and  difficulty.  At 
a  moderate  distance  from  the  gauze  the  appearance  is  that  of  a  bril- 
liantly coloured  striped  doth.  Farther  away  the  regular  spectra  are 
seen  within  and  without  the  geometric  shadow  of  the  urries. 

Prof.  Edwin  H.  Hall  read  a  paper  on  the  *^  rotational  co- 
efficient "  in  gold,  iron,  &c.  The  paper  observed  that  tlie 
rotational  co-efficient  in  gold  is  aflfeoted  but  slightly  by 
change  of  temperature,  if  afPected  at  alL  In  iron  it  is 
strongly  affectea,  while  the  co-efficient  is  increased  by  tem- 
pering. The  permanent  magnetisation  of  steel  effects  a 
rotation. 

SECTION  A. 

THE  NATURE  OF  C03IBTS. 

The  first  paper  read  in  this  section  was  by  Prof.  P.  H.  H. 
Vander  Weyde,  of  Montreal,  on  •*  Some  Suggestions  on  the 
Nature  of  Comets,  with  recent  Astronomical  and  Electrical 
Discoveries." 

That  comets  consist  of  clusters  of  solid  bodies  floating  in  space  has 
been  made  highly  probable  by  the  connections  traced  between  them 
and  meteoric  showers,  while  it  is  not  contrary  to  telesoopic  and 
spectroscopic  observations.  The  question  arises  as  to  what  keeps 
their  masses  separate  and  prevents  them  from  obeving  gravitating 
attractions  and  falling  together  into  one  mass  in  their  common  centre 
of  gravity.  The  recent  revelation  about  the  behaviour  of  what 
Crookes  calls  matter  in  the  fourth  state,  under  the  influence  of 
electric  currents,  and  of  the  latter  in  vacuum  tubes,  and  especially 
when  acted  upon  by  magnetic  repulsion  or  attraction ;  also  the  con- 
sideration that  a  real  vacuum  is  tne  best  of  aU  non-conductors, — all 
this  suggests  that  the  force  which  keeps  the  separate  bodies  constitut- 
ing a  comet  apart  ma^  be  a  permanent  electric  charge,  which 
cannot  escape  from  the  mterplanetary  medium,  and  is  a  good  con- 
ductor. We  can  even  imitate  such  an  action  in  the  air  with  a  bundle 
of  suspended  light  bodies,  charged  with  static  electricity.  Such 
eleotricaUy  charged  clusters  must  be  acted  upon  by  the  sun.  The 
practical  experiments  with  Crookes'  tubes,  and  the  actions  upon  them 
of  magnets  and  bodies  charged  with  static  electricity,  also  suggest 
how  the  sun,  which  may  as  well  exert  electric  as  magnetic  action,  can 
cause  changes  in  comets,  and  regulate  the  development  of  their  tails, 
which  always  manifest  a  solar  repulsion,  veiy  analogous  to  the 
repulsion  by  magnets  of  the  luminous  streams  in  vacuum  tubes. 

Mr.  Winslow  Upton,  of  the  Army  Signal  Office,  Wash- 
ington, read  a  paper  on  ^*  The  Spectroscopic  Rain-band." 

Considerable  attention  has  been  bestowed  on  the  variable  Unes  in 
the  spectrum  due  to  atmospheric  causes,  especially  to  those  due  to 
the  presence  of  aqueous  vapour,  which  have  been  studied  by  Janssen, 
Seccmi,  Smyth,  and  others.  These  vapour  lines  vary  with  the  amount 
of  aqueous  vapour,  and  hence  can  be  taken  as  furnishing  a  measure 
of  the  amount  present  at  different  times.  Regular  observations  have 
been  made  by  myself  with  a  Browning  pocket  spectroscope.  The 
results  obtained  may  be  summarised : — • 

1.  The  rain-band  is  of  value  in  estimating  the  amount  of  moisture 
present  in  the  atmosphere. 
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2.  Its  indicsticms  follow  in  general  those  of  psycerometer,  but 
haTe  the  advantage  of  showing  the  moistore  present  in  a  large  por- 
tion of  the  atmosphere,  which  advantage  is  occasionally  of  use. 

3.  It  is  of  some  use  in  foretelling  rain,  but  must  be  used  as  any 
hygrometer  and  not  as  an  infallible  independent  of  other  conditions. 

4.  Improvements  in  the  instroment  used  are  needed  to  increase  its 
efficiency  before  it  can  be  reg^arded  as  a  meteorological  instrument. 

Prof.  A.  E.  Dolbear  then  read  a  series  of  papers  discussing 
electrical  questions.  The  first,  entitled  "  Electrical  Conducbion 
v&rsm  Induction,"  was  a  comparison  of  the  phenomena  ex- 
hibited in  both  these  branches  of  the  science.  The  broad 
conclusion  deduced  by  the  lecturer  was  that  electricity  was 
conducted  by  matter  and  not  by  air.  The  other  papers 
were  on  the  telephone  as  an  explorer  in  an  electric  field,  on 
vortex  rising  phenomena,  and  on  telegraphing  without 
wires. 

Mr.  Stephen  S.  Haight  read  a  paper  on  "  Danger  from 
Lightning  Increased  by  Telegraph  Wires.*' 

Last  year  he  had  seen  a  house  Btmck  by  lightning  and  the  eave- 
plates  completely  shattered.  No  other  damage  was  done  to  the 
house,  and  the  family  experienced  no  evil  effect  more  than  a  slight 
shock.  At  each  end  of  the  house  was  a  lightning  conductor,  and 
those  rods  bore  no  marks.  In  front  of  the  nouse  was  the  pole  of  a 
telegraph  line,  which  was  stayed  to  the  gate-post  by  a  wire.  This 
wire  was  melted,  the  gate-post  uncased,  and  the  gate  itself  broken. 
A  deep  furrow  also  ran  from  the  gate  to  the  brick  sidewalk,  where  it 
ended  in  a  deep  hole.  A  tree  in  uie  course  of  the  furrow  was  circled 
b^  the  flnid  and  kiUed.  Between  this  and  the  house  no  effects  were 
visible,  and  the  sole  injury  to  the  house  itself  was  the  destruction  of 
the  eave-plates.  There  was  no  doubt  that  the  damage  was  caused 
by  the  stay  wire,  and  that  the  hemlock  trees  attract  the  lightning 
more  than  deciduous  trees. 

Mr.  George  F.  Barker  read  a  paner  on  "Secondary 
Batteries."  Much  attention  is  now  directed  toward  the 
cheapest  possible  method  of  producing  electricity  for  the 
purpose  of  electric  lighting.  In  this  effort  much  time  and 
study  has  been  devoted  by  scientists  to  the  devising  of  the 
best  form  of  secondary  battery,  and  the  lecturer  gave  a  brief 
account  of  experiments  and  research  conducted  by  himself 
in  this  direction,  with  the  object  of  discovering  some  method 
for  facilitating  the  reversal  of  the  electromotive  force  in 
batteries  of  this  kind. 

The  thirty-first  annual  gathering  of  the  American  Associa- 
tion for  the  Advancement  of  Science  was  brought  to  an  end 
by  a  complimentary  excursion  to  Newport  and  Lake  Mem- 
phremagog,  given  by  the  South  Eastern  Railway  Company. 
The  weather  was  fine  and  a  most  enjoyable  day  was  spent. 
On  returning  to  Newport  hands  were  shaken  and  friends 
parted  with  the  words,  "  We  will  not  meet  again  until  we 
assemble  at  Minneapolis.*' 


The  Electric  Light  in  War. — We  have  received  in- 
formation that  the  British  Electric  Light  Company  has 
just  taken  in  hand  an  order  from  the  Admiralty  to  supply 
the  following  search  light  apparatus  for  war  vessels  :  eight 
large  "  Gramme  "  machines  to  produce  a  light  of  40,000 
candles  each,  eight  projectors,  and  eight  hand  lamps,  as 
used  in  the  late  war. 


Another  Exhibition. — ^Another  exhibition  of  electric 
and  gas  lighting  is,  we  understand,  to  be  held  in  St.  James* 
Hall  on  December  llth  next.  Full  particulars  may  be 
obtained  from  Mr.  E.  J.  Cowlings  Welsh,  C.E.,  Palace 
Chambers,  St.  Stephen's,  Westminster. 


The  Latest  Discovert  in  Dynamo  Machines. — 
Assuming,  says  the  World,  that  the  Tim^s  has  discovered  a 
new  dynamo-machine,  how  will  the  discovery  affect  existing 
compwiies  and  their  little  ones  ?  We  should  like  to  know 
that.  It  has  long  been  our  private  opinion  that  these  com- 
panies had  start^  long  before  their  time  with  "  patents " 
most  patently  worthless,  because  the  force  they  were  trying 
to  utilise  was  as  jet  but  imperfectly  under  control,  and  the 
means  of  producing  it  but  crudely  developed.  If  the  new 
machine  which  the  Tirms  says  Sir  William  Thomson  has 
patented  is  one-fifth  the  cost  and  much  more  efficient  than 
any  existing  .machine,  companies  which  have  no  share  in  this 
invention  will  be  in  a  bad  way.  But  then  next  week  some- 
body may  distance  Sir  William  Thomson  ;  for  he  is  not  the 
exclusive  electrical  phenomena  proHucer  now  living,  by  no 
means,  and  another  inventor  may  devise  a  simpler  lamp  than 
any  one  knows  of,  with  the  result  that  the  speculators,  now  in 
the  full  blaze  of  success,  will  in  turn  pass  into  oblivion;  Where 


are  we  in  this  electric  lighting  and  generating  business,  in 
short  ?  Immense  fortunes  are  about  it  somewhere,  bat 
hitherto  they  have  been  the  promoter's  fortunes  only,  and 
all  we  can  see  in  this  new  machine  at  present,  is  a  new  crop 
of  this,  unless,  indeed,  the  public  be  sick  of  the  business. 

Electajc  Lighting.— a  portion  of  the  interior  of  Wind- 
sor Palace  is  about  to  be  illuminated  by  electricity.  The 
preparatory  operations  are  progressing. 

On  Wednesday  week  the  Emperor  and  Crown  Prince  of 
Germany  drove  along  the  Leipziger  Strasse,  Berlin,  to 
inspect  the  electric  lighting  of  that  thoroughfare.  BoUi 
expressed  themselves  as  highly  pleased  with  the  effect. 

The  Cowpen  Local  Board,  at  a  meeting  held  last  week  at 
Waterloo,  Blyth,  resolved  to  memorialise  the  Board  of  Trade 
not  to  grant  a  licence  to  any  company  to  light  the  district 
with  the  electric  light.    There  was  one  dissenting  vote. 

The  electric  light  now  irradiates  the  streets  of  Hull 

Two  electric  lighting  companies  having  notified  to  the 
Elgin  Town  Council  that  they  purposed  applying  to  the 
Board  of  Trade  for  a  Provisional  Order  to  supply  the 
electric  light  within  the  jurisdiction  of  the  council,  that  body 
has  appointed  a  committee  to  look  after  the  matter. 

The  Aberdeen  Gas  and  Lighting  Committee  had  under 
consideration  last  week  no  fewer  than  six  circulars,  from  ag 
many  electric  lighting  companies,  giving  the  necessary  noti- 
fications of  their  intended  applic^ions  for  powers  to  supply 
the  gi'anite  city  with  electricity.  After  deliberating  for 
some  time  the  Committee  decided  to  remit  to  their  Town 
Council  the  question,  "  Should  they  themselves  not  ask  for 
a  Provisional  Order  ?" 

At  the  Town  Council-meeting  on  Monday  the  Clerk  said 
the  Town  Council  had  received  notices  from  the  six  following 
private  companies  of  their  intention  to  apply  for  Provisional 
Orders  to  authorise  the  supply  of  electncity  within  the  dis- 
trict of  the  Town  Council  as  local  authority : — The  Pilsen- 
Joel  and  General  Electric  Light  Company,  Limited ;  the 
Edison  Electric  Light  Companjr,  Limit^ ;  the  Swan  United 
Electric  Light  Company,  Limited  ;  the  Hammond  Electric 
Light  and  Power  Supply  Company,  Limited ;  the  Bmsh 
Electric  Light  and  Power  Company  of  Scotland,  Limited  ; 
Messrs.  Wjuter,  Webb,  &  Co.,  solicitors,  London.  Notice  of 
the  following  motion  was  given  : — ^That  the  Town  Council 
resolve  to  apply  to  the  Board  of  Trade  for  a  Provisional  Order 
under  the  Electric  Lighting  Act,  1882,  to  authorise  the  Town 
Council  as  local  authority  under  the  said  Act  to  supply  elec- 
tricity for  any  public  or  private  purpose  within  the  area  or 
district  of  the  Town  Council  as  local  authority  under  the 
said  Act.  'After  some  discussion  it  was  agreed  to  meet 
specially  on  the  6th  November  next  and  dispose  of  the 
question. 

The  Kintore  Town  Council  are  the  recipients  of  a  conple 
of  letters  asking  their  concurrence  in  applications  about  to 
be  addressed  to  the  Board  of  Trade  for  powers  to  supply 
electricity  to  their  burgh. 

The  great  Brooklyn  bridge,  which  was  begun  in  January, 
1870,  is  slowlv  Hearing  completion,  its  opening  for  foot- 
passengers  and  vehicles  being  promised  before  the  close  of 
this  year.  It  is  intended  that  it  shall  be  lighted  at  night  by 
the  electric  Ught. 

At  the  Fine-Art  Exhibition,  whith  opens  at  Dundee 
to-day,  there  is  to  be  a  display  of  the  electric  light  "on a 
scale  and  with  a  completion  never  before  attempted  in 
Dundee." 

A  FEW  weeks  ago  we  announced  the  withdrawal  of  the 
Maxim  light  from  the  Edinburgh  General  Post-oflSce.  We 
now  learn  that  there  is  a  prospect  of  the  "  Brush  "  getting 
a  trial  there.  The  lighting  of  a  number  of  the  shops  m 
Princes  Street  by  the  local  company  is  also  contemplated. 

The  electric  light  at  the  Munich  Exhibition  has  been  pro- 
nounced a  great  sucicess. 

The  Town  Council  of  Salisbury  are  not  likely  to  0M)0se 
the  application  of  tlie  Edison  Company  to  the  Board  of 
Trade  for  powers  to  supply  their  town  with  light. 

The  press  rooms  of  the  Toronto  Mail  are  now  lighted  by 
electricity. 
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Eight  companies  have  given  the  Birmingham  Town 
Ck)n2idl  notice  of  their  determination  to  apply  for  Provi- 
sional Orders  or  licences  to  supply  Birmingham  with  elec- 
tricity. The  Town  Council  are  to  consider  the  propriety  of 
applying  for  a  Provisional  Order. 

The  electric  light  was  introduced  to  Cambuslang  on 
Tuesday  evening  last. 

At  the  monthly  meeting  of  the  Banff  Town  Council,  on 
Monday,  notices  of  applications  by  the  Brush,  Hammond, 
and  Swan  companies  for  Provisional  Orders  to  the  Board 
of  Trade  were  submitted.  The  deliverance  of  the  Council 
was  that  they  find  they  are  not  at  present  in  a  position  to 
give  consent  to  any  of  the  companies. 

The  Berwick-on-Tweed  Town  Council  have  received  the 
obligatory  notice  from  several  companies. 


obtained  in  the  upper  part  of  the  stopper  as  at  the  interior  of  the 
bulb,  and  therebj  cracks  and  leakage  prevented,  substantially  as  and 
for  the  purpose  set  forth. 


The  GL'lchee  Electric  Light  Company. — On  Tuesday 
evening  last  we  paid  a  visit  to  the  London  Hospital,  at  the 
invitation  of  Mr.  Charlewood,  the  secretary  of  the  above 
company,  for  the  purpose  of  inspecting  an  installation  of  the 
Crookes'  incandescent  electric  lamps.  These  were  burning 
daring  a  conversazione  which  took  place  on  the  previous 
nighty  and  had  been  pronounced  a  great  success  by  the 
assembled  companv.  In  the  dissecting  room,  which  was  gaily 
decorated  and  which  was  for  the  time  devoted  to  more 
pleasurable  scenes,  were  40  incandescent  lamps,  arranged  in 
lOclnstersof  4each.  These  were  supplied  with  the  electric 
current  from  a  Oiilcher  dynamo-electric  machine,  recently 
made  by  Messrs.  Bansome  &  Co.,  of  Chelsea,  in  whose 
premises  it  will  be  remembered  the  Giilcher  system  was 
first  exhibited  in  England.  This  machine,  which  was 
constructed  to  supply  160  such  lamps,  wte  driven  by  a 
14-hor8e-power  nom. steam-engine, manufeotured  by  Messrs. 
Ransome,  Head,  and  Jeffries.  The  Giilcher  system  has 
ahready  been  fully  described  in  the  pages  of  the  Electrical 
Review,  so  that  it  is  quite  unnecessai^  to  say  more 
concerning  this  part  of  the  installation.  The  Crookes' 
incandescent  lamp  differs  from  others,  we  believe,  in  the 
details  of  construction  only ;  it  being  claimed  that  the 
vacuum  is  more  perfect,  the  carbon  filament  purer  and  more 
dense,  ftnd  that  the  methods  of  manufacture  render  their 
production  less  costly. 

Instead  of  using  platinum  leading-in  wires,  Mr.  Crookes 
employs  a  compound  wire  having  a  core  of  copper,  and  a 
sheathing  only  of  the  former  very  expensive  metal.  The 
filament  of  carbon  is  shaped  very  much  in  the  style  of  the 
"  Maxim,"  and  the  bulbs  take  the  shape  of  large  test  tubes, 
instead  of  bulging  out  into  the  globular  form .  The  Warden 
of  the  Hospital,  to  whose  courtesy  we  are  indebted  for  any 
information  we  required,  expressed  a  hope  that  the  time 
might  come  when  that  vast  building  would  be  entirely 
lighted  by  electricity  in  the  place  of  gas.  For  such  estab- 
lishments, of  course,  its  advantages  strike  one  much  more 
forcibljr  than  in  the  case  of  ordinary  households,  although 
there  it  is  most  desirable.  The  general  effect  of  the  lamps 
was  extremely  good,  and  it  is  probable  that  had  not  the 
arrangements  'with  the  Giilcher  Company  been  made  at  the 
last  moment,  the  dynamo-electric  machine  might  hi^ve  been 
worked  to  its  ftiU  capacity  of  160  lamps.  We  may  mention 
that  the  above  com^^y  are  the  possessors  of  Mr.  Crookes' 
various  patents  for  incandescent  electric  Ughting,  for  as  this 
is  one  of  the  most  recent  lamps,  the.  fact  may  not  be 
generally  known. 

Electric  Lamp.— Patent  No.  263,011.  Filed  in  the 
United  States  of  America  Patent  Office,  March  16th,  1882, 
by  A.  Bernstein. 


Claim, — In  an  electric  vacuum-lamp  based  on  the  principle  of  in- 
candescence, the  combination  of  a  glass  globe  or  bulb,  a  st<^per 
sealed  to  the  neck  of  the -same  and  having  a  oentral  evacuating-tube, 
and  of  conducting- wires  which  pass  through  the  stoppers  at  the  upper 
ptLrt  thereof,  the  stopper  being  made  of  thin  glass  throughout  and 
enlarged  at  the  upper  part,  whereby  nearly-  the  same  temperature -is 


Safety  Device  foe  Electric  Lamps. — Patent  No. 
262,423.  Filed  in  the  United  States  of  America  Patent 
Office,  April  24th,  1882,  by  John  H.  Irwin, 


Claim. — 1.  In  combination  with  an  incandescent  electric  lamp 
having  a  carbon  incandescing  filament,  a  safety  device  in  the  main 
circuit,  consisting  of  a  spring  having  a  resistance  equal  to  the  normal 
resistance  of  the  circuit,  adapted  and  arrange^  to  be  thrown  out  of 
circuit  bv  another  spring  wiien  the  resistance  of  the  main  circuit  is 
abnormaUy  increased,  substantially  as  described. 

2.  In  combination  with  an  incandescent  electric  lamp  having  a 
carbon  incandescing  filament,  a  safety  device  in  the  m&in  circuit, 
consisting  of  the  springs,  e  b',  rod,  h,  having  a  contact-piece,  and 
the  arm,  j,  with  electrical  connections,  substantiaUy  as  and  for  the 
purpose  set  forth. 

3.  In  combination  with  an  incandescent  electric  lamp  hiving  a 
carbon  incandescing  filament,  a  safety  device  in  the  main  circuit, 
havixig  the  springs,  e  e',  provided  with  adjusting  set-screws,  f  p',  for 
securing  said  springes  at  the  requisite  tension,  substantially  as  de- 
scribed. 

4.  In  a  safety  device  for  electric  lamps,  base,  a,  posts,  b,  arms,  o  and 
d",  set  screws,  d  and  p,  rod,  h,  contact-piece,  i,  arm,  j,  and  binding- 
posts,  K  and  k',  the  whole  combined  and  arranged  to  operate  substan- 
tially  as  shown  and  described. 


Soiree  at  Guy*s  Hospital.— On  the  evening  of  the 
2nd  instant  the  annual  soiree  was  held,  and  the  rooms  used 
for  the  reception  were  illnminated  by  Messrs.  Siemens 
Brothers  with  the  electric  light.  Fourteen  Siemens  diflfe- 
rential  arc  lamps  were  employed  in  the  wards,  staircases, 
passages  and  courtyard  ;  wnile  71  Swan  lamp  were  placed 
in  the  Anatomical  Museum,  and  10  more  in  the  Electrifying 
room.  The  current  was  derived  from  a  W,  alternate 
current  machine  which,  with  its  Dy  exciter,  was  mounted 
on  a  tumbril  carriage  and  driven  by  a  Marshall  portable 
engine.  The  Wj  machine  was  arranged  for  three  circuits, 
two  being  used  for  the  arc  lamps  and  the  other  for  the  Swan 
lamps.  The  guests  at  the  soiree  numbered  about  2,000,  and . 
much  admiration  was  expressed  at  the  effect  of  the  illumi- 
nation. 

Electbio  Lighting  at  Birmingham. — ^At  the  Birming- 
ham Town  Council  held  on  Tuesdaylast,  the  Mayor  read 
a  communication  from  Messrs.  R.  W.  Winfield  and  Co., 
offering  to  present  to  the  Town  Hall  the  fittings  and  lamps, 
valued  at  £2,000,  which  were  used  during  the  recent  Musical 
Festival  for  lighting  the  Town  Hall  by  the  Crompton- 
Winfield  electric  light,  on  condition  that  the  authorities 
purchased  the  cables  connecting  the  fitting  with  Messrs. 
Winfield's  works  in  Cambridge  Street,  at  their  cost  price, 
£800.  Messrs.  Winfield  also  offer^  to  undertake  the 
supply  of  electricity  to  the  Hall.  The  Mayor  stated  that 
the  average  cost  of  lighting  the  Hall  by  gas  was. a  little 
under  £3  per  night,  whereas  the  estimated  cost  by  the 
Crompton-Winfield  light  was  £12  10s.  per  night.  The 
matter  was  referred  to  the  Estates  Committee. — Times. 


Elbctbic  Lighting  in  Manchestbr.  —  On  Tuesday 
evening,  the  26th  ult.,  the  works  of  Mr.  A.  W.  Richardson, 
engineer,  Manchester,  were  illuminated  by  four  electric  lamps, 
the  invention  of  Mr.  Charles  Lever,  of  Bowdon.  We  under- 
stand that  the  lamps  worked  admirably,  and  we  hear  from 
Mr.  Lever  that  he  contemplates  exhibiting  the  same  at 
the  forthcoming  Crystal  Palace  Exhibition.  The  lamps, 
of  about    2,000   candle-power  each,  were   worked  by 
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Marshall's  four-horse  vertical  engine,  the  current    being 
supplied  by  a  Biirgin  djnamo-electric  machine.    We  are 
informed   that  Mr.  Richardson,  \vho  has  undertaken  the" 
construction  of  these  lamps,  has  already  been  intrusted  with 
a  good  order. 

The  Electric  Light  at  Messrs.  Bowyer  and  Priest- 
ley's Flour  Mills,  Bdckden,  near  Huntingdon. — A 
permanent  installation  of  the  electric  light  by  means  of 
incandescence  lamps  has  recently  been  completed  at  the 
above  mills.  The  electric  current  is  generated  by  a  Siemens 
continuous  current  dynamo-electric  machine  capable  of 
maintaining  60  incandescence  lamps,  a  number  of  which  are 
distributed  in  all  parts  of  the  mill^  passages,  engines  and 
boiler  house. 

As  the  mill  runs  all  night,  the  steady,  brilliant,  and 
colourless  light  is  found  very  advantageous,  enabling  the 
attendants  to  the  various  machines  to  examine  the  quality 
of  the  flour  the  same  as  by  daylight. 

The  contract  was  intrusted  to  Messrs.  Charles  Powis  &  Co., 
and  we  understand  the  light  is  giving  great  satisfaction. 


country  having  beeu  laid  under  his  instructions.  Two 
smaller  cables  are  to  l?e  hid,  one  between  Tottenville  and 
Perth  Amboy,  and  the  other  between  Perth  Amboyand 
South  Amboy.  The  line  will  then  be  complete  to  within 
a  few  miles  of  Philaddpbia,  and  by  October  15th  the  Kae 
is  expected  to  be  in  operation." 


Tenders  Wanted. — The  trustees  of  the  Clyde  Naviga- 
tion have  instructed  their  managers  to  obtain  tenders  for 
lighting  the  graving  docks,  Glasgow,  and  general  terminus 
quay  with  the  electric  light ;  al^  for  providing  telephonic 
communication  to  different  parts  of  the  harbour. 


The  Edinburgh  Failure  Again.— Mr.  P.  T.  Mappin, 
M.P.,  in  addressing  the  shareholders  of  the  Sheffield  GtsB 
Company  the  other  day  referred  to  the  failure  of  the  electric 
Ugbtin^  systems  at  Edinbui^h,  and  said  he  believed  that 
until  the  price  of  the  electric  light  came  somewhat  near 
that  of  gas  the  consumption  of  the  former  would  not  be 
very  large.  Mr.  Mappin  will  probably  soon  have  good 
reasons  for  modifying  his  ideas  on  this  subject. 

Laying  a  Cable  in  the  Narrows.— A  Correspondent 
has  sent  us  the  following  cutting  from  an  American  news- 
paper :  "  The  Baltimore  and  Ohio  Telegraph  Company  has 
laid  a  cable  across  the  Narrows  from  Fort  Wadsworth  to 
Fort  Hamilton.  A  crossing  so  far  down  the  bay  was  elected 
to  avoid  the  danger  of  breakage  or  interrapted  communica- 
tion by  ships  dragging  their  anchors  in  stormy  weather. 
The  water  at  this  point  is  very  deep,  and  it  is  rarely  or  ever 
used  by  vessels  as  an  anchorage.  The  tug-boat  Reba, 
having  in  tow  a  scow  that  carried  the  cable,  started  from 
the  pier  at  Fort  Hamilton,  and  steamed  across  the  bay. 
Among  the  passengers  were  R.  Stewart,  Superintendent  of 
the  B^timore  and  Ohio  Telegraph  Company  ;  C.  W.  Price, 
the  New  York  manager  ;  J.  C.  Haskinson,  one  of  the  road 
surveyors  ;  Thomas  T.  Church,  an  old  telegraph  operator ; 
and  C.  B.  Hotchkiss.  In  the  centre  of  the  scow,  coiled  up 
on  a  large  reel,  was  the  cable,  6,500  ft.  in  length,  and 
weighing  86,000  lbs.  It  contained  seven  copper  con- 
ductors. Each  wire  has  been  given  a  coating  of  tin  and 
covered  with  some  insulating  material.  The  seven  wires 
have  been  bound  together  and  encased  in  an  armour  of 
galvanised  iron  of  the  standard  Endish  No.  3  and  American 
No.  2. 

"The  cable  was  manufactured  by  the  Kerite  Company,  at 
its  works  in  Seymour,  Conn.*  It  is  2^  inches  in  diameter, 
and  is  the  largest  cable  ever  manufactured  in  this  country. 
In  comparison  with  English  cables  the  insulation  is  heavier. 
Before  landing  the  shore  end  the  cable  was  tested  by  Mr. 
Price,  for  the  Telegraph  Company,  and  pronounced  in  good 
order.  At  10.80  the  shore  end  on  the  Staten  Island  side 
was  made  secure,  and  the  word  was  given  to  start.  For 
the  first  1,000  ft.  the  wire  was  run  out  slowly,  but  as  it 
became  apparent  that  eveiything  was  in  good  working 
order  the  speed  was  increased,  and  in  twenty-five  minutes 
the  crossing  was  made.  Men  stood  by  with  water  to  prevent 
fire  by  friction,  but  their  services  were  scarcely  required, 
and  the  laying  of  the  cable  was  pronounced  a  complete 
success.  Some  delay  was  occasioned  in  making  fast  the 
Long  Island  shore-end,  because  of  the  lowness  of  the  tide, 
but  by  1  o'clock  everything  was  finished  and  communica- 
tion between  the  two  shores  was  established. 

"  The  cable  was  laid  under  the  direction  of  John  Clark, 
who  is  a  veteran  in  the  service,  most  of  the  cables  in  this 


Telegrams  for  Cairo.— The  Eastern  Telegraph  Com- 
pany notify  the  restoratiim  of  their  direct  wires  to  Cairo, 
and  the  re-opening  of  the  business  stations  in  that  city. 
Telegrams  wntten  in  code  langu£^  are  again  accepted  for 
all  places  in  Egjrpt. 

The  Steam. ship  "International."— The  India-rubber, 
Gutta-percha,  &  Telegraph  Works  Company,  notify  the  receipt 
of  a  teleeram  from  Mr.  Theophilus  Smith,  Engineer-in- 
charge,  informing  them  that  the  s.8.  International  arrived 
at  Gibraltar  on  Friday,  the  29th,  nlL 

All  well  on  board.  After  having  filled  np  her  bunker* 
with  coal,  she  continued  her  voyage  to  Soussa,  in  Tunis. 

Cultivation  op  Ritbber-trbes. — ^We  read  in  the  Panama 
Star  and  Herald,  that  the  cultivation  of  cotton  and  mbber 
is  receiving  great  encouragement  at  the  hands  of  the  Execu- 
tive in  the  Republic  of  Guatemala.  It  is  felt  that  the 
generalisation  of  various  crops  is  preferable  to  paying 
attention  to  the  cultivation  of  coffee  alone,  and  measures  are 
being  adopted  which  it  is  expected  will  produce  good  retunw. 
One  of  these  has  been  the  issue  of  a  decree  on  the  10th  inst, 
from  which  great  results  are  expected,  A  premiam  of 
seventy-five  dollars,  payable  in  gold,  is  offered  for  every 
thousand  rubber-trees  which  are  planted.  This  premiom 
will  be  paid  directly  the  trees  reach  five  years  of  age.  In 
order  to  prevent  the  decree  being  taken  advantage  of,  tiie 
government  stipulates  that  the  land  planted  shall  not  be 
above  1,000  fii.  above  the  level  of  the  sea ;  whilst  so  as  to 
encourage  planters,  the  State  will  furnish  gratuitously  the 
young  plants  required  for  setting  out.  The  cultiTation  of 
cotton  IS  also  encoun^ed,  and  a  premium  of  two  dollars  will 
be  paid  by  the  Republic  during  the  next  five  years  on  each 
quintal  of  cotton  exported.  These  different  dispositioiis 
have  been  warmly  approved  by  the  public,  who  fiiUy  andcov 
stand  that  the  growth  of  many  products  by  agriculturists 
will  prevent  the  embarrassment  which  has  been  caused  this 
year  Dy  the  comparative  failure  of  the  cofiee  crop.  The 
cultivation  of  cotton  has  long  been  ftiUy  understood,  and  no 
difficulty  will,  therefore,  be  experienced  in  spreading  the 
growth  of  this  valuable  staple.  With  the  india-rubber  tree, 
however,  matters  are  different ;  and  it  is  doubtful  if  any 
correct  thesis  has  been  published  which  would  be  of  value  to 
those  who  might  desire  to  invest  capital  in  what  promises  to 
be  a  most  successful  enterprise.  Correspondence  is  therefore 
solicited  on  the  subject,  and  if  any  of  our  readers  can  supply 
information,  the  columns  of  the  Star  and  Herald  are  alwajrs 
open  for  the  publication  of  anything  refeiring  to  tms 
important  industry. 


Cable  News. — ^Many  of  the  daily  papers  of  Thorsday, 
the  28th  ult.,  as  we  noticed  last  weel^  contained  a  short 
statement,  headed  ''  Completion  of  a  New  Atlantic  Cable," 
or  something  to  that  effect.  These  statements,  however,  were, 
we  need  scarcely  8^,  invariably  very  inaccurate.  Thefactsare 
that  Messrs,  M.  H.  Gray,  J.  K.  Gray,  H.  M.  Walter,  J. 
Bailey,  junr.,  and  J.  Mathieson,  junr.,  of  the  Engineering 
staff  of  the  Silvertown  Telegraph  Company,  with  31  cable 
hands,  and  6  stewards  from  the  ss.  Silvertown^  returned 
from  Panama  per  Royal  Mail  s.s.  NiJe^  after  the  completioD 
of  the  Central  and  South  American  Telegraph  Companiei' 
cables  from  Chorillos  (Peru)  to  Salina  Cruz,  Tehuantepec 
(Mexico).  

Telegrams  for  Egypt,  &c.— Telegraphic  communication 
with  all  parts  of  Egvpt  has  now  been  restored.  TelegrapWc 
communication  to  India,  China,  the  East  Indian  Islandfl, 
South  Airica,  and  Australia,  by  the  route  of  the  Eastern 
Telegraph  Company,  is  re-opened. 

Cable  Bepaired.— The  cable  between  St.  Thomas  and( 
St.  Kitts  is  now  repaired. 
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TiKNTSiN  AND  Chbfoo.— A  Shanghai  telegram,  dated 
AnguBt  29th,  says  telegraphic  communication  between 
Tientsin  and  Chefoo  is  about  to  be  established. 


TsLBQRAMS  FOR  China.— There  is  at  present  no  tele- 
graphic commonication  with  Amoj,  the.  cables  between 
Shanghai  and  Amoj,  and  between  Amoj  and  Hong  Eong, 
being  interropted. 

TsLEOBAPH  Cable  Intberupted. — Jbe  cable  between 
Fao  and  Bushire  is  interrupted. 


Elsctbio  Bailwatb. — Dr.  Siemens  is  about  to  extend 
his  electric  railway  system  in  Germany. 


MAK0UE8TER  MECHANICS'  INSTITUTION.— The  annual 
distribution  of  prizes  gained  by  students  of  this  institution 
was  made  on  Monday  by  Mr.  Oliver  Hey  wood,  in  the 
presence  of  a  distinguished  audience.  Mr.  Martin,  the 
teacher  of  the  cla«8  in  telegraphy,  gained  at  the  recent  City 
and  Guilds  of  London  Technolo^cal  Examinations  the 
second  prize  of  £5,  and  a  silver  medal  in  the  honours  grade. 
Mr.  D.  P.  Dallas,  in  the  ordinary  grade,  carried  oflF  a  prize 
of  £3  and  a  bronze  medal.  A  noteworthy  feature  or  the 
distribution  was- the  nresentation  of  certificates  to  the  Misses 
Smith,  of  the  Lancashire  and  Cheshire  Telephone  Company's 
Exchange,  who  are  the  first  young  women  in  the  kingdom 
who  have  gained  certificates  from  the  City  and  Guilds  of 
London. 


UxiLisENa  Electric  Cmcurrs  for  Various  Purposes. 
—On  Thnrsday  week  Prof.  Barratt,  of  Dublin,  exhibited  to 
the  directors  of  the  National  Telephone  Company,  at  their 
ofBoes  in  Edinburgh,  his  system  of  utilising  electric  circuits 
for  various  purposes.  We  gave  a  short  description  of  Prof. 
Barratt's  system  on  page  408  of  last  volume. 


Person-al.— It  is  with  regret  we  learn  that  Mr.  Spottis- 
woodc  (President  of  the  Royal  Society)  has  met  with  an 
accident  and  broken  his  arm.  We  are,  however,  glad  to 
hear  that  he  is  doing  well  and  hopes  soon  to  be  again  about 
at  his  work.  A  number  of  our  readers  are  doubtless  aware 
that  Mr.  Spottiswoode  has  recently  fitted  up  a  very  exten- 
sive set  of  apparatus  to  assist  him  in  his  inquiries  into  the 
principles  which  govern  electric  action.  Any  serious  check 
to  his  labours  is,  therefore,  to  be  deplored. 


The  Electric  Launch.— The  following  particulars  con- 
cerning the  Electric  Launch  supplementing  the  information 
aheadv  made  public  in  the  columns  of  the  Times,  are  supplied 
to  us  W  Professor  Silvanus  P.  Thompson  .—The  launch  is 
built  of  iron  except  the  decks  and  cabm  fittings.  Her  length 
w  a  trifle  over  25  ft. ;  breadth  of  beam,  5  ft. ;  draught,  1  ft. 
9  in.  forward,  and  2  ft.  6  m.  aft.  She  can  hold  54  accumu- 
lators of  the  type  described  in  the  Times.  The  Coriiss- 
Browne  propeller  is  20  in.  in  diameter  with  22  inches 
dearanoe  and  8  feet  ptch.  The  screw  makes  850  revolutions 
per  minute,  while  the  machines  run  at  900.  The  weight 
of  the  two  Siemens  dynamos  is  640  lbs. :  the  accumulators 
^^h  1^  tons.  The  calculated  average  speed  is  9  miles 
per  hour,  which  was  indeed  attained  on  the  trial  trip  ;  the 
S*ed  being  a  Uttle  under  8  knots  against  the  tide,  and  over 
11  knots  with  the  tide,  though  the  belts  slipped  a  little 
owing  to  their  being  new.  The  design  and  construction  of 
the  <tetails  of  the  boat  are  chiefly  due  to  Mr.  A.  Reckenzaun, 
niechanical  engineer  to  the  Electrical  Power  Storage  Ccwu- 
pMiy.  After  testing  accumulators  of  the  pattern  uwd  Prof. 
-Thompson  endorses  the  claim  that  they  can  ftimish  a  current 
of  80  amperes  for  over  10  hours. 

,A  Gbntle  Hint. — The  National  Telephone  Company 
pves  public  notice  that  during  the  winter  months  the  pro- 
gftts  of  erecting  telephone  lines,  owing  to  snow-storms, 
post,  &c.,  is  much  retarded,  and  suggests  to  those  who  are 
intending,  during  the  course  of  the  next  six  months,  to 
become  either  subscribers  to  the  Exchange,  or  renters  of 
private  wires,  the  desirability  of  giving  in  their  orders  now, 
W)  save  delay  and  consequent  disappointment. 


NEW  COMPANY  REGISTERED. 

Electro-Amaloakator  Company  (LiMrrsD). — Capital 
£20,000,  in  £100  shares.  Office:  Tower  Chambers, 
Finsbnry  Pavement.     Objects  :  To  *  purchase  the  letters 

Eitent  No.  8,046,  dated  28th,  June,  1882,  granted  to 
ichard  Barker  for  the  invention  of  a  more  profitable 
extraction  of  ^old  and  silver  by  means  of  electricitv. 
Signatories  (with  one  share  each) :  Henry  Beckwith, 
96,  Palmerston  Buildings ;  W.  J.  Tanner,  5,  Argyll  Road, 
Kensington ;  G.  Rudall,  8,  Waterloo,  Kilbum  ;  Henry 
Beckwith,  Junr.,  Leyton ;  R.  S.  Gladstone,  Tower  CSiambers, 
Mnsbury  Pavement ;  C.  T.  Gladstone,  The  Albany ; 
W.  R.  May  (electrician),  Malvern  Road,  N.  Registered 
27th  September,  by  R.  S.  Eraser,  28,  Moorgate  Street. 


OFFICIAL  RETURNS  OF  ELECTRIC  COMPANIES. 

Thk  following  returns  have  been  recently  filed : — 

Indian  and  Oriental  Electrical  Storage  and 
Works  Company  (Limited). — ^The  return  of  this  company, 
made  up  to  the  25th  of  July,  was  reg^istered  on  the  25th  ult. 
The  nominal  capital  is  £400,000,  in  £5  shares.  80,000 
shares  have  been  subscribed  for  and  £2  per  share  called  up. 
The  call  has  been  responded  to  to  the  extent  of  £59,018, 
leaving  £982  unpaid. 

London  and  Provincl^  Electric  LianriNG  and 
Power  Generating  Company  (Limited).— The  return 
made  up  to  the  21st  September  was  registered  on  the  28th 
ult.  The  nominal  capital  is  £250,000,  in  £5  shares. 
18,818  shares  have  been  taken  up  and  the  fdll  amount  called 
thereupon.  The  calls  paid  amount  to  £66,839  and  unpaid 
to  £2,226. 

Provincl^  (Brush)  Electric  Light  and  Power  Com- 
pany (Limited). — ^The  return  made  up  to  the  28rd  of 
August  was  filed  on  the  6th  ult.  The  nominal  capital  is 
£200,000,  in  £5  shares.  The  number  of  shares  taken  up  is  . 
19,841,  and  a  call  of  £2  10s.  has  been  made.  The  calls  paid 
amount  to  £44,189  10s.  and  unpaid  to  £5,418. 

Devon  and  Cornwall  Electric  Light  and  Power 
Company  (Limited). — The  return  of  this  company,  made 
up  to  the  20th  ult.,  was  filed  on  the  same  date.  The  nominal 
capital  is  £100,000,  in  £5  shares.  9,276  have  been  sub- 
scribed for  and  £2  10s.  called  thereupon,  and  1,850  shares 
have  been  issued  as  fully  paid.  The  calls  paid  amount  to 
£18,902  and  unpaid  to  £4,288. 

Callender's  Bitumen  Telegraph  and  Waterproof 
Company  (Limitbd). — The  return  of  this  company,  made 
up  to  the  2nd  of  June,  was  filed  on  the  6th  of  June.  The 
nominal  capital  is  £40,000,  in  £10  shares,  the  whole  of  which 
have  been  subscribed  for  and  paid  up. 


NEW  PATENTS— 1882. 


4625.  '*  ImproTements  in  Plants* 8  seoondaij  batteries,  and  in 
apparatua  connected  with  such  or  other  batteries."  St.  G-.  Lave- 
Fox.    Dated  September  28. 

4645.  "  Electric  meters.*'    S.  D.  Mott.    Dated  September  29. 

4646.  ''Electric  meters."    S.  D.  Mott.    Dated  September  29. 
4661.     <*  Means  or  apparatus  for  registering  the  supply  of  eleo- 

tridty.**    J.  H.  Gbeknhill.    Dated  September  30. 

4665.  ''An  improved  eleotro-motor."  M.  Ikxzsoh.  Dated 
September  30. 

4674.  "  Steam-engines  and  the  operation  of  electrical  generators 
thereby.'*  T.  J.  Hi2n>F0XU>.  (Communicated  by  T.  A.  Edison.) 
Dated  October  2. 

4676.  "  Improvements  in  incandescent  electric  lamps,  and  in  the 
preparation  of  the  carbon  filament  therefor."  J.  F.  Pbillips. 
(Communicated  by  C.  H.  F.  Miiller.)    Dated  October  3. 

4680.  <' Dynamo-electric  and  magneto-electric  machines."  J.  S. 
Bbbxan,  W.  Tatlob,  and  F.  Kino.    Dated  October  2. 

4691.  "Improvements  in  the  generation  and  distribution  of 
electric  energy,  and  in  apparatus  therefor."  F.  C.  Pbillifs.  Dated 
October  2. 

4694.  "Machinery  and  apparatus  for  generating  and  utilising 
electricity."  E.  Edwabds,  A.  F.  St.  Gbobob,  and  H.  L.  Pbillifs. 
Dated  October  3. 

4695.  "Electric  lamps."  E.  Eowabos  and  A.  F.  St.  Gbobqk. 
Dated  October  3. 

4696.  "  Electrical  accumulators  or  secondary  batteries."  A.  F. 
St.  Obobob.    Dated  October  3. 

4712.  "Electric  bells  and  alarm  clocks,  and  apparatus  to  be  used 
in  connection  therewith."  B.  W.  Wbbb  and  H.  P.  F.  and  J. 
JxxraoK.    Dated  October  3. 
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The  CShaimum :  The  second  reeolutioii  I  have  to  propose  is  that  the 
preference  dividend,  at  the  rate  of  10  per  cent,  per  annum,  less 
Uioome-taz,  and  a  dividend  of  3s.  per  share  on  the  ordinary  shares, 
free  of  income-tax,  for  the  half-year  ending  the  30th  June  last  be, 
and  are,  hereby  declared. 

Mr.  Edmund  Etlinger  seconded  the  motion,  which  was  likewise 
carried  nnanimonsly. 

The  Chairman :  I  do  not  know  if  the  shareholders  are  aware  that 
we  are  going  to  leave  oar  present  offices,  and  go  into  new  ones,  which 
will  be  very  much  nearer  we  centre  of  business,  and  altogether  very 
superior  offices  to  those  which  we  now  have,  and  no  doubt  when  we 
have  once  got  there  it  will  contribute  to  the  increase  of  our  business. 
It  will  be  »r  more  handy  for  the  greater  number  of  our  customers, 
and,  altogether,  it  will  be  a  deoidMl  advantage  to  the  companv,  and 
srill  result  in  some  increase  of  business.  Our  new  offices  will  be  at 
the  comer  of  Leadenhall  and  Oraoechuroh  Street,  and  we  consider 
ourselves  fortunate  in  ^tting  such  a  good  position. 

Mr.  W.  Stimpson  said  that  while  this  was  a  very  successful  piece 
of  business,  they  must  remember  that  the  interests  of  the  ordinary 
and  of  the  preference  shareholders,  though  identical  in  the  matter  of 
general  success,  were  not  quite  idenuoal  in  the  division  of  the 
money.  The  ordinary  shareholders  had  waited  several  years  without 
getting  any  interest  at  all,  and  now  when  the  takings  were  hurge,  and 
Uie  profits  certainly  proportionately  so,  they  did  mink  tiiat  by  iMs 
time  they  should  have  got  5  per  cent.  There  was  wisdom,  no  doubt, 
in  making  a  good  reserve,  but  would  it  not  be  reasonable  to  hope  that 
it  should  not  be  too  largely  increased  when  preference  shareholders 
were  getting  10  per  oent  out  of  the  company.  If  the  reserve  increased 
to  a  very  heavy  amount,  preferential  sharoholders  would  stand  in  a 
Texy  fine  position,  but  it  would  be  somewhat  at  the  expense  of  the 
interests  of  the  ordinary  shareholders. 

The  (Thairman  asked  if  the  speaker  could  point  out  to  the  directors  * 
any  way  in  which  thejr  could  place  the  ordinary  shareholders  in  a 
more  satiafaotoiy  position  P  Thoy  could  not  help  the  advantages  of 
the  10  per  cent,  preference  shares.  They  had  been  glad  to  get  ^em 
taken  when  they  were,  and  any  ordinary  shareholder  might  take 
preference  stock.  It  was  as  much  the  interest  of  the  ordinary  share- 
holder as  of  the  preference  that  there  should  bo  a  very  large  reserve. 
If  they  were  to  give  them  a  larger  dividend  than  they  thought  it  at 
present  prudent  to  do — then  suppose  the  cable  broke,  and  tiieir 
lescTTO  was  so  low  that  they  could  not  repair  it — the  dividend  would 
disappear  altogether,  and  it  would  be  very  doubtful  wheUier  it  would 
reappear  again  or  not.  The  best  practical  proof  of  the  importance 
of  having  a  reserve  fund  was  seen  when  their  cable  broke  last.  In 
consequence  of  having  a  reserve  of  upwards  of  £6,000,  their  shares 
only  went  down  some  10s.  or  15s.  per  share.  But  when,  some  years 
ago,  the  cable  broke  and  there  was  only  a  small  reserve  fund,  their 
shares  went  down  to  about  £1  10s. ;  nobody,  indeed,  would  have  them. 
The  fact  of  having  a  ^ood  reserve  fund  gave  the  ordinary  shares  a 
price  in  the  market  wmoh  they  would  not  otherwise  have  borne,  and 
people  were  content  to  pay  that  price  and  wait,  with  a  moderate  divi- 
dend, until  the  company  was  in  a  position  to  pay  a  higher  dividend. 
Certainly  the  ordinary  dividend  at  present  was  a  very  poor  one  upon 
the  amount  of  i>aid  up  money  upon  the  shares ;  yet  a  great  many 
people  held  shares  that  were  bought  at  £3,  and,  as  far  as  they  were 
concerned,  Ss.  per  share  was  a  very  handsome  return.  StiU  ne  did 
not  look  upon  that  as  a  dividend  Ukely  to  be  normally  paid.  They 
expected,  if  they  had  anything  like  fair  luck,  to  pay  a  very  much 
larger  dividend  by-and-bye.  But  they  could  not  alter  the  position  of 
the  ordinary  and  preferential  shareholders.  If  they  could  get  rid  of 
the  preference  shares  they  should  be  very  glad  to  do  so,  but  no  pre- 
ference shareholder  would  g^ve  up  his  rights. 

Mr.  Stimpson  said  he  had  only  risen  to  express  the  hope  that  the 
reserve  would  not  be  made  too  large  at  the  expense  of  ^e  ordinary 
shareholders ;  that  they  were  not  to  be  made  the  means  by  which  the 
preferential  shareholders  should  gfet  their  dividends  as  safe  as  consols 
while  the  ordinary  shareholders  were  being  a  little  bit  starved. 

The  Chairman  said  that  they  were  not  the  only  company  in  which 
the  same  state  of  things  as  regarded  share  capital  existed.  The  Cuba 
imder  similar  circumstances  had  issued  10  per  cent,  preference  shares, 
and  it  had  been  discussed  in  all  manner  of  ways  how  to  get  rid  of 
these  shares  since.  The  discussion,  however,  had  never  r^ulted  in 
anything  that  was  practicable. 

Mr.  M.  Gray  said  that  the  neighbouring  company  to  the  Cuba 
had  done  otherwise. 

The  Chairman  said  that  was  because  they  were  insolvent  (laughter); 
they  had  come  to  the  shareholders  and  said  that  there  was  no  chance 
of  getting  preference  dividends  for  many  years  to  come  ;  of  course 
this  company  could  do  nothing  of  the  kind. 

Mr.  Cray  said  that  that  was  the  case.  There  was  no  doubt  that 
the  preference  shareholders  had  got  a  legal  position,  and  a  pretty 
utrong  one,  and  were  never  likely  to  rive  up  their  vantage  ground. 
Th^  having  of  a  big  reserve  fund,  no  doubt,  tended  to  give  a  greater 
mu'ket  value  to  the  preference  shares,  because  it  secured,  in  the  eyes 
of  investors,  the  payment  of  a  dividend. 

The  Chairman  said  that  that  was  inseparable  from  the  constitution 
and  issue  of  preference  shares.  They  could  not  have  got  the  capital 
raised  but  for  these  preference  shares ;  Uiey  were  glad  to  get  it  at  Uie 
time,  and  they  had  no  means  of  doing  away  with  the  conditions  of 
issue.  The  ordinary  shareholders  got  as  much  benefit  from  the 
reserve  fund  as  the  preference  shareholders  in  the  long  run. 

Mr.  Stimpson  said  his  only  point  was  not  to  made  Uie  reserve  fund 
too  large. 

The  Chairman  said  that  was  a  very  fair  question  to  raise,  but  they 
were  a  long  way  from  considering  that  question  yet.  Looldng  at  the 
cost  of  thdr  cables  and  the  amount  of  their  reserve  fund,  they  would 
find  that  they  had  a  smaller  reserve  fund  proportionally  than  any 
other  company  he  knew  of.  If  they  wished  thia  company  to  maintain 
a  -adlid  position  th^  must  continue  to  add  to  the  fund  every  half 
year.  When  it  did  reach  a  considerably  larger  amount,  then  it 
might  be  *-»*fc-«*  to  consider  whether  they  couW  not  reduce  the  half 


yearly  addition  to  the  reserve  fund,  but  not  till  then.    There  was  no 
other  business  before  the  meeting,  and  he  would  only  thank  those 
present  for  their  attendance. 
The  proceedings  then  terminated. 


THE   JABLOOHKOFF    ELECTRIC     LIGHT    AND 
POWER  COMPANY. 

UimxB  the  presidency  of  Mr.  James  TVUson,  an  extraordinary 
general  meeting  of  the  shareholders  of  the  above-named  oompaa? 
took  place,  on  Tuesday  afternoon,  at  the  City  Terminus  Eu>t«( 
Cannon  Street.  The  secretary,  Mr.  F.  H.  ReeveSf  having  read  the 
notice  convening  the  meeting. 

The  Chairman  said  it  was  simply  his  business  now  to  move  that  the 
special  resolution,  which  was  passed  on  the  15th  of  last  month,  *'be, 
and  is,  hereby  confirmed ;  '*  and  as  he  had  fully  explained  the  impoit- 
ance  of  the  suggested  alterations,  which  were  dictated  by  the  Oom- 
mittee  of  the  Stock  Exchange  before  they  would  grant  the  company  a 
settlement,  he  did  not  think  it  necessary  to  go  further  into4he  matter 
now.  He  begged  then  to  move  * 'That  the  articles  of  assodatioQ  be, 
and  the  same  are,  hereby  altered  as  follows : — 1.  By  the  omission  d 
articles  16,  20,  and  31.  2.  By  the  omission  of  the  following  wordf 
'and  the  dividends,  if  any,  forfeited  therewith'  from  ar&de  32. 
3.  By  the  omission  of  the  word  '  meeting  *  between  the  words  '  saeh  * 
and  '  to '  in  article  48,  and  the  insertion  of  the  words  '  business  ihall 
be  given '  instead  thereof." 

The  motion,  having  been  seconded  by  Mr.  Tooley,  was  put  to  the 
meeting  and  carried,  and  the  proceedings  terminated. 


POWER 


HENLEY'S    ELECTRIC    LIGHT    AND 
COMPANY. 

Thb  statutory  meeting  of  the  shareholders  of  the  above-named 
company  was  held  at  4,  Coleman  Street,  on  Monday,  Mr.  Morgaa 
Uoyd,  Q.C.,  M.P.,  presiding. 

llie  Chairman  said:  Ladies  and  gentlemen,  we  ought,  properlj 
spei^dng,  to  call  upon  the  secretary  to  read  the  notioe  convening  the 
meeting ;  but,  as  tnere  is  no  copy  of  it  in  the  room,  perhaps  you  will 
take  it  as  read.  This  is,  as  you  Imow,  what  is  called  the  statutory  meet- 
ing of  the  company,  required  to  be  held  by  Act  of  Parliament,  within 
four  months  after  registration.  At  that  meeting,  as  a  rule,  very  little 
is  considered,  in  fact,  no  business  can  very  well  be  done  at  the  fint 
stetutory  meeting,  because  companies  are  very  seldom  indeed  in  a 
position  to  show  any  work  done  oesidee  the  starting,  in  so  short  aa 
mterval  from  the  &te  of  registration ;  and  therefore  what  is  usoal 
is  for  the  shareholders  to  meet  together  to  receive  a  short  statement 
in  connection  with  the  company^s  affairs  up  to  that  date.  Nov, 
gfentlemen,  I  am  sorry  that  1  have  not  a  great  deal  to  say  to  you, 
because,  owing  partly  to  what  some  people  call  the  Icmg  vacation, 
and  others  the  **  deaa  season,"  and  others,  a  holiday,  when  people 
are  out  of  town,  it  is  difficult  to  gfet  engineers,  and  even  business  men, 
to  attend  to  business  throughout  that  period.  This  con^any  havinf 
come  into  existence  not  very  long  before  the  *<dead  season' 
commenced,  there  has  been  very  little  done.  The  directors  hare 
taken  care  that  the  money  subscribed  by  the  shareholders  should  not 
be  used  until  it  could  be  so  profiteblv,  and  it  is  now  in  the  bank,  not 
one  penny  of  it  having  been  spent.  Of  course  it  is  satisfactory  to  know 
that  the  money  is  safe ;  but  you  may  naturally  ask,  *'  Well ;  why  has 
not  something  been  done  P  "  One  reason  for  that  is  this,  that  oertiin 
arrang^emente  have  not  yet  been  completed  which  will  enable  the 
company  to  commence  work  on  a  business  footing ;  but  negotiations 
are  going  on  which  I  believe  are  likely  to  result  in  a  satisfactoiy 
maimer.  So  far  as  the  purchase  of  the  business  and  of  the  patents 
from  Mr.  Henley  is  concerned,  Mr.  Henley  has  agreed  with  the 
company  that  until  things  are  in  such  a  condition  as  will  fairly  enaUs 
us  to  see  our  way  to  make  the  company  a  success,  he  will  not  ask  for 
one  shilling  on  any  paid-up  shares  from  the  company.  That,  ao  fax, 
shows  what  faith  Mr.  Henley  has  in  his  own  inventions  and  in  the 
value  of  his  patente.  We  have  had  communications  from  two  or  three 
sources,  and  we  have  been  offered  a  concession  of  very  considenbls 
value  from  one  of  the  first  Governmento  of  the  world  (I  am  not  at 
libc^y  now  to  mention  the  name  of  the  country),  but  it  one  of  the 
first  of  the  great  ^wers.  The  concessions  are  of  considerable  value, 
and  are  for  lighting  up  some  public  works.  The  mommit  we  find 
ourselves  in  a  position  to  do  so  we  shall  take  up  the  oonoessionB. 
There  have  been  applications  also  to  Mr.  Henley  for  dynamo 
machines,  which  we  have  not  3ret  felt  ourselves  in  a  positioo 
to  accept,  but  which  remain  open.  The  directors  have  been 
assisted  most  materially  by  the  solicitor  of  the  company, 
and  are  now  in  negotiations  upon  various  matters ;  and  I  hope 
when  we  meet  again,  and  perhaps  long  before  we  meet  again  as  i 
company,  that  I  shaU  be  in  a  position  to  lay  before  you  a  satis^rtoty 
stotement  with  regard  to  all  tnose  matters  under  negotiatioBO>nt  is 
the  meantime  I  must  ask  you  to  trust  your  directors  witU  the  bw- 
ness.  We  are  doing  what  we  can  to  mature  matters,  ai' '  Xwhea  ^ 
are  so  matured  we  shall  take  you  entirely  into  our  coi^giifideDee.  We 
have  been  asked  to  keep  private  certain  names,  anc'^  on^  the  ooa* 
tracte  are  completed  we  nave  no  right  to  make  ^eiJ  (juaMibBc.  l^J 
tell  you  this,  c^tlemen,  that  for  uie  present  or  ^)Qi;a]i£ltre  sie  ia  * 
position  to  commence  business,  we  have  taken  osTpj^j^^vftssaam 
should  be  incurred;  offices  are  supplied  to  us  f<{^|^jr  oc^BOf  ^^''^ 
solicitor.  The  secretory  for  the  present  does  his  ^;fl|^w^  go^atoo^T* 
believing  that  the  company  will  be  a  success  and|^  'tbetiflift^?"!f 
when  he  will  be  paid.  We  have  incurred  n^  n^  &!^tast,  sad  it  ^ 
intended  to  incur  none  until  we  find  we  are  in  aj^^  formatiQB  toooBB^'^ 
business.    That,  I  think,  is  aU  I  have  to  tell  JJntialbX^ 

The  proceedings  concluded  with  a  vote  of  1  thestttiBb  to  the  <****"* 
proposed  by  Mr.  B.  L.  Baynham,  seconded  ^  ^  •  Tjf^BalL 
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the  figure,  althotigh  this  method  may  be  revenied.  But  for  the  better 
nodentanding  of  the  following  descriptloii  of  the  yarious  plans  under 
this  inyention,  it  will  be  taken  as  granted  that  the  lower  or  negatife 
holder  is  the  one  urged  forward  by  the  Btep-by«step  movement ;  and 
that  the  re>adjustment  of  the  arc  is  effected  by  the  upper  or  positlTe 
hold^.  In  the  inyention  before  cited  it  is  proposed  to  accomplish  the 
re-adjustment  of  the  arc,  after  a  certain  number  of  impulses  of  the 
feeding  magnet,  by  short-circuiting  the  main  or  arc-striking  magnet ; 
now  it  is  found  in  practice  it  is  much  better  to  rererse  its  polarity. 
This  is  done,  According  to  this  invention,  by  winding  the  main  magneib, 
Ut  differentially  by  a  shunt  coil,  s,  across  the  arc  ;  but  the  said  shunt 
ooil,  §,  which  reverses  it,  is  only  put  momentarily  in  circuit  at  the 
readjusting  periods.  It  is  also  proposed,  in  addition  to  this  momen- 
tary reversal  of  the  polarity  of  the  main  magnet,  that  another  magnet 
wound  in  preferably  the  same  shunt  as  the  reversing  coil  be  some- 
times placed  in  opposition  to  the  said  main  magnet,  x,  at  x,  though 
not  shown  in  the  <u*awing,  in  order  to  puU  the  annature,  ▲,  smartly 
away  from  the  poles  of  i£e  main  magnet,  as  the  t^sidual  magnetism 
or  the  over  or  under  reversal  of  its  polarity  miglvTprevent  the  arma- 
ture retiring  with  that  suddenness  which  is  so  es^ntial  to  the  proper 
performance  of  the  lamp.  A  mechanical-sudden  contact  arrangement, 
suitable  for  the  said  momentary  periodical  reversals  of  the  main 
magnet,  is  substantially  as  follows,  and  is  shown  in  fig.  1 — viz.,  the 
magnet,  r,  which  g^ves  the  step-by-step  movement  to  the  lower 
carbon-holder,  also  turns  a  ratchet  wheel,  w,  substantially  as  de- 
Acribed  in  previous  patent  referred  to  ;  but  Uiis  wheel,  w,  is  furnished 
with  a  projecting  insulated  boss,  b,  upon  which  a  spring  or  lever,  L, 
rests.  An  insulated  pin,  p,  is  placed  near  the  outside  of  the  said 
wheel,  so  that  as  the  wheel  revolves  the  pin,  p,  wiU  lift  the  lever  or 
spring,  i^  off  the  boss,  b,  and  at  a  certain  part  of  each  revolution 
sdlow  the  spring  to  drop  suddenly  upon  the  boss,  b,  again ;  now  a 
contact  spring  or  pin,  x,  is  placed  on  the  said  rotatii^  wheel,  w, 
oocapying  a  position  between  the  said  insulated  pin,  p,  and  the  boss, 
B,  so  that  as  the  lever  or  spring  falls  from  the  insulated  pin  to  the 
insulated  boss  it  will  rub  or  touch  the  said  metal  or  contact  spring  or 
pin,  K,  momentarily.  Now,  this  momentary  contact  completes  the 
reversing  ooil,  8  (and  opposing  magnet,  if  any),  as  before  described, 
and  thus  the  arc  will  be  re-adjusted  to  its  correct  leng^  as  the  dutch, 
K,  will  allow  the  carbons  to  meet  and  then  lift  the  top  carbon  the 
correct  distance.  It  will  be  seen  that  according  to  the  foregoing 
method  the  feed  and  regrulation  of  the  lamps  do  not  depend  upon 
the  yariation.8  in  the  len^h  of  the  arc  or  the  particular  requirement 
of  any  lamp  in  a  circuit,  but  the  regulation  Ib  purely  mechanical  and 
arlutrary,  although,  of  course,  the  rate  of  feed  and  the  intervals  of 
re-adjustmsDt  are  based  upon  the  well -ascertained  rate  of  consump- 
tion and  character  of  the  carbons  employed. 

905.  "Secondary  batteries."  J.  W.  Swan.  Dated  February  24. 
4d.  Has  for  its  object  the  more  economical  production  of  lead  in  a 
finely  divided  state  with  a  view  to  its  use  in  connection  with  the  pole 
plates  of  secondary  batteries  and  also  the  construction  of  pole  plates 
not  liable  to  oxidation.  In  carrying  out  the  first  part  of  the  invention 
the  inventor  takes  galena  or  sulphide  of  lead  in  a  finely  divided  state 
and  reduces  it  to  the  state  of  metallic  lead  by  acting  upon  it  by 
hydrogen  evolved  in  process  of  electro  chemical  action  or  by  hydrogen 
evolved  by  chemical  action.  In  the  first  case  the  inventor  plaices  it  in 
contact  with  the  negative  or  hydrogen  pole  of  an  electrolytic  cell 
containing  hydrochloric  acid  or  other  suitable  electrolyte,  and  through 
which  an  electric  current  is  passed  until  the  required  reduction  of  the 
lead  to  a  metallic  state  is  effected.  The  inventor  sometimes  promotes 
the  decomposition  by  stirring  the  sulphide,  either  by  moving  the 
negative  pole  amongst  the  mass  of  sulphide  and  acid  or  other  elec- 
trolytic liquid,  or  by  employment  of  a  stirrer  unconnected  with  the 
poles.  It  ifi  also  proposed  to  effect  the  reduction  of  the  lead  sulphide 
to  a  metallic  state  by  the  chemical  action  of  metallio  zinc  or  metallic 
iron  in  contact  with  the  sulphide  and  acid,  and  to  promote  the  action 
b^  stirring  and  the  application  of  heat.  Having  produced  the  finely 
divided  lead  in  the  manner  described,  the  inventor  applies  it  to  the 
p<de  plates  of  secondary  voltaic  cells  of  the  t^pe  of  cells  known  as 
rlant^*s  seoondanr  cells  to  facilitate  the  formation  of  oxide  of  lead  on 
one  of  the  pole  piates  and  the  occlusion  of  hydrogen  on  the  other  of 
the  pole  plates. 

922.  **  Transmitting  and  receiving  audible  signals  by  electricity." 
A  F.  St.  Gbobob.  Dated  February  2d.  8d.  Kelates  to  apparatus 
nsed  for  the  purpose  of  aooustiool  electric  teleg^phy  or  telephony, 
and  it  has  for  its  objects  novel  methods  of  construction  and  arrange- 
ment of  snoh  apparatus  so  that  it  is  more  simple  and  effective,  and  at 
the  same  time  cheaper  in  manufacture  and  working  than  apparatus 
for  such  purposes  as  neretofore  ordinarily  constructed  and  used. 

943.  **  Machinery  for  obtaining  continuous  or  alternating  currents 
of  electricity."  Hbnbt  Edwabd  Newiou.  (A  communication  from 
abroad  by  Alphonse  Isidore  Gravier,  of  Paris,  in  the  Kepublic  of 
France.)    We  shall  refer  to  this  apparatus  fully  in  our  next  issue. 

958.  «  Cutting  and  reeling  paper  for  telegraphio  purposes,  &c." 
W.  "W.  Ck>LLBT.  Dated  February  27.  6d.  Relates  to  apparatus 
for  cutting  a  roll  or  web  of  paper  of  the  usual  width  into  strips  suit- 
able for  use  in  recording  and  printing  telegraphic  instruments  and 
for  other  purposes,  and  simultaneously  reeling  such  strips. 

985.  **  Apparatus  for  lighting  ffas  by  electricity,  &c."  C.  L. 
Olabxs  and  J.  Leioh.  Dated  Man£  1.  6d.  This  invention  relates 
to  improvements  upon  the  apparatus  for  which  previous  Letters 
Patent  No.  2229  in  the  year  of  our  Lord  one  thousand  eight  hundred 
and  eighty  and  No.  24  o  in  the  year  of  our  Lord  one  thmisand  eight 
hundred  and  eighty-one  have  been  granted  to  the  inventors;  the 
first  part  of  the  said  invention  consisting  in  improvements  in  the 
^nend  construction  and  arrangement  of  an  electric  lamp  for  light- 
^ST  ?as,  and  the  second  part  of  the  same  consisting  in  an  improved 
o*ttery  which  besides  bemg  specially  adapted  to  the  improved  eleotrio 
gaa  lighter  it  also  applicable  to  other  electrical  appliances  wherein 
a  imaU  portable  battery  is  required. 


CITY  NOTES,  REPORTS,  MEETINGS,  &c. 


THE  WEST  INQIA  AND   PANAMA  TELEGRAPH 
COMPANY  (LIMITED). 

At  a  meeting  of  the  board  of  directors,  held  on  the  4th  inst.,  tiM 
aooounts  for  the  six  months  to  the  30th  June  last  were  submitted, 
and  showed  a  balance  of  £12,621  6s.  lid.  on  Bevenue  Aooount.  The 
directors  decided,  after  placing  £5,000  to  reserve,  to  carry  the  balance 
of  £7,621  68.  lid.  forward.  In  oonsequence  of  the  unusually  heavy 
cost  of  r^airs  to  oables  during  t^e  past  and  current  half  years,  the 
directors  are  unable  to  recommend  a  payment  on  account  of  the 
arrears  of  dividend  on  the  F^ferenco  Shares. 


DIRECT    SPANISH    TELEGRAPH    COMPANY 
(LIMITED). 

On  the  29th  ult.,  the  eighteenth  ordinary  general  meeting  of  the  above 
company  was  held  in  Cannon  Street  Hotel,  Neil  Bannatyne, Esq.,  chair- 
man of  the  company,  presiding.  There  was  only  a  small  attendance 
of  shareholders.  The  Manager,  Mr.  0.  Qerhardi,  having  read  the  notice 
convening  the  meeting,  the  Chairman  said:  I  suppose  you  will  take  the 
report  and  accounts  as  read.  (**Agreed."J  The  report  and  accounts 
having  been  in  your  hands,  and  you  having  no  doubt  gfiven  them  a 
careful  perusal,  I  think  there  is  nothing  in  them  that  requires  any 
special  remark  before  I  propose  the  first  resolution.  The  share- 
holders, I  think,  will  have  looked  at  the  accounts,  as  the  directors  have 
done,  with  perhaps  somewhat  mixed^  feelings.  As  regards  the 
increased  tn^c,  we  look  upon  that  with  great  satisfaction.  It  has 
been  steadily  maintained  from  month  to  month  throughout  the 
half-year,  with  the  exception  of  the  month  of  Hay,  during  the 
greater  portion  of  ^hich  month  the  Bilbao  cable  was  interrupted. 
While  we  look  at  the  increased  traffic  with  g^reat  satisfaction,  that 
is  somewhat  modified  by  the  circumstance  that  we  did  not  get 
the  result  which  we  would  have  anticipated  from  our  increase 
of  traffic,  in  consequence  of  our  having  had  to  repair  the  Bilbao 
cable,  which  you  wiU  see  from  tha  accounts  has  cost  us  no  less  a 
sum  than  £2,814  9s.  4d. ;  and  although  that  amount  is  not  in  excess 
of  what  we  anticipated  we  should  have  to  pay,  although  we  do  not 
consider  it  unreasonable,  yet  it  was  such  as  very  materiaJly  to  reduce 
the  balance  of  profit  which  otherwise  would  have  been  at  our  credit, 
and  which  we  could  have  disposed  of.  If  we  had  had  no  interruption 
during  that  month,  we  would  have  been  able  to  pay  the  ordinary 
shareholders  a  mu(^  higher  dividend  than  we  are  declaring  to-day. 
"We  would  sdso  be  able  to  add  more  to  the  reserve  fund  than  what  we 
recommend  you  to  do  to-day,  and  we  would  have  carried  forward 
a  larger  balance  than  what  remains,  as  you  will  see  from  the  accounts. 
Still  I  must  say,  that  for  myself,  and  I  suppose  my^  colleagues  agree 
with  me,  that  I  consider  that  we  are  in  a  more  satisfactory  position 
now  than  we  have  ever  been.  We  have  a  reserve  fund  of  £6,000 ; 
we  have  a  steady  increase  of  traffic  over  what  we  ever  received 
before,  and  our  prospects  are  altogether  better,  I  think,  than  they 
have  ever  been  wnen  we  met  you  on  any  previous  occasion.  I  trust 
we  will  have  no  interruption  in  either  of  our  cables  for  some  time 
to  come,  and  if  we  have  not  we  shall  no  doubt  be  in  a  position  to 
pay  the  ordinary  shareholders  a  considerably  higher  rate  of  dividend 
than  we  do  now,  and  at  the  same  time  add  most  materially  in  the 
six  monlhs  to  our  reserve  fund,  which  we  all  consider  a  matter  of 
the  highest  importance  to  the  welfare  of  the  company.  I  may  just 
say  that  for  the  three  months  of  the  present  half  year,  whicn  will 
expire  to-morrow,  our  receipts  will  show  an  increase  of  something 
like  £700.  We  can  scarody  expect  to  maintain  that  increase 
for  the  rest  of  the  half  year,  because  our  receipts  for  the 
corresponding  three  months  of  last  year  were  exceedingly  good, 
more  than  £2,000  a  month.  If  we  can  only  have  the  same  traffic 
as  last  year — I  trust  we  shall  have  an  increase— but  if  we  only 
maintain  our  ground  as  to  receipts  we  shall  be  in  a  bettOT 
position  than  we  have  ever  been.  Of  course  that  is  conting3nt  on 
the  cable  woridng  the  whole  timi.  I  may  mention  for  your  infer- 
mation,  that  Uie  fault  in  the  Bilbao  cable  was  in  about  90  f athcma  of 
water,  near  the  French  coast.  Tne  cable  on  both  sides  of  the  fault 
was  found  to  be  in  excaedingly  good  conditicn— 4M  sound  as  when  it 
was  laid.  In  looking  at  the  expenditure,  I  may  remaik  that  although 
there  is  an  unavoidable  increase  in  consequence  of  increased  traffic, 
the  proportion  of  expenditure  is  not  higher  than  it  has  been.  As 
compared  with  the  receipts  it  will  contrast  very  favourably  with  that 
of  o&er  companies  doing  the  same  description  of  traffic.  The  board 
will  continue  to  give  its  efiPorts  to  keep  down  expenditure  as  far  as  is 
consistent  with  Uie  proper  working  of  the  lines.  We  are  making 
arrangements  to  have  a  special  wire  between  London  and  Falmouth. 
Tills  will  really  involve  little  or  no  extra  expenditure,  as  the  oosi 
will  be  less  Chan  the  amount  which  we  at  present  par  to  the  Post- 
office,  and  we  are  certain  that  we  can  derive  great  advantage  from 
that  arrangement.  As  regards  the  payment  of  the  dividend,  I  may 
say  that  we  have  received  a  telegram  from  Madrid  stating  that  the 
balance  of  messages  accounts  for  the  second  quarter  of  the  present 
year  may  be  expected  to  be  received,  at  all  events  the  greater  portion 
of  it,  by  about  the  1 5th  or  20th  of  October,  and  whenever  it  is  received 
the  dividend  warrants  will  be  issued  at  onoe.  I  really  do  not  think 
there  is  anything  else  that  I  have  to  mention.  Of  course,  if  any 
shareholder  has  an^  question  to  ask  we  shall  be  very  happy  to  reply  and 
give  any  inf ormatlo^  to  the  best  of  our  power.  I  beg  leave  to  move 
the  first  resolution  to  this  effect :  That  the  report  and  accounts  now 
presented  be,  and  the  same  hereby  are,  received  and  adopted. 

Mr,  Abraham  Scott  seconded  the  resolution,  which  was  then  put 
to  the  meeting  and  carried  unanimously. 


292 


THE  ZELBGBAPHIO  JOTJBZTAL  AlTD 

ELECTRICAL    REVIEW. 


[Oct.  14,  1882. 


"^^mmmum 


B!  [:.:L..£LJ/JBT^ 


Fio.  1. 


Fio.  2 


+ 

+ 

-f- 

+ 

H 

+ 

+ 

+ 

- 

- 

- 

- 

- 

- 

- 

- 

a 

a 

a 

a 

a 

a 

a 

a 

& 

& 

h 

& 

6 

h 

h 

b 

+ 

+ 

+ 

+ 

-1- 

+ 

+ 

+ 

- 

. 

- 

- 

— 

. 

- 

- 

Fio.  4. 


Fio.  3. 


/      \ 

^     . 

/ff=h\ 

ff^ 

a' 

A  4 

a" 

A  + 
A  + 

A  + 

A  + 
A  * 
A  + 

A  + 

Wjj     \  ^  / 

jy> 

1 

Fio.  8. 


Fio.  5, 


Fio.  9. 


Fio.  10. 


o 


¥ 


I'l 


M: 


^ 


m 


Fio.  6. 


Fio.  1. 


,i!  when  f ' 
Jld^uoe. 
until  the 

ttl  mne  are 

toothing  o; 
^]£  ir^tuito 
*  time  will 
^pctiN.^  ana 


fto  the  ohd 
Ball. 
\ 
-\ 


\ 


Oct.  14,  1882.] 


TBB  TBLBOBAFHIO  JOUSKAL  AND 

ELECTRICAL    REVIEW. 


291 


THE  TELEGRAPHIC  JOURNAL  AND 
Vol.  XI.— No.  255. 


THE   "FERRANTI"   MACHINE. 


ALTHOuaH  80  much  interest  has  recently  been  excited  in 
the  public  mind  by  the  various  reports  which  have  been 
circulated  as  to  the  revolution  to  be  effected  in  electric 
lighting  by  the  new  dynamo-electric  machine  devised  by 
Mr.  Ferranti,  the  effect  on  the  shares  of  the  other  electric 
light  companies  has  been  comparatively  nothing  worth 
speaking  of.  Whether  this  state  of  things  will  continue 
remains  to  be  seen  ;  but  it  appears  evident  that  the  public 
is  beginning  to  understand  what  may  be  expected  from  the 
^  very  best  machines  that  we  can  ever  hope  to  produce.  We 
may  mention  here  that  the  system  of  electric  lighting  of 
which  we  are  now  speaking,  and  which  is  being  brought 
forward  under  the  auspices  of  the  "  Hammond "  Electric 
Light  Company,  is.  known  under  the  name  of  *'  Ferranti " 
only,  Sir  William  Thomson's  connection  with  the  former 
gentleman  being  in  the  alternating  current  machine  of 
which  they  are  joint  inventors.  An  interesting  correspon- 
dencCy  touching  the  efSciency  of  the  new  machine,  has 
recently  taken  place  in  the  columns  of  the  Times,  and  a  Mr. 
Pertwee— evidently  an  enthusiastic  advocate  of  the  Fer- 
ranti system — makes  use  of  what  knowledge  he  possesses 
r^iarding  the  merits  of  the  recent  invention  to  place  the 
Brush  machines  in  a  bad  light.  The  secretary  of  the  Anglo- 
American  Brush  Electric  Light  Corporation  has  replied 
to  Mr.  Pertwee's  criticisms,  very  much  to  the  point ;  how- 
ever, we  can  only  express  a  wish  that  the  public  will  look 
at  such  correspondence  with  indifference,  until  they  can  be 
actually  supplied  with  genuine  figures  on  which  to  base 
their  judgment. 

It  is  easy  for  those  conversant  with  the  details  of  electric 
lighting  to  see  where  comparisons  fail,  but  the  general 
public  cannot  yet  be  expected  to  understand  that  machines 
constructed  for  arc  lights  will  not  answer  for  incandescence 
lamps.  We  stated  in  our  columns  a  short  time  since  that 
it  was  difficult  to  credit  the  stated  low  efficiency  of  the 
Brush  machine  for  incandescent  lighting,  more  especially 
if  constructed  for  the  latter  purpose,  and  we  now  find  that 
the  results  given  were  obtained  from  a  machine  manu- 
factured for  arc  lighting.  Eleven  incandescent  lamps,  of 
20  candle-power  each  per  horse-power,  from  a  Ferranti 
dynamo  is  not  such  an  exceedingly  startling  performance  as 
many  would  imagine,  unless  we  understand  by  this  that  the 
horse-power  is  that  of  the  engine,  and  not  electrical.  We 
do  not  know  where  Mr.  Pertwee  gets  his  information  from 
concerning  the  large  Ferranti  machine  for  25,000  lamps, 
and  upon  which  he  bases  some  comparative  estimates,  but 
we  presume  that  all  the  various  types  of  these  machines  are 
calcnlafced  from  the  experimental  one.  There  is,  however, 
^^eal/y  in  existence  a  dynamo-electric  machine,  devised  by 
another  inventor,  which  we  believe  was  constructed  either  for 
•'>,000  01: 8,000  lamps.  This  we  hear  is,  experimentally,  highly 


successful,  and  as  many  as  2,000  incandescence  lights  have 
at  present  been  connected  up  with  the  machine.  We  are 
not  at  liberty  to  publish  further  information  we  have 
regarding  this  dynamo,  the  largest  by  fer  yet  actually  con- 
structed, but  as  its  results  will  be  eagerly  looked  for  we 
shall  endeavour  to  keep  our  readers  informed  as  to  its  per- 
formances. To  the  best  of  our  knowledge,  only  a  small 
experimental  Ferranti  machine  has  yet  been  tested,  and 
on  the  strength  of  this  the  Hammond  Electric  Light  Com- 
pany has  issued  a  pamphlet  giving  estimates  for  complete 
installations  of  the  Ferranti  system,  from  25  to  25,000 
incandescence  lamps,  and  from  1  to  65  arc  lamps,  each 
system  of  lighting  being  from  one  machine. 

We  recommend  this  circular  to  the  notice  of  all  interested 
in  electric  Ughting,  and  it  may  not  be  out  of  place  to  give 
some  particulars  here  as  to  the  estimated  prices  of  these  new 
machines.  One  P  Ferranti  dynamo,  for  65  lamps  of  4,500 
(nominal)  candle-power  each,  £650,  and  an  E^  machine,  for 
82  similar  lamps,  £850.  For  65  arc  lamps,  of  2,000 
(nominal)  candle-power  each,  one  E^  machine  costs  £850, 
and  a  machine  for  26  similar  lamps,  £200.  Concerning 
these  latter  it  is  stated  that  three-quarter  indicated  horse- 
power is  required  for  each  light.  It  would  be  premature  to 
express  an  opinion  on  this  matter  at  present,  but  one  thing 
is  certain,  that  if  machines  to  produce  the  above  results  can 
be  sold  at  the  prices  quoted,  then  the  venture  of  the 
Hammond  Electric  Light  Company  will  be  well  repaid ; 
and  the  public  also  will  not  be  slow  to  take  advantage  of 
the  greater  inducements  offered  to  further  the  progress  of 
electric  lighting. 


NEW    DYNAMO-ELECTRIC    MACHINES 


Th^be  is  no  doubt  but  that  the  commutator  of  a  continuous 
current  dynamo-electric  machine  gives  generally  more 
trouble,  and  requires  more  attention,  than  any  of  the  other 
parts  of  such  apparatus.  The  reasons  why  the  commutator 
requires  special  care  are  too  well  known  to  electricians  to 
render  it  necessary  for  us  to  dwell  upon  them ;  and  to  do 
away  with  this  portion  of  the  machine  altogether  has  long, 
been  the  aim  of  many  inventors. 

We  do  not  know  oi  any  successfril  result  in  this  direction 
as  yet,  and  when  an  invention  professing  to  accomplish  this 
object  is  brought  forward  it  deserves  more  than  passing 
notice. 

There  has  just  been  issued  the  specification  of  H.  E. 
Newton  (conmiunicated  by  Alphonse  Isidore  Gravier,  of 
Paris).  M.  Oravier's  previous  ideas  are  well  known  to 
electric  light  engineers,  and  the  object  of  the  present  inven- 
tion is  the  production  of  continuous  or  of  alternating 
currents  from  a  dynamo-electric  machine,  either  in  intensity, 
quantity,  or  in  series,  without  the  use  of  rubbers,  collectors, 
brushes,  or  commutators. 

The  inventor  says  that  by  studying  the  action  of  dynamo 
or  magneto-electric  machines,  one  general  fact  which  domi- 
nates them  all  is  apparent,  viz.,  the  necessity  for  the  com- 
mutation of  the  current  produced. 

Thus  if  a  permanent  or  electro-magnet  be  caused  to  turn 
in  front  of  a  system  of  bobbins  however  arranged,  currents 
are  induced  in  these  bobbins  which  change  in  direction  at 
each  half  revolution  of  the  inducing  magnet. 

This  is  all  very  well  when  such  alternating  currents  can 
be  utilised;  but  should  continuous  currents  be  required, 
recourse  must  be  had  to  various  contrivances,  such  as  com- 
mutators, rubbers,  brushes,  &c. 

Besides  this,  the  currents  thus  obtained  and  re-arranged 
are  not  continuous  in  the  strict  interpretation  of  the  word. 
They  are  in  the  same  direction,  it  is  true,  but  they  really 
consist  of  a  series  of  short  currents  starting  from  zero,  risinf 
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te  a  maximnm  of  intensity  and  descending  again  to  zero, 
these  currents  being  adjusted  to  each  other  oy  means  of  the 
coQunutators,  rabbers,  or  brashes. 

It.  Gravier  then  illostrates  diagrammaticallj  the  rise  and 
&11  of  an  ordinary  alternating  current,  and  also  of  a  con- 
tinnoas  current  during  one  enthre  revolution  of  the  inducing 
magnet. 

He  then,  by  means  of  other  diagrams  and  experiments, 
fihows  that  the  successive  inversions  of  the  induced  currents 
«re  due  to  the  successive  passages  of  inductors  of  opposite 
polarities.  His  conclusion  is,  that  as  the  successive  passages 
of  opposite  inductive  polarities  furnish  induced  alternating 
'Carrents,  it  is  only  logical  to  suppose  that  successive  pas- 
sages of  inductive  polarities  of  the  same  sign,  would  furnish 
induced  currents  m  the  same  direction  and  the  rearrange- 
ment or  commutation  of  the  induced  current  would  thereby 
"be  avoided  ;  it  would,  however,  be  necessary  to  effect  the 
•commutation  of  the  magnetic  poles  of  the  inducing 
magnets. 

Therefore  the  chief  object  of  M.  Gravier's  invention  is  to 
substitute  for  the  commutation  of  the  induced  currents  the 

Sreliminary  commutation  of  the  magnetic  poles  of  the  in- 
ucing  magnets. 

The  inventor  thus  describes  his  apparatus  : — 

The  magnetic  commutation  inductor  will  be  composed  of 
soft  iron,  copper  or  soft  iron  combined  with  copper,  or  any 
other  metal  which  may  offer  advantages  in  respect  to  price 
or  inductive  capabilities. 

As  to  its  form  it  may  take  all  those  furnished  by  the  solids 
of  revolution  or  any  other  fi^e  that  can  be  inscribed  in  a 
fiolid  of  revolution ;  in  a  word,  it  may  take  any  of  the  forms 
that  an  electro-magnet  simple  or  compound  is  capable  of 
taking,  and  it  may  be  in  a  single  piece  or  in  a  number  of 
pieces. 

It  is  to  be  placed  in  a  magnetic  field  of  one  or  of  several 
jpermanent,  or  electro-magnets  of  which  it  sustains  the 
maCTetic  influence.  It  is  to  be  surrounded  concentrically 
with  circuits  upon  which  it  should  exercise  its  inductive 
influence. 

In  certain  cases  it  may  be  placed  in  the  circuit  of  an 
'exterior  source. 

Its  movement  determines  the  magnetic  or  electro-mag- 
netic commutation  of  its  elements. 

Its  motion  will  be  bv  preference  rotary,  but  in  certain 
<;a8es  it  may  have  an  fJtemating  rectilinear  motion,  or  an 
^temating  circular  motion  imparted  to  it. 

It  is  influenced  either  by  the  magnetic  fleld  in  which  it  is 
placed,  bv  the  current  from  an  exterior  source,  or  by  both 
oembinea. 

It  will  react  by  its  moticm  upon  the  induction  circuits  in 
which  it  is  placea.  The  induction  armatures  and  the  fixed 
induced  circuits  may  be  dependent  upon  each  other,  or  may 
be  independent  of  each  other. 

In  the  case  of  simple  magnetic  commutation  no  mechanical 
•connection  will  exist  between  the  movable  induction  arma- 
Xnre  and  the  fixed  induced  circuit.  The  only  connection  in 
this  case  is  simply  magnetic. 

Figs.  1,  2,  8,  4,  5,  and  6,  of  the  accompanying  drawings, 
represent  various  views  of  a  continuous  current  machine 
constructed  according  to  this  invention,  without  commu- 
tator or  collectors,  but  with  magnetic  commutation  inductor. 

Fig.  1  is  a  transverse  section  of  the  machine,  showing  the 
arrangements  adopted  for  the  magnetic  commutation  inductor 
or  rotary  armature  and  the  fixed  magnet. 

Fig.  2  is  a  longitudinal  section,  and  fig.  8  a  side  elevation 
of  the  same. 

Fi^.  4  ia  a  development  of  the  rotary  armature  of  the 
machme,  showing  the  arrangement  of  the  magnetic  polarities 
when  under  the  influence  of  the  poles  of  the  fixed  electro- 
m^ets. 

Fig.  5  is  a  plan  of  the  machine. 

Fig.  6  is  an  end  elevation  of  the  same. 

The  induction  cylinder  or  revolving  armature  is  shown  as 
composed  of  sixteen  bars  of  soft  iron,  aaa,  b  b  b,  separated 
digbtly  from  one  another  by  pieces  of  paper,  or  other  suitable 
material  These  bars  are  mounted  upon  and  secured  at 
their  extremities  to  two  discs  of  soft  iron,  d  d,  by  means  of 
screws,  and  the  whole  is  mounted  upon  an  axle,  0,  turning  in 
suitable  bearings. 

The  stationary  field  magnet,  A  a}  a",  b  b^  b^\  is  composed 
of  eight  cast-iron  rings,  one  of  these  rings  being  hardened  so 


as  to  retain  a  certain  amount  of  residual  magnetism  for  the 
initial  effect. 

Fig.  1  shows  the  configuration  and  the  mode  of  coiling  of 
the  field  magnets. 

The  eight  rings  are  separated  by  insulating  material,  and 
are  clamped  together  by  means  of  bolts,  two  exterior  frames 
of  cast  iron  provided  with  plummer  blocks  completing  the 
iron  part  of  the  filed  field  magnet,  and  being  solidly  clamped 
to  the  eisht  rings  by  the  same  bolts. 

The  wmding  of  the  wire  is  in  actual  practice  divided  in 
such  a  manner  as  to  form  forty  separate  circuits,  the  extremi- 
ties of  each  of  which  terminate  in  a  grouping  table  to  allow 
of  the  circuits  being  grouped  together  in  any  wajr  that  may 
be  found  desirable  either  in  quantity,  tension,  or  m  series. 

On  starting  the  rotary  armature  it  will  be  polarised  by  the 
residual  magnetism  of  the  exterior  magnet  and  an  electrical 
current  will  be  induced  in  the  coils  of  the  exterior  maj^et. 
This  current  will  strengthen  the  fixed  magnet  which  in  its 
turn  will  strengthen  the  rotating  armature  and  induce  a 
current  in  the  coils  thereof. 

A  reciprocal  action  being  thus  set  up  the  currents  of 
electricity  will  flow  from  the  terminals  of  the  coils  of  the 
extemid  magnet,  which  may  be  used  as  above  stated  without 
employing  a  commutator  and  collectors. 

As  a  modiflcation  of  the  above,  two  rotary  armatures  of 
different  dimensions  may  be  mounted  on  the  same  axle,  the 
larger  one  being  coiled  so  as  to  produce  two  consequent 
poles,  and  the  coils  connected  by  metal  plates  with  the  coils 
of  the  adjacent  smaller  armature.  Both  armatures  will  be 
provided  with  field  magnets,  the  larger  field  magnet  being 
coiled  so  as  to  produce  two  or  more  currents,  one  or  more  of 
which  should  circulate  in  the  coils  of  the  smaller  field 
magnet. 

This  arrangement  is  illustrated  at  figs.  7,  8,  9  and  10, 
of  the  drawings,  fig.  7  being  a  verticaJ  section  through 
the  axis  of  the  machine,  in  which  a  J  is  an  annular  electro- 
magnet with  two  consequent  poles  within  which  is  mounted 
upon  an  axle,  0,  the  inducing  ring,  /.  a  b  is  another 
annular  electro-magnet  also  with  two  consequent  poles,  and 
mounted  upon  a  wooden  filling  piece  keyed  fest  to  the  axle, 
0.  The  core  of  this  electro-magnet,  like  all  the  others, 
consists  either  of  cast  iron  or  of  thin  plates  of  sheet  iron, 

? laced  together  and  formed  with  notches,  as  seen  in  fig.  8. 
t  is  of  sufficient  size  to  admit  of  there  being  placed  upon  it 
about  thirty  kilogrammes  of  wire  having  a  resistance  equal 
to  ten  ohms,  and  is  five  times  larger  than  the  core  of  the 
ring,  f . 

c  is  a  radial  conductor  which  may  be  cylindrical  or  conical. 
To  each  of  the  plates  of  the  conductor  are  connected  on  one 
side  the  entering  and  exit  ends  of  two  consecutive  helices  of 
the  inducing  ring,  t,  and  at  the  opposite  side  the  entering  and 
exit  ends  of  two  consecutive  helices  of  the  inductor  ring, 
A  B,  as  indicated  in  the  diagram,  fig.  9,  which  also  shows 
the  course  of  the  currents  from  the  primary  or  induced  to  the 
secondary  or  inductor  magnets. 

Fig.  10  is  a  diagram  showing  another  arrangement  in 
which  each  helix  of  uie  ring, «,  is  connected  to  the  correspond- 
ing helix  of  the  ring,  A  b,  in  such  a  way  that  each  pair  of 
helices  of  the  ring,  t,  forms  with  the  corresponding  pair  of 
helices  on  the  ring,  A  b,  a  closed  circuit.  The  helices  are  in 
this  case  "  in  quantity." 

Under  these  conditions  in  either  of  the  two  systems  the 
induced  currents  of  the  ring,  i,  pass  to  the  inductor  ring,  a  b, 
just  at  the  points,  where  in  the  ordinary  way  the  bruflhes  or 
rubbers  would  be  placed. 

In  flg.  7, 1 1  is  a  flxed  exterior  ring  covered  with,  say,  7,500 
kilogrammes  of  wire,  having  a  resistance  of  0*85  ohms. 

On  rotating  the  axes,  0,  carrying  the  two  armatur^,  a 
continuous  current  will  be  induced  in  the  wire  of  the  ring, 
1 1,  which  current  may  be  utilised  in  any  desired  mannner, 
a  portion  however  being  furnished  to  the  primary  inductor. 


We  have  thought  the  invention  of  M.  Gravier  of  sufficient 
interest  to  many  of  the  readers  of  the  Electrical  Review 
to  give  it  a  prominent  position  in  our  columns,  but  we  shall 
reserve  any  remarks  on  this  dynamo-electric  machine  for  a 
future  occasion. 

The  Iberian  Electric  Light  Company  is,  we  understand, 
in  course  of  voluntary  liquidation. 
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VYLE'S    DOUBLE    CURRENT    KEY. 


Speed  and  ease  of  working  on  the  Morse  gygtem  is  greatly 
inflaenced  by  the  form  of  key  employed.  The  design  of 
even  the  simplest  form  of  single  current  key  is  by  no  means 


nected  to  "line"  and  "earth"  pespectirely,  and  phj 
between  insulated  contacts  as  in  the  ordinary  doable  carrent 
key.  Now  the  lever,  ^,  being  short,  a  very  smsJl  movement 
of  the  lever,  t,  will  move  the  ends  of  the  contact  Bprings,  i,?, 
through  a  considerable  distance,  so  that  the  contact  screws 
need  not  be  set  very  close  together,  and  as  the  motion  i& 


Fio.  1. 


a  matter  of  unimportance,  though  judging  from  some  of  the 
wonderfiil  and  fearful  patterns  of  this  simple  piece  of 
apparatus  which  we  find  illustrated  in  many  of  our  electrical 
text  books,  it  might  be  imagined  that  the  matter  is  not  of 
the  shghtest  moment.  Practical  telegraphists,  however, 
who  are  the  best  judges  of  such  matters,  know  very  well  the 
advantages  and  disadvantages  of  particular  patterns.  The 
double  current  system,  which  in  this  country  is  largely 
employed,  especially  on  long  circuits,  is  worked,  as  is  well 
known,  by  a  key,  which,  by  its  action  causes  reversals  in  the 
line  current ;  this  arrangement  necessitates  the  use  of  four 
contact  points,  and  as  it  is  necessary  that  two  of  these  be 
brought  into  action  when  the  key  is  depressed  and  the  other 
two  when  it  is  raised,  and  moreover  that  the  makes  and 
breaks  of  contact  be  made  with  certainty,  the  play  of  the  key 
has  to  be  made  comparatively  large.  This  length  of  play  is 
an  objectionable  feature  in  the  double  current  key,  as  it 
hinders  quick  working,  and  moreover  renders  the  latter  more 
fatiguing  than  is  the  case  with  the  single  current  key,  where 
the  nlay  can  be  reduced  alm6st  to  nothing.  The  object  of 
Mr.  Vyle's  double  current  key  is  to  reduce  the  amount  of 
play  down  to  that  required  for  a  single  current  key,  without 
sacrificing  the  certainty  of  the  cont^ts  being  properly  made 
and  broken.    The  general  view  of  the  key  is  shown  by  fig.  1. 

It  will  be  seen  that  eight  terminals  are  provided,  three  of 
these  are,  however,  simply  for  the  purpose  of  enabling  the 
key  to  be  used  for  single  current  working,  so  that  a  smgle 
current  and  a  double  current  circuit  can  both  be  worked  at 
the  same  time ;  this  feature  is  not,  however,  claimed  as  a 
special  improvement. 

The  smallness  of  the  play  in  the  contacts  is  obtained 
by   the   following  arrangement   (shown  by  fig.  2*),    The 


txzO 


Fio.  2. 


end,  T,  of  the  main  lever  ot  the  key  is  provided  with  a  small 
roller,  r,  this  roller  presses  against  the  short  lever,  i,  fixed  to 
th^  axle,  a,  on  which  are  fixed  two  insulated  springs,  one  of 
which,  s,  is  seen  in  fig.  2.  These  insulated  springs  are  con- 
tire  i£  drawn  from  the  reverse  side  of  the  key  to  that  shown 


caused  through  the  medium  of  the  roller,  r,  the  motion 
is  very  easy. 

A  special  feature  in  the  key  is  the  vertical  arrangement  of 
the  contact  springs  and  their  contacts,  which  renders  the 
adjustment  of  the  latter  very  easy,  since  they  are  easily  seen 
and  got  at. 


REVIEWS. 


Guide  des  Epreuves  Electriques.  Par  Valdemar  Hosklsr. 
Traduit  sur  la  seconde  Edition  anglaise,  par  A.  L. 
Tbrnant.    Paris  :  G.  Masson. 

The  translation  of  Capt.  Hoskiaer's  well-known  work  conld 
hardly  have  been  undertaken  by  anyone  better  qualified 
than  M.  Ternant.  The  book  being  a  mere  translation  does 
not  afford  scope  for  criticism,  and  we  need  not  say  more  than 
that  French  scientific  literature  will  be  decidedly  l^nefited 
by  the  addition  of  the  work  in  question. 


La  Navigation  Elecfriqtie.  Par  Georges  Dart.  Para: 
Librairie  Polytechnique  de  J.  Baudry. 

We  have  already  alluded  to  this  work  in  our  last  iffioe. 
Although  it  consists  of  but  65  pages  the  information  given 
is  very  complete,  and  it  is  fully  illustrated.  The  progre* 
made  in  electrical  navigation  had  been  so  small  np  to  the 
time  when  M.  Trouv^  took  the  subject  in  hand,  that  jprac- 
tically  the  description  of  the  system  of  this  gentleman  forms 
the  bulk  of  the  book.  The  recent  successful  experiments  on 
the  Thames  have  increased  the  interest  in  electrical  navigi- 
tion,  and  therefore  the  publication  of  M.  Daiy's  work  is 
very  opportune. 

Ditermination  des  Elements  de  Consiruction  des  Electro 
aimants.  Par  M.  Th.  Du  Monobl.  Deuxiime  Mitiofl. 
Paris:  Gauthier-Villara. 

Much  of  the  matter  contained  in  this  small  woii  te 
already  been  published — indeed,  in  the  early  pages  of  the 
Electrical  Keview  several  articles  on  the  subject  will 
be  found.  Not  only  has  M.  Du  Moncel  very  fnl^  deter- 
mined the  theoretical  laws  which  govern  the  constmction  of 
electro-magnets,  but  he  has  also  verified  the  correctneffl  of 
the  results  by  experimental  examples  ;  this  is  decidedly 
a  very  important  feature,  as,  although  those  savants  who  are 
able  to  follow  the  mathematical  deductions  would  probably  be 
satisfied  with  the  conclusions  arrived  at,  theife  are  manjwho 
would  hesitate  to  accept  the  statements  unless  thej  wse 
verified  by  practical  results.  Interesting  as  the  book  «  w 
lovers  of  theory — and  there  are  many  such— its  Tilw  w 
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piractical  elecfcricians  is  perhaps  not  great ;  continnal  experi- 
ment has  efifccted  what  theory  might  have  assisted  if  it  had 
been  developed  earlier.  It  is  very  often  the  ease  that 
practice  goes  in  advance  of  theory,  and  the  latter,  instead 
of  effecting,  merely  explains  resnlts.  This  is  very  mnch  the 
case  with  electro-magnets,  for  the  best  forms  of  the  latter 
have  been  so  nearly  determined  by  experience  that  theory 
can  now  do  bat  Uttle  to  assist.  Of  course  there  may 
be  farther  developments  in  the  use  of  electro-magnets, 
especially  as  regards  &st  speed  telegraphing,  which  have  yet 
to  be  made,  and  which  mav  be  helped  forward  by  a  complete 
theoretical  knowledge  of  the  laws  which  govern  the  working 
of  electro-magnets,  and  therefore  the  information  which 
the  Gomte  Da  Moncel  has  carefallyand  ably  woi^ed.  oaj; 
may  yet  prove  valuable. 


THE    BREGUET    REGULATOR. 


The  regulator  of  which  we  are  about  to  give  the  description 
-was  devised  by  the  Maison  Breguety  with  the  object  of  making 
a  simple  and  strong  lamp  little  subject  to  derangement  or 
accident,  requiring  no  suprvision,  of  easy  installation,  and 
moderate  price.  The  principle  of  its  construction  is  such 
that  it  can  be  established  at  will  in  derivation  or  in  scries 
npon  a  continuous  current  machine  of  sufficient  power. 

It  may  be  defined  as  a  weight  and  clockwork  regulator, 
controlled  by  an  electro-magnet  in  derivation  and  in  which 
the  initial  motion  is  produced  by  the  action  of  a  second 
electro-magnet  in  circuit.  The  drawing  will  explain  its 
arrangements  and  operation.  The  clockwork  movement 
and  escapement  are  disposed  in  a  box  placed  at  the  upper 
part  and  traversed  by  a  bar,  c,  which  serves  as  the  motive 
weight  and  carries  the  positive  carbon.  This  bar  commands 
a  series  of  moving  parts,  of  which  the  last  is  a  star-shaped 
wheel,  E,  similar  to  the  Serrin  regulator. 

This  wheel  is  engaged  by  a  flat  spring  fixed  upon  the 
armature,  p,  of  the  electro-magnet,  d,  joined  up  as  a  shunt, 
80  that  the  current  which  traverses  this  coil  is  too  feeble  to 
counterbalance  the  opposing  spring,  r,  the  tension  of  which 
is  regulated  by  the  aid  of  the  screw,  v. 

The  negative  carbon-holder  is  fixed  upon  a  vertical  rod, 
T,  bearing  an  armature,  a,  placed  in  front  of  an  electro- 
magnet of  thick  wire,  B,  in  the  main  circuit,  and  moved 
constantly  upwards  by  the  action  of  a  spiral  spring,  N,  placed 
between  the  two  branches  of  the  electro-magnet.  Let  us 
suppose  that,  the  apparatus  being  at  rest,  the  carbons  are 
in  contact.  The  moment  the  current  passes,  coming  from 
the  terminal,  G,  it  is  split  between  the  carbons  and  the 
electro-magnet,  b,  on  one  hand,  and  the  shunt  coil,  d,  on 
the  other.  The  armature.  A,  is  powerfully  attracted,  and 
produces  the  initial  movement,  whilst  d,  which  at  the 
beginning  is  not  traversed  by  a  sufficiently  powerftil  current, 
keeps  the  wheel,  b,  locked.  (We  neglect  lor  a  time  a  part 
of  the  mechanism,  of  which  we  shall  presently  examine  the 
fanction.)  In  proportion  as  the  carbons  are  consumed,  the 
arc  is  lengthened.  The  portion  of  the  current  which 
traverses  d  increases ;  at  a  given  moment  it  becomes  suffi- 
ciently powerful  to  disengage  the  star-wheel,  b,  which  then 
allows  the  descent  of  the  upper  carbon,  until  the  derivation, 
becoming  again  enfeebled,  the  spring,  B,  replaces  the  lever,  i, 
and  produces  the  locking  of  the  star- wheel,  B. 

The  regulation  and  the  initial  motion  of  the  carbons  is 
produced,  therefore,  individually  in  each  lamp  in  a  manner 
entirely  independent  of  that  of  other  lights,  placed  either  in 
series  or  in  derivation.  It  remains  now  for  us  to  explain  the 
role  of  the  lever,  L,  of  the  rod,  u,  and  the  hook,  f.  If  the 
carbons  were  always  in  contact  at  the  time  of  lighting,  these 
pieces  would  be  useless,  and  we  could  easily  dispense  with 
them,  but  it  happens  sometimes  that  the  carbons  are  very 
widely  separated  one  from  the  other,  when  new  carbons  have 
just  been  inserted,  for  example,  or  when  one  of  the  carbons 
is  broken,  &c 

The  combination  of  the  lever,  L,  the  rod,  u,  and  the 
hook,  F,  is  disposed  in  such  a  manner  that,  whilst  the  star- 
wheel,  B,  is  always  unlocked,  and  permits  the  descent  of  the 
upper  carbon  until  it  meets  the  lower,  so  long  as  the  cnrrent 
does  not  traverse  them  ;  the  moment  they  touch  the  arma- 
ture, A,  is  attracted,  the  lever,  l,  oscillates  aroand  o,  raises 


u,  and  the  hook,  F,  which  liberates  the  armature,  P,  and  the 
lever,  i.  This  arrangement  could  be  dispensed  with  in 
machines  separately  excited  or  excited  in  derivation,  because 
in  these  machines  the  current  which  would  traverse  the 
electro-magnet,  d,  at  the  moment  of  lighting  would  be 
sufficient  to  attract  p,  and  unlock  the  star-wheel,  e  ;  but 
with  machines  in  which  the  inductors  are  rplaced  in  the 
general  circuit,  the  total  resistance  would  be  too  great  to 
produce  the  starting^  of  the  machine  ;  the  electro-magnet,  n, 
would  not  act,  and  the  regulators  would  prove  defective. 
Owing  to  the  ingenious  combination  which  we  have  just 
described,  such  a  drawback  is  avoided. 


This  apparatus  is  constructed  in  two  forms : — 

1.  The  form  m,  constructed  to  supply  five  lights  in  series 
by  the  aid  of  a  Oramme  machine,  T;)^  F,  burning  carbons  of 
12  millimetres,  and  using  a  current  of  13  amperes,  and 
50  volts  difference  of  potential  at  the  terminals  of  the  lamp. 
It  famishes  a  light  of  from  100  to  125  Garoel  jets. 

2.  The  form  n,  constructed  to  supply  three  lights  in  deri- 
vation npon  a  Oramme  machine  of  the  workshop  type 
(Type  A),  burning  carbons  of  seven  millimetres,  and  worlong 
with  a  cnrrent  from  5*5  to  6  amptees,  and  50  volts  difference 
of  potential  at  the  terminals  of  the  lamp.  The  light  given 
is  Ttom  40  to  60  Carcel  jets. 

The  Brevet  regulator  can,  therefore,  be  established  either 
in  circuit,  like  the  Brush,  Oranune,  Lontin,  &c.,  or  in  deriva- 
tion, like  the  Oulcher  lamp,  according  to  the  applicationff  in 
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view  and  the  cnrrent  furnished  by  the  machines  we  have  at 
disposal.  In  the  first  case  it  is  especially  suitable  for  work- 
shops of  large  size,  railway  stations,  concert  rooms,  &c. ;  in 
the  second,  it  is  applicable  to  smsJl  low  buildings  in  which 
the  shadows  cast  necessitate  lights  of  medium  power  and  in 
greater  numbers. 


THE  ELECTRICAL  LAUNCH. 


It  will  be  remembered  that  we  briefly  alluded  in  the  last 
number  of  The  Electrical  Review  to  the  trip  we  were 
privileged  to  enjoy  in  this  electrically-propelled  vessel.  We 
are  now  enabled,  through  the  kindness  or  Mr.  Reckenzaun, 
C.E.,  the  mechanical  engineer  to  the  Electrical  Power 
Storage  Company,  to  give  our  readers  very  complete 
detailed  sketches  of  the  Electricity  and  her  machmery. 

In  an  article  to  our  esteemed  contemporary  Nature^  Pro- 
fessor Silvanus  Thompson  gives  an  illustration  and  descrip- 
tion of  Jacobi's  electro-magnetic  motor  which  is  suflBciently 
interesting  to  reproduce.    Professor  Thompson  says  : — 


Fio.  1. 

"  Pig.  1,  which  we  here  reproduce  from  Hessler's  "  Lehr- 
buch  der  Technischen  Physik,"  represents  the  rude  electro- 
magnetic motor  or  engine  which  Jacobi  devised  for  the 
driving  of  his  boat.  Two  series  of  electro-magnets  of  horse- 
shoe form  were  fixed  upon  substantial  wooden  frames,  and 
between  them,  centred  upon  a  shaft  which  was  connected 
to  the  paddle-wheeb,  rotated  a  third  frame,  carrying  a  set  of 
straight  electro-magnets.  Bv  means  of  a  commutator  made 
of  notched  copper  wheels,  which  changed  the  direction  of 
the  current  at  appropriate  intend,  the  moving  electro- 
magnets were  first  attracted  towards  the  opposing  poles,  and 
then,  as  they  neared  them,  were  caused  to  be  repelled  past, 
so  providing  a  means  of  keeping  up  a  continuous  rotation. 
This  machine  was  worked  at  first  by  a  Daniell's  battery  of 
820  couples,  containing  plates  of  zinc  and  copper  86  square 
inches  each,  and  excited  by  a  charge  of  sulphuric  acia  and 
sulphate  of  copper.  The  speed  attained  with  this  battery 
did  not  reach  so  much  as  I^  miles  per  hour.  But  in  the 
following  year,  1889,  the  improvement  was  made  of  substi- 
tuting 64  Grove's  cells,  in  each  of  which  the  platinum  plates 
were  86  sqnare  inches  in  area.  The  boat,  wnich  was  about 
28  ft.  long,  7i  broad,  and  not  quite  8  ft.  in  depth,  was 
Dropelled,  with  a  convoy  of  fourteen  persons,  along  the  River 
Keva,  at  a  speed  of  2i  (English)  miles  per  hour." 

Pigs.  2,  8,  and  4  show  respectively  a  plan  of  the  launch 
with  the  cabin  removed  and  the  longitudinal  and  midships 
sections.  These  illustrations  are  so  self-explanatory  that  it 
only  remains  for  us  to  refer  to  several  minor  details,  a,  a, 
are  amperemeters  of  the  Ayrton  and  Perry  construction, 
B  is  a  commutator  for  putting  in  circuit  extra  secondary 
battery  cells  as  may  be  requisite,  and  c,  c,  are  switches  by 
means  of  which  the  current  supplied  by  the  accumulators 
may  be  cut  off  from  either  or  both  machmes.  l  is  a  clutch- 
lever  for  manipulatmg  an  "  Addyman's  "  friction-clutch,  by 
means  of  which  one  of  the  motors  may  be  thrown  in  or  out 
of  gear  without  the  slightest  noise,    h  is  a  handle  for  apply- 


ing the  reversing  gear,  which  is  shown  fully  in  fig.  5,  where  p 
and  8  represent  the  oonmiutators  of  the  two  Siemens  dynamo- 
electric  machines,  p  m  acting  as  port,  and  s  m  as  starboard 
motors  respectivelv.  The  two  pairs  of  brudies  are  diown  at 
a,  a\  h^  V,  and  either  pair  can  be  made  to  touch  the  commu- 
tators by  raising  or  lowering  the  spring-lever,  b,  the  hnuh- 
holders,  c  and  d,  acting  as  cams,  so  that  the  siune  pienore 
should  act  upon  all  the  brushes  in  action.  By  moving  the 
handle,  h,  to  the  left,  the  opposite  pairs  of  brushes  of  both 
machines  will  come  in  contact  smiultaneoualy,  and  the 
direction  of  the  armature  is  instantly  reversed.  The 
screw-shaft  is  represented  at  o.    It  will  be  noticed  that  the 

Kwer  of  the  electro-motors  is  transmitted  to  the  screw-shaft 
^  means  of  belts  and  pulleys,  since  it  was  not  desirable  to 
work  the  propeller  at  from  900  to  1,000  revolutions  per 
minute  ;  and  the  screw,  therefore,  runs  at  850  turns  to  give 
its  maximum  efficiency.  The  accumulators  are  placed  partly 
under  the  seats  and  floor,  and  partly  under  the  aft  decL 
The  size  of  these  ceUs  is  7i  in.  high  by  9^  in.  by  8^  in., 
and  the  45  constituting  the  battery  weigh  about  2,700  lbs. 
The  commutator  and  switches  before  alluded  to,  the  clotch* 
lever,  reversing-lever,  and  steering-wheel,  are  all  under  the 
immediate  command  of  one  man.  We  understand  that  the 
launch  has  been  running  daily  since  the  trial-trip,  and  the 
secondary  cells  of  Messrs.  Sellon  and  Yolckmar  luive  acted 
admirably,  giving  a  constant  current  of  48  amperes  for  ni 
consecutive  hours.  The  maximum  useful  energy  of  these 
accumulators  is  four  horse-power.  They  are  charged 
through  cables  from  a  dynamo-electric  machine  in  the  worb 
whilst  the  vessel  lies  at  her  moorings.  A  special  propeller 
is  now  being  constructed  to  be  driven  direct  from  the  motor 
at  a  high  speed,  with  a  view  of  testing  its  efficiency. 

A  sketch  of  the  entire  electrical  connections  is  diown  in 
fig.  6.  The  accumulators  are  represented  at  a,  leading  to 
the  commutator,  b,  by  the  emplovment  of  which  the  nnmber 
of  cells  in  circuit  may  be  varied,  c,  c,  show  the  switches 
for  applvine  or  cutting  off  the  current  to  the  machines  (and 
to  whicn  the  amperemeters  are  connected),  represented  in 
outline,  with  their  terminals  placed  below.  Tne  cells  are 
all  joined  in  series,  and  the  two  machines  are  coupled  up 
parallel.  The  switches  are  so  made  that  the  ampiremeten 
may  be  inserted  in  the  circuit  at  will,  but  in  pr»3tice  thej 
are  always  on  for  convenience.  We  may  add  that  the  de- 
sign and  construction  of  the  Electricity  are  due  ahnost  en- 
tirely to  Mr.  Reckenzaun,  to  whom  we  tender  our  thanh 
for  the  great  assistance  we  have  received  at  his  hands. 

We  shall  await  with  great  interest  ftirther  developments 
of  electrical  navigation  by  means  of  accumulatorB,  and  we 
congratulate  the  Electrical  Power  Storage  Company,  not 
merely  on  this  application  of  electricity,  but  upon  the 
success  which  will  probably  attend  the  energetic  way  in 
which  they  are  going  to  work  in  the  matter  of  electrical 
accumulators.  The  factory  of  this  company  is  no  mere 
experimental  works,  for  the  number  of  men  now  busily  en- 
gaged in  all  the  branches  of  secondarv  battery  manufacture, 
exceed  800,  we  believe.  We  hope  shortly  to  place  before 
our  readers  subjects  of  great  interest  connected  with  this 
work. 


The  French  Post-office.— The  Minister  of  Posts  and 
Telegraphs  in  France  has  published  a  report  showing  the 
results  of  the  work  transacted  in  his  department  last  year, 
and  the  progress  which  has  been  made  since  1877,  at  the  end 
of  which  year  the  posts  and  telegraphs  were  detached  from 
the  Ministry  of  France  and  made  into  a  separate  department. 
There  was  an  increase  equivalent  to  56  percent,  in  the  work 
of  the  Post-office,  but  the  increase  in  the  Telegraph  Depart- 
ment was  very  much  greater,  amounting  to  no  less  than 
188  per  cent.  The  number  of  telegrams  sent  in  1877  wis 
only  8,174,000,  while  last  year  it  was  19,466,000.  The 
number  of  post-offices  open  at  the  end  of  last  year  was 
6,128,  and  in  this  respect  France  is  not  nearly  so  well  off  as 
most  European  countries,  there  being  80,120  parishes  which 
have  no  post-office  of  their  own.  There  are  52,082  letttf- 
boxes,  and  5,481  telegraph-offices,  the  total  length  of  tele- 
graph wires  in  France  being  182,420  miles,  in  addition  to 
520  miles  of  underground  telegraphs.  The  undei]gronnd 
telegraphs  are  being  laid  with  great  rapidity,  and  a  sum  of 
two  millions  sterling  has  been  voted  by  the  Chamber  to  bring 
the  total  length  of  the  underground  une  to  4,900  miles. 


Oct.  U,  1882.] 
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PORTABLE      TESTING     INSTRUMENT 
FOR    ELECTRIC    WIRES. 


The  hazaixls  attending  the  nse  of  the  electric  Ught  have 
been  over-estimated ;  not  in  matters  of  number  or  magnitude, 
but  because  too  little  account  has  l^een  given  of  the  prevent- 
able nature  of  such  occurrences.  With  every  element  in  an 
electric  lighting  i^stem  adequately  insulated,  and  the  lights 
properly  protected,  accidents  to  person  or  to  property  are 
improbable.  If  these  precautions  are  disregarded,  only  good 
lucK  will  avert  disaster. 

Two  contacts  are  necessary  to  divert  electricity  from  an 
electric  lighting  system.  If  one  contact  akeady  exists  and 
connects  it  with  the  earth,  onl  v  one  more  contact  is  necessary 
to  conduct  a  portion  of  the  electricity  from  the  system. 

In  such  an  event,  if  the  electricity  meets  with  a  conductor 
01  sufficiently  high  resistance,  the  electricity  is  converted 
into  heat  sufficient  to  burn  any  combustible  substance  which 


is  present.  Formerly,  ground  return  circuits  were  used,  but 
this  proved  hazardous,  even  with  ample  conductors  leading 
to  the  ground,  and  has  been  abandoned. 

If  an  electric  lighting  system  is  sufficiently  insulated  when 
first  arranged,  there  is  no  assurance  that  it  will  remain  so, 
on  account  of  the  numerous  changes,  blunders,  and  accidents 
to  which  it  is  subjected.  It  is  necessary  that  each  system 
should  be  equipped  with  some  means  of  ascertaining  the 
condition  of  the  apparatus  each  day  before  the  electric  Ughts 
are  used.  Unfortunately  we  are  not  forewarned  of  any 
lurking  disarrangement  of  electric  apparatus  by  means  of 
any  of  the  senses,  in  the  same  manner  that  leaking  gas 
appeals  to  the  sense  of  smell,  or  as  leaking  steam  prcmuces 
sound  and  vapour. 

Means  for  the  systematic  trial  of  the  insulation  of  electric 
lighting  plant  is  as  necessary  as  the  gauge  cocks  to  determine 
the  height  of  water  in  steam  boilers. 

T^he  most  satisfactory  method  is  to  determine  the  resist- 
ance of  the  insulation  by  means  of  galvanometer  and  rheostat. 
But  this  involves  delicate  and  expensive  apparatus  which 
cannot  be  used  by  any  except  an  electrician,  and  its  use  is 


therefore  limited  to  central  stations  of  electric  lighting  com- 
panies, and  is  not  feasible  to  apply  for  practical  nse  in  isolated 
plants. 

A  telephone  will  give  indication  of  ground  connections, 
but  there  is  no  certain  knowledge  of  the  limit  of  ito  work, 
and  it  may  deceive  the  operator,  as  it  is  liable  to  be 
affected  b^  induced  currents,  or  by  grounds  from  other 
electrical  instruments. 

The  best  method  is  by  means  of  a  magneto,  which  gene- 
rates an  alternating  current  and  rings  a  beU,  like  the  ordmaij 
telephone  "calls." 

The  engraving  shows  a  portable  apparatus,  devised  bj 
C.  J.  H.  Woodbury,  of  Boston,  Mass.,  for  the  pnrpoae  of 
inspecting  electric  light  apparatus  under  his  charge. 

It  was  very  desirable  that  it  should  be  as  small  as  possible, 
and  yet  generate  a  current  of  sufficient  tension  to  indicate 
a  possible  leakage  of  a  sufficient  quantity  of  electricity  to 
cause  damage.  It  consists  of  a  Siemens  armature  in  the 
field  of  a  battery  of  five  permanent  magnets.  There 
is  no  commutator,  and  the  alternating  current  excites 
an  electro-magnet  which  vibrates  a  stnker  between  two 
small  gong  bells,  in  the  usual  manner.  A  polariser  over 
the  electro-magnet  removes  any  residual  magnetism.  In 
the  circuit,  at  the  end  of  the  case,  are  two  reels,  each  of 
which  carries  forty  feet  of  steel  ribbon  with  spring  clamps 
at  the  ends.  These  reels  and  the  wheel  which  revohes  the 
armature  by  means  of  a  quarter  turn  belt  are  turned  bj  a 
crank  which  fits  like  a  clock  key,  and  when  not  in  nse  i^ 
held  by  a  spring  clip,  as  shown  in  the  engraving.  The 
armature  is  wound  with  No.  88  wire,  and  measures  two 
and  three-quarter  inches  long  and  three-quarters  of  an 
inch  in  diameter.  The  whole  apparatus  is  contained  in  a 
mahogany  case  four  inches  wide,  an  inch  thick,  and  eight 
inches  long,  and  weighs  twenty  ounces. 

The  bell  will  ring,  when  the  magneto  is  working,  through 
an  external  resisttmce  of  four  thousand  ohms.  A  similar 
instrument  for  use  on  longer  circuits  has  larger  magnets 
and  an  armature  of  greater  diameter,  and  rings  through  a 
resistance  of  eleven  thousand  ohms. 

It  was  supposed  that  on  long  circuits  the  surface  of  the 
conducting  wires  might  act  as  a  condenser,  and  the  static 
charge  ring  the  bell,  but  such  has  not  been  the  case  emu 
with  circuits  containing  six  miles  of  No.  0  wire.  This 
instrument  has  been  in  constant  use  for  over  six  months. 

[We  are  indebted  to  the  Electrician  of  New  York  for 
advanced  proofs  of  this  article  and  also  for  the  block  where- 
with we  illustrate  the  description.] 


The  Electric  Light  in  Paris. — Some  very  succeflsfol 
experiments  on  the  electric  lighting  of   the  foyer  of  the 
Opera  House  by  the  aid  of  Faure  accumulators  and  Swan 
lamps  took  place  last  week  at  Paris.    It  is  the  idea  to  lidit 
the  whole  house  by  means  of  from  600  to  700  lamps  of  uiis 
system.    The  lamps  were  first  shown   to  the  public  on 
Friday,  September  29th.    They  have  been  placed  in  several 
parts  of  the  building,  but  most  prominently  m  the  foyer,  the 
extremely  elaborate  decorations  of  which  have  been  entirely 
spoiled  by  the  ruthless  effects  of  gas.    To  light  the  foy^ 
with  gas  10  chandeliers,  with  48  lights  on  each,  were  nsed, 
equivalent  to  about  4,800   candle-power.    Two  of  these 
chandeliers  have  been  fitted  with  48  Swan  lamps  each; 
these  were  run  up  to  about  40  candle-power,  making  a  total 
of  3,840  candles  for  the   two  chandeliers,  ahnost  exactly 
equal  to  the  eight  remaining  gas-lit  chandeliers.    The  eSxt 
in  the  neighbourhood  of  the  electric  light  was  exceedingly 
marked,  and  the  representatives  of  the  Opera  House,  whc 
witnessed  the  trial,  expressed  themselves  extremely  pleasf 
with  the  result.    We  may  add  all  the  main  cables  ^ 
covered  with  lead,  and  every  lamp  was  protected  witboe 
"  cut-outs,"  to  avoid  any  possible  chance  of  fire.  The  was 
illumination  of  the  shop  of  M.  Sandoz,  the  waoffas 
jeweller  of  the  Palais  Royal,  has  been  discontinued.e8  which 
less  will  not  be  taken  up  again,  at  least  xm^S2  letter- 
circumstances.    This  illumination  was  made^gth  of  tele- 
accumulators  chargedat  the  works  andcarriedn  addition  to 
Palais  Royal.    These  unfavourable  and  une  undergronnd 
tions  are,  we  think,  the  cause  of  the  dis(iy,  and  a  sum  of 
lighting.    The  Grand  CM  and  the  ThWber  to  bring 
continue  their  electrical  illumination  with  ,900  miles. 


Oct.  14,  1882.] 
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TO  CORKESPONDEKTS. 

No  noUoe  can  be  taken  of  ai^oiiTmoiiB  oonuntmioations.  Wliateyer 
is  intended  for  imt^rtion  must  be  authenticated  by  the  name  and 
address  of  the  writer,  not  necessarily  for  publioation,  but  as  a 
guarantee  of  good  faith. 

Lietters,  &c.,  for  the  ''Oorrespondenoe  "columns  should  arrire  not  later 
than  Tuesday  morning  if  they  are  desired  to  appear  in  the  follow- 
ing number,  such  communications  to  be  addressed  to  the  **  Editors,' ' 
Elbotsioal  Rsvisw,  22,  Paternoster  Bow,  London,  E.G. 

Liotten  respecting  Adyertisements,  Subscriptions,  &c.,  should  be  sent 
to  the  ^'Publisher,"  Elboxbioal  Review,  at  above  address. 
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in  town  or  country ;  or  it  can  be  supplied  direct  from  the  office  on 
the  following  terms  (payable  in  advance) : — 

Half-yearly  (postage  included) 9s.  9d. 

Yearly  „  „  19s.  6d. 


FOBEIOK  SUBSCBIFTION  RaTES. 

To  all  foreign  countries  (except  those  mentioned  below) : — 

Half -yearly  (postage  included) 10s.  lOd. 

Yeariy  „  „  21s.    8d. 

JBxwptioM : — ^Abyssinia,  Aden,  Borneo,  Ceylon,  India,  Java, 
Labuan,  Mozambique,  Penang,  Persia  vid  Brindisi,  Philippine 
Islands,  Singapore,  Zanzibar,  to  which  places  the  rates  are : — 

Half-yearly  (postage  included) lis.  lid. 

Yeariy  „  „  23s.  lOd. 

A  few  complete  sets  of  The  Eleotbigal  Review  (Vols.  1  to  10),  bound 

in  obth,  can  be  had,  price  £7  lOs.  each. 
Cloth  cases  for  binding  The  Eleotbical  Review  supplied. 


Adyebtisexents. 
The  rates  for  Advertisements  may  be  obtained  on  application  to  the 

Publi^er,  Eleotbical  Review,  22,  Paternoster  Row,  London,  E.G. 
Cheques  and  Post-office  Orders  (on  Chief  Office,  London)  to  be  made 

payable  to  H.  Alabasteb. 


CORRESPONDENCE. 


TELEGRAPHING  WITHOUT  WIRES. 
To  ihe  Editors  of  The  Electrical  Review. 

Gentlemen, — ^With  reference  to  the  remarks  that  have 
been  made  bv  more  than  one  of  yonr  correspondents  upon 
my  paper  "  On  Recent  Progress  in  Telephony,"  I  think  it 
right  to  say  that  I  did  not  mean  to  imply  that  the  experi- 
ment across  the  Solent  was  the  first  attempt  to  signal  with- 
out wires  across  water,  but  that  it  was  the  first  successful 
r^ult  obtained  by  telephone.  In  fact,  I  assisted  Mr.  Lindsay 
in  1854  in  demonstrating  the  possibihtjr  of  telegraphing 
across  water  in  a  large  tai&  in  the  Electnc  Telegraph  Com- 
pany's stores  in  Lambeth,  and  I  was  aware  that  he  had 
been  anticipated  by  Vail  in  America,  and,  I  think,  also  by 
Bain  across  the  Serpentine. 

Nor  did  I  wish  to  assert  that  the  very  well-known  fact  of 
the  lowering  of  the  resistance  of  carbon  by  heat  was  a 
novelty,  but  that  this  effect  was  one  reason  why  carbon  is  so 
much  better  than  metals  for  microphones — an  observation 
certainly  novel,  and  derived  from  Mr.  Shelford  Bidwell. 

W.  H.  PREECE. 


DRY  BATTERY. 

To  ihe  Editors  of  The  Electrical  Review. 

Gentlemen, — The  perusal  of  a  recent  article  upon  the 
dry  battery  of  Skrivanoff  led  to  my  calling  upon  Mr. 
Eldred,  the  courteous  manager  of  the  Globe  Telephone 
Company,  in  Queen  Victoria  Street,  who  are  the  manufac- 
turers. In  response  to  my  inquiry  as  to  whether  he  could 
oblige  me  with  a  sample,  he  said  they  hoped  very  soon  to  be 
able  to  do  so,  and  were  confident  of  very  good  results. 
Noting  my  disappointment,  he  said  he  would  give  me  one 
of  those  made  in  France,  which  were  not  so  good  as  they 
f  ould  have  shortly,  if  I  would  promise  not  to  be  disappointed 
results,  and  give  it  a  bad  name.  I  assured  him  I  would 
and  in  a  little  he  returned  with  what  appeared 
Tdinary  electric  bell  push.  It  was  a  little  heavier,  but 
-^as  all  the  difference  apparent. 

for  the  results  of  the  rough  tests  I  was  able  to  apply. 

'ng  it  to  an  electric  bell  of  the  ordinary  type,  it  was 

mg  very  vigorously.    It  did  the  same  through  five 

^stance — aU  I  haa  at  command  then.    It  gave  a 

ction  on  an  ordinary  Clarke's  detector,  with  10°  for 


quantity. '  Desiring  to  try  a  more  minute  test,  I  cut  a  cross 
section-piece  from  an  electric  light  carbon  (Brush's),  about 
l-16th  of  an  inch  thick.  Soldering  a  wire  to  it,  and  also 
to  a  piece  of  zinc  of  a  similar  size,  I  took  a  very  small  portion 
of  the  paste  from  the  battery  and  placed  between  the  two, 
covering  the  whole  with  paraffine  wax.  I  at  once  had  one 
of  the  tiniest  batteries,  which  gave  a  deflection  on  the  gal- 
vanometer of  50°.  With  it  I  have  been  able  to  take  a 
rough  test  of  the  continuitv  of  an  electric  light  circuit 
during  the  past  week,  besides  the  tests  of  incandescence 
lamps,  and  the  many  little  things  that  are  hourly  wanted. 
It  appears  as  efficient  now  as  when  I  joined  it  up,  its  com- 
pactness, and  the  certainty  of  not  spilling  and  spoiling, 
being  great  recommendations. 

If  you  were  to  make  a  sandwich  of  two  great  pieces,  with 
a  piece  of  note  paper  between,  you  would  get  a  good  idea  of 
the  size  of  this  tiny  working  battery. 

For  tests  at  a  distance  from  stations  it  will  be  a  boon  to 
inspectors  and  all  who  have  like  work  to  do ;  besides,  it 
can  always  be  carried  in  the  pocket-book,  ever  ready  for  use. 

Yours,  &c., 

S.  V. 


NOTES. 


Union  of  the  Three  Americas  by  Telegraph. — 
Panama,  September  16th,  1882.  —  The  cable  steamera 
SUvertown  and  Betriever  have  returned  and  are  now 
anchored  in  this  bay,  their  work  having  been  completed  in 
the  most  satisfactory  manner.  The  cable  work  and  direc- 
tion of  the  whole  enterprise  has  been  under  the  immediate 
care  of  Mr.  Robert  Kaye  Gray,  F.R.G.8.,  chief  engineer 
representing    the    contractors,    the    India-rubber,    Qutta- 

Eircha,  and  Telegraph  Works  Co.,  Limited,  of  Silvertown, 
onden,  Endand. 

Mr.  Josepn  B.  Steams,  a  celebrated  American  electrician 
and  the  inventor  of  duplex  telegraphy,  is  here  representing 
the  new  cable  company,  whose  title  is  the  Central  and  South 
American  Telegraph  Company.  Mr.  Steams,  by  the  way,  is 
well-known  "  at  home  '*  in  Canada.  His  system  is  used  by 
the  Montreal  Telegraph  Company.  He  and  Mr.  Badger,  of 
the  Montreal  Fire  Telegraph  Department,  worked  together 
before  Mr.  Badger  left  Boston  to  take  up  his  residence  in 
Montreal.  Mr.  Stearns  has  taken  the  position  of  general 
manager  of  the  new  enterprise  pro  tern.  When  all  is  com- 
plete he  will  hand  over  his  charge  to  the  president,  and 
return  to  England,  his  present  headquarters. 

The  cables  laid  by  the  International^  Dacia,  Retriever,  and 
Silvertown^  for  the  new  company  by  the  conti'actors'  fleet, 
comprise  some  8,200  miles  of  marine  cable.  The  Central 
and  South  American  Telegraph  Company  also  have  813  miles 
of  knd  lines  working  in  connection  with  their  cables  as 
above. 

The  new  company  is  American,  and  has  its  head  offices  in 
New  York.  The  lines  of  the  Mexican  Telegraph  Company 
run  from  Galveston,  Texas,  to  Vera  Cmz,  Mexico,  where  the 
cable  of  the  Central  and  South  American  Telegraph  Company 
commences.  The  stock  in  both  companies  is  nearly  all  nela 
by  the  same  shareholders.  One  president,  Mr.  James  A. 
Scrymser,  of  New  York,  acts  for  both  companies.  The 
cables  of  the  Central  and  South  American  Telegraph  Com- 

BLuy  extend  from  Salina  Cruz,  in  the  Gulf  of  Tehuantepec, 
exico,  on  the  Pacific  side,  to  Lima,  in  Pern ;  there  the 
cables  of  the  West  Coast  of  America  Telegraph  Company 
begin,  and  extend  to  Valparaiso,  Chili,  to  be  described 
later. 

The  connection  of  the  Central  and  South  American 
Telegi'aph  Company  with  other  ocean  and  land  lines,  will 
give  a  total  mileage  of  over  20,000  miles,  in  Mexico,  Central 
and  South  America,  and  with  the  Trans-continental  line,  an 
additional  6,250  miles,  or  in  all  26,250.  Here  is  a  truly 
vast  system  of  telegraphic  connections  just  completed. 

The  three  Americas  are  united  by  the  cables  of  the 
Central  and  South  American  Telegraph  Company  for  the 
first  time.    All  honour  to  American  enterprise. 

Previous  to  the  inauguration  of  the  new  company  there 
was  no  direct  conmaunication  by  telegraph  between  these 
countries,  as  stilted.  For  example,  to  send  a  message  under 
the  old  rigime  to  South  America  it  had  to  be  sent  from  New 
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York,  via  Newfoundland  to  England  ;  thence  by  land  lines 
and  cables  to  Lisbon,  Portugal,  thence  by  cables  to  Madeira 
and  the  Cape  de  Verde  Islands,  and  from  the  latter  to  Per- 
nambnco,  in  Brazil.  It  vdll  be  seen  that  a  message  had  to 
cross  the  Atlantic  twice  ere  reaching  the  Atlantic  coast  of 
Sonth  America.  Once  there  it  could  be  sent  up  and  down 
the  coast  by  the  cables  of  the  Brazilian  Submarine  Company, 
from  Para  on  the  north,  the  neighbour  of  French  Guinea, 
to  Montevideo,  in  Uruguay,  on  the  south  ;  thence  by  a  land 
line  across  the  continent  via  Bosario,  Mercedes,  and  Men- 
doza  in  the  Argentine  Republic,  to  Santiago  and  Valparaiso^ 
Chili,  thus  reaching  the  Pacific  or  west  coast  of  Ajnerica, 
whence  messages  could  be  sent  as  far  north  as  Lima  by  the 
West  Coast  of  American  Telegraph  ComMjiv,  an  English 
corporation,  whose  manager  is  Edward  William  Parson^. 
To  ftilly  illustrate  how  awkwardly  people  were  placed  in 
Panama  and  Callao  when  they  had  to  cable  to  each  other, 
the  following  will  show.  Let  us  suppose  that  A  of  Panama  had 
to  cable  to  B  of  Callao,  distant  only  eight  days  by  the  English 
steamer.  His  message  had  to  cross  tne  Isthmus,  thence  to 
Jamaica,  Havana,  Key-West,  to  New  York,  thence  via  New- 
foundland to  England,  over  the  Continent  to  Lisbon,  from 
thence  to  South  America,  arriving  at  Pemambuco,  thence 
via  Montevideo  across  the  Continent  to  Chili,  thence  up  the 
coast  to  Callao,  at  an  expense  of  nearly  18.00  dols.  a  word. 
It  would  have  to  travel  over  14,000  miles  of  cable  and 
7,680  miles  of  land  wire,  in  all  nearly  22,000  miles— pretty 
well  around  the  world.  This  was  not  only  tedious  and  very 
expensive,  but  at  times  almost  useless,  owing  to  the  land 
wires  in  South  America  being  in  a  chronic  state  of  *'  down," 
so  tiiat  the  mere  paying  for  a  message  was  often  the  easiest 
part  of  the  whole  afPair.  Such  was  not  the  exception,  but 
the  rule.  Important  messages  often  had  to  be  sent  on 
horseback  across  the  wild  pampas  of  South  America.  Now 
it  is  but  fair  to  assume  that  under  the  new  era  these 
annoyances  have  been  relegate  to  the  past,  and  the  Three 
Americas  are  in  direct  electric  connection.  Messages  can 
be  sent  by  either  North  or  South  America  or  the  Isthmus 
of  Panama,  to  Europe,  or  in  a  word,  all  over  the  inhabitable 
globe. 

Now,  how  is  all  this  done  under  the  new  order  of  things  ? 
Simple  enough.  A  cablegram  from  either  Mexico,  Central 
or  South  America,  on  the  Atlantic  or  Pacific  side  (in  some 
places),  can  be  handed  into  the  office  of  the  Montreal  Tele- 
graph Company  "  at  home,"  or  to  any  of  the  Western  Union 
offices  in  the  United  States.  It  will  then  be  forwarded  direct 
to  Galveston,  Texas,  thence  by  the  cables  and  land  lines  of 
the  Mexican  Telegraph  Company  to  Vera  Cruz,  Mexico, 
Atlantic  side  ;  thence  it  travels  over  the  first  section  of  the 
Central  and  South  American  Telegraph  Company's  cable  to 
Goatzacoalcos  a  small  Mexican  village,  situate  at  the  mouth 
of  the  river  of  the  same  name,  a  distance  of  188  miles,  in  the 
Gulf  of  Mexico  ;  this  section  was  laid  bv  the  contractors' 
steamer  International,  in  March,  1881.  The  land  line  starts 
from  Goatzacoalcos  and  crosses  the  Isthmus  of  Tehuantepec, 
a  distance  of  195  miles,  and  terminating  at  Salina  Cruz,  near 
the  Mexican  town  of  Tehuantepec,  on  the  Pacific  Ocean. 
Here  the  company  are  credited  with  having  profited  by  the 
experience  of  the  Western  Union  Telegraph  Company,  whose 
lines  in  the  early  days  of  telegraphy  were  of  smsJl  wire.  No. 
16;  these  were  often  cut  on  the  "  wild  prairie  "  by  the  gentle 
"avage  of  Uncle  Sam's  neglected  family.  A  No.  9  or  a  layer 
9ire  was  then  employed  that  was  practically  useless  to  the 
red  skin.  The  Central  and  South  American  Telegraph 
Company  here  *'  give  one  better,"  by  using  a  No.  8,  a  larger 
wire  naving  a  greater  message  capacity. 

To  return  to  Salina  Craz.    It  is  the  northern  terminus  of 
the  Central  and  South  American  Telegraph  Company  on  the 
Pacific,  and  from  it  the  first  section  of  cable  runs  south  a 
distance  of  485  miles  to  La  Libertad,  in  Salvador.    At  the 
latter  port  the  company  makes  its  first  connection  with  the 
telegraph  system  of  Central  America.    The  names  of  the 
Central  Spanish- American  Republics  now  in  direct  commu- 
nication with  each  other  are  as  follows  : — Guatemala,  Hon- 
^^         duras,  Salvador,  Nicaragua,  and  Costa  Rica.    The  second 
[  vapou  section  extends  to  San  Juan  del  Sar,  Nicaragua,  a  distance 
for  the  syfc>P  2,694  miles,  and  from  the  latter  place  to  the  Island  of 
lant  is  as  neu^  Gonzales,  the  distance  to  the  island  being  671  miles. 
:  of  water  m  su.\^^  ^f  Pedro  Gonzales  is  in  the  Pearl  Wand  group, 

3St  satisfectory  m. ^thmus  of  Darien.    The  Pearl  Islands 
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valuable  pearls.  The  Isthmus  of  Darien  produces— weji 
crocodiles,  india-rubber,  big  trees,  and  a  fever  that  hag  be^ 
celebrated  since  the  days  of  Patterson's  colony.  The  name  of 
Patterson  is  well-known  to  English  readers  as  the  founder  of 
the  Bank  of  England.  His  famous  Danen  scheme  received  tihe 
Boyal  sanction  .in  1695.  Patterson  landed  1,800  men  in 
Panama,  nearly  all  Scotchmen,  who  proceeded  to  the  Darien 
to  found  his  New  Edinburgh.  Between  fighting  the 
Spaniards,  destitution  and  fever,  the  little  colony  was  ail  but 
"  wiped  out."  History  informs  ns  that  but  thirty  reached 
Scotland,  and  of  them  says  "  they  were  too  weak  to  weirii 
the  anchor  of  the  vessel  which  was  to  carry  them  home,  and 
had  to  be  assisted  in  their  departure  by  the  Spaniards/' 
Vide  Macaulay  et  ah 

From  Pedro  Gonzales  Island  a  section  runs  in  back  of 
the  island  of  Toboga,  one  to  Brighton,  a  distance  of  49*4 
miles  to  the  city  of  Panama.  The  landing  of  Uie  cable 
here,  and  its  having  been  buried  in  trenches  on  its  way  to 
the  company's  Panama  offices,  has  already  been  referred  to 
in  the  Gazette*s  Panama  correspondence.  At  Panama  it 
connects  with  the  Panama  Rdlroad  Company's  telegraph, 
across  the  Isthmus  of  Panama  to  Colon  (vel  Aspinwall) 
on  Navy  Bay,  Atlantic  side,  thence  by  cables  of  the  West 
India  and  Panama  Telegraph  Company,  an  English  corpora- 
tion, to  all  its  important  West  Indian  Islands,  as  well  as 
with  British  Guinea  or  South  America.  Messages  can  also 
be  sent  by  the  same  company  via  Cuba  and  Key-West  to 
Europe,  as  already  described. 

From  Pedro  Gonzales  Island  another  section  of  cable 
runs  a  distance  of  858  miles  to  Buenaventura,  where  it 
connects  with  the  land  system  of  the  Columbian  Govern- 
ment, estimated  at  8,000  miles,  the  objective  point  of  the 
latter  being  Sante  Fe  de  Bogata,  or  the  capital  of  the  United 
States  of  Columbia,  an  all  but  inaccessible  place  away  op 
in  the  mountains,  8,000  ft.  above  the  sea  level.  It  is  more 
than  a  "  Sabbath  day's"  journey  to  our  Paris. 

From  Buenaventura  another  section  extends  486  miles  to 
Santa  Elena,  in  the  Bepublic  of  Ecuador.  Santo  Elena  is 
nearly  under  the  equator,  and  is  at  the  mouth  of  the  Guaya- 
guil  river  ;  the  city  of  that  name  is  111  miles  up  the  river, 
and  is  the  principal  port  of  Ecuador.  A  land  line  runs  from 
Santa  Elena  to  the  city,  also  belonging  to  the  Central  and 
South  American  Tel^aph  Company.  If  the  writer  is  not 
mistaken,  this  is  the  nrst  telegraph  line  in  Ecuador — another 
triumph  for  American  push  and  investment.  Strange  to 
say.  Old  England  sells  the  world  their  cables.  We  may  say 
without  fear  of  contradiction  that  England  is  the  sole  manu- 
facturer of  cables.  It  is  true  that  there  is  a  manufiu^tory  for 
them  in  France,  but  it  is  a  branch  house  of  the  comnanjwho 
took  this  contract ;  English  cable  ships,  Englisn  cables^ 
Englishmen,  English  capital,  and  English  skill  are  always  to 
the  fore.    Our  American  cousins  show  their  good  sen*  it 

Snrchasing  from  our  conmion  parent  what  they  cannot  pro 
uce  themselves. 

From  Santa  Elena  a  section  runs  to  Pavta ;  its  length  k 
222-019  miles.  Payta,  as  the  readers  of  the  Oasetti  are 
aware,  is  the  principal  northern  port  of  Peru,  and  posseaBS 
great  commercial  importance.  A  Peruvian  land  line  extends 
from  Payta  to  Lima,  its  capital.  The  latter  is  wretchedly 
uncertain  (not  the  capital,  the  line),  and  constantly  "ailing." 
To  avoid  all  difficulties,  the  Central  and  South  American 
Telegraph  Company  have  added  a  final  section  erf  552*9 
miles  to  Chorillos,  within  a  short  distance  of  the  capital  A 
land  line  of  the  Central  and  South  American  Tetoaph 
Company,  seven  miles  long,  connects  Chorillos  with  lAnL 
Lima  is  the  southern  terminus  of  the  new  company  and  the 
northern  terminus  of  the  West  Coast  of  America  Telegrapk 
Company,  the  cable  of  the  latter,  as  already  said,  emends 
1,699  miles  to  Valparaiso,  Chili,  touching  the  coast  of  Penu 
at  Mollendo,  Arica,  Iquique  and  Autopogasta,  fomei^ 
Bolivia's  only  sei^rt,  thence  to  Caldera,  Sarena,  and 
Valparaiso.  From  Valparaiso  a  land  line — that  referred  to 
— stretches  across  the  vast  continent,  thus  the  Tnnsandine 
Telegraph  Company  is  a  Chilian  corporation.  We,  of  the 
Pacific  coast,  thanks  to  the  new  company,  can  now  send  oor 
messages  to  Europe  by  three  diflferent  routes.  If  the  cabte 
and  lines  were  clear,  a  message  could  be  sent  from  joor 
correspondent's  office  in  Panama,  around  the  worid  and  hick 
to  himself  in  a  very  few  minutes.  It  would  trsTcl  awf 
26,000  miles  via  Chili  and  Uruguay  to  Europe  and  backr*> 
Montreal,  Texas,  and  Mexico  to  the  Isthmus  of  F^nami* 
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The  mind  U  all  but  dazed  when  one  conun^ces  to  con- 
template what  skill  and  capital  are  daily  accomplishing  in 
this  great  world.  The  tendency  of  the  whole  is  to  benefit 
mankind  and  advance  civilisation.  The  millennial  period  of 
^'ploogh  shares,  pruning  hooks,  &c.,"  is  left  for  the  future, 
as  weU  as  several  letters  on  cables,  cable  ships,  and  cable 
laying,  to  be  written  in  an  everyday  way  for  everyday 
readers. — Montreal  Gazelte,  September  25th. 

The  Central  and  South  American  Telegraph  Gom- 
PA2nr*8  Cables. — The  India-rubber,  Gutta-percha,  and  Tele- 
graph Works  Company  notify  that  the  cables  manufectured  and 
kia  by  them  for  tiie  Centnuand  South  American  Tel^raph 
Company  between  Vera  Cruz,  Mexico,  Panama,  and  Lima, 
in  Peru,  with  intermediate  stations  at  Ooatzacoalcoe,  Salina 
Cmz,  Port  Libertad,  San  Juan  del  Sur,  Buenaventura, 
Santa  Elena,  Payta,  and  Chorillos,  were  opened  to  the 
public  on  Saturday,  the  7tb  inst.  These  lines,  some  8,200 
miles,  with  the  1,700  miles  of  the  West  Coast  of  America 
Telegraph  Company,  extending  from  Lima  to  Valparaiso, 
with  intermediate  stations  at  Chorillos,  MoUendo,  iquiqne, 
Arica,  Antafogasta,  Caldera,  and  la  Serena,  and  the  740 
miles  of  the  Mexican  Telegraph  Company,  between  Vera 
Cmz  and  Oalveston,  with  an  intermediate  station  at  Tam- 
pico,  make  5,640  miles  altogether,  made  and  laid  by  this 
company  between  Valparaiso  and  the  United  States  of 
America. 

The  Steam-ship  "  Silvertown." — ^We  read  the  following 
in  the  Panama  Star  and  Herald: — 

*'  Independently  of  the  interesting  &ct  that  the  Silvertown 
is  a  magnificent  cable-ship,  with  all  the  necessary  appliances 
and  improvements  used  in  laying  the  submarine  telegraph 
lines,  she  is  a  comfortable  and  spacious  vessel,  having  an 
elegant  saloon,  chastely  furnished  and  cabins  well  ventilated, 
affording  every  comfort. 

*'  During  the  recent  earthquakes  this  fine  steamer  became 
the  hospitable  roof  of  many  of  Mr.  Robert  Gray's  friends. 
The  acting  British  Consul,  with  his  &mily,  as  well  as  many 
English  and  French  residents,  during  the  panic  had  recourse 
to  Mr.  Gray's  kindness,  who  most  generously  entertained 
them  on  board.  The  guests  were  taken  from  shore  by  the 
steam-launch  of  the  Silvertoum  and  received  on  their  arrival 
by  the  officers  and  crew,  who  were  most  attentive.  Several 
mie  cabins  were  placed  immediately  at  their  disposal, 
amongst  which  Mr.  R.  Gray  generously  offered  his  deck- 
cabin  and  office,  which  had  to  be  accepted.  This  cabin, 
ventilated  to  perfection,  is  most  charming ;  it  has  a  fine 
spacious  berth,  a  library  containing  the  latest  books,  news- 
papers, and  periodicals,  a  bathing  apparatus  of  no  small 
dimensions,  and  several  hammocks  hung  in  different  direc- 
tions of  the  vessel  to  accommodate  those  who  preferred 
reposing  on  deck  and  in  the  open  air. 

"Thus  sleeping  was  assured  with  every  comfort,  as  one 
can  perceive,  the  victualling  department  provided  the  guests 
with  everything  that  could  be  desired.  The  meals  were 
thoroughly  enjoyed  by  every  one  present,  and  the  remarks 
made  were  that  not  only  were  they  safe  from  falling  debris 
and  fright,  but  also  that  the  benefit  derived  was  surprising 
by  the  charming  change  and  company. 

"  Now  that  the  Stlvertoum  is  about  to  leave  for  San  Fran- 
cisco, where  she  will  receive  a  cargo  and  return  to  England, 
it  may  be  confidently  assumed  that  the  great  scientific 
undertaking  of  laying  the  cables  for  the  Central  and  South 
American  Telegraph  Company  has  been  satisfactorily  accom- 
plish^. Indeeid,  the  employ^  on  the  Silvertown,  and  the 
operative  staff  of  the  company,  are  unanimous  as  to  the 
admirable  manner  in  which  the  cable  has  been  laid — a  fact 
which  was  proved  by  a  final  test  which  took  place  yesterday. 
The  credit,  of  course,  is  due  to  the  entire  cable  staff,  under 
the  guidance  of  Mr.  Robert  E.  Gray,  who  has  deservedly 
received  congratulations  from  a  large  circle  of  friends  at 
home  and  abroad.  It  is  expected  the  lines  will  speedily  be 
opened  to  the  public  for  busmess,  and  then  direct  communi- 
cation vdll  be  available  to  every  town  or  port  of  importance 
north  and  south  of  the  Pacific  coast,  and  transmission  to 
all  parts  of  the  world  where  lines  are  laid — a  boon  which 
cannot  fail  to  be  appreciated  by  the  public  at  large.  It  is  a 
fact  that  ai^ials  through  1,600  miles  of  direct  cable  have 
been  exchanged  with  remarkable  distinctness. 
''The  offices  at  the  various  stations  along  the  company's 


route  are  all  in  readiness  for  work.  The  Panama  office, 
which,  we  understand,  is  to  l^e  the  head-quarters  of  the 
Central  and  South  American  Telegraph  Company,  has  been 
rapidly  transformed  into  a  suitable  set  of  offices  since  the 
arrival  of  the  traffic  manager  (Mr.  C.  J.  Murphy),  who,  in 
conjunction  with  the  general  manager,  Mr.  J.  B.  Stearns, 
has  been  most  assiduous  in  making  necessary  alterations  for 
the  public  benefit,  and  who  has  also  an  efficient  staff  of 
operators  ready  to  carry  on  the  work  of  the  office." 

Telegraphic  Investment  Companies. — ^The  London 
Times  of  Wednesday,  in  a  leader,  says  :  By  some  investments 
of  money,  whether  the  subscribers  gain  or  loae,  the  world 
must  profit.  Among  speculations  of  this  infallible  kind  the 
enterprise  of  the  Central  and  South  American  Telegraph 
Company  and  the  Mexican  Telegraph  Com^y  ranks  him. 
They  are  companies  doing  business  at  New  York,  and  under 
American  management.  No  State  aid  has  been  granted  or, 
so  far  as  we  know,  been  solicited  by  them.  Out  of  their  own 
resources,  and  in  reliance  on  calculation  of  returns  which 
there  is  no  ground  to  presume  will  prove  untrustworthy,  they 
have  spent  nearly  a  million  sterling  in  filling  up  the  gaps  in 
South  and  Central  American  telegraphy.  At  Callao,  the 
port  of  Lima,  the  telegraphic  chain  up  the  west  coast  of 
South  America  has  hitherto  terminated.  To  the  imagination 
of  the  engineer  and  to  the  practical  judgment  of  the  mer- 
chant, the  huge  stretch  northwards  with  the  Republics,  Ion? 
ago  deserted  even  by  financiers,  has  been  a  wilderness  isolated 
from  civUisation.  Last  spring  the  steam-ship  SUvertowfi 
started  with  several  thousands  of  miles  of  potential  lungs  and 
voices  for  the  inarticulate  shores  of  the  Pacific.  The  opera- 
tion is  aheady  accomplished.  The  rill,  as  it  were,  of  South 
American  utterance  falls  into  vast  and  loquacious  sea  of 
Western  Union  telegraphy,  which  spreads  it  over  the  univere. 
Intercourse  among  the  South  and  Central  American  States 
has  been  confined  hitherto  chiefly  to  war.  The  populations 
which  inhabit  them  have  had  no  easy  avenues  of  communi- 
cation, and  have  felt  no  especial  desire  to  construct  them. 
Telegraph  stations,  uniting  at  a  multitude  of  points,  will 
tempt  them  to  an  acquaintance  which  may  lead  to  friendship. 

New  Cables. — ^We  have  reason  to  believe  that  the 
Great  Northern  Telegraph  Company  are  making  the 
necessary  preliminary  arrangements  for  the  duplication  of 
all  their  cable  lines  in  the  Far  East,  to  be  effected  at  a  very 
early  date.  This  to  meet  more  readily  the  exigencies  of  the 
increased  Chinese  and  Japanese  traffic,  both  local  and  mter- 
national. 

Cables  Interrupted.— The  cable  between  Quadaloupe 
and  Dominica  is  interrupted.  There  is  at  present  no  tele- 
graphic communication  with  the  islands  of  St.  Lucia, 
Martinique,  St.  Vincent,  and  Barbadoes. 

Cable  Repaired. — ^The  cable  between  Amoy  and  Hong 
Kong  is  repaired. 

Telegraph  Cable  Ship  fob  the  Post-office, — ^We 
learn  that  Messrs.  David  J.  Dunlop  &  Co.,  Glasgow,  have 
contracted  with  the  Post-office  authorities  for  a  cable  ship. 


Telegrams  for  Jeddah. — ^The  Post-office  gives  notice 
that  a  cable  has  been  laid  between  Souakin,  in  £gypt^  and 
Jeddah,  in  Arabia,  and  that  telegrams  can  now  be  accepted 
for  transmission  to  Jeddah. 


Electric  Lighting. — ^The  Athenmum  says:  "Among 
other  improvements  about  to  be  made  at  the  National 
Library  at  Paris,  it  is  hoped  that  the  electric  light  may  be 
sucoeswilly  introduced." 

The  Peterhead  Police  Commissioners  have  resolved  that 
the  electric  light  shall  not  be  supplied  to  their  town  by  any 
company.    They  are  the  owners  of  the  gas  works. 

The  Newcastle  Daily  Chronicle  says:  "The  electric 
lighting  at  the  Tynemouth  Exhibition  is  now  perfect." 

The  electric  lighting  of  the  galleries  of  the  Dundee  Fine 
Art  Exhibition  is  a  great  success. 

The  Hamilton  Town  Council  at  their  monthly  meeting 
had  before  them  notifications  from  three  electric  Ughting 
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companies.  They  resolved  to  meet  specially  on  Thnrsday 
to  consider  whether  the  burgh  shoidd  not  apply  for  an 
Order. 

The  Conway  Town  Council  have  agreed  to  inform  all 
electric  lighting  companies  that  they  are  fhUy  prepared  at 
the  proper  time  to  oppose  applications  for  Provisional 
Orders  to  supply  the  electric  light  within  their  jurisdiction. 

The  New  York  correspondent  of  the  Standard,  telegraph- 
ing on  Sunday  evening,  says  :  "The  danger  caused  by  the 
(Jurrent  of  electricity  escaping  from  the  underground  wires 
has  excited  much  comment  of  late,  and  a  fire  which  occurred 
in  a  suburban  church  is  attributed  to  this  cause.  Mr. 
Edison  asserts  that  his  household  system  has  proved  an 
entire  success^  but  the  remark  is  made  that  the  loss  of  the 
current  has  prevented  his  service  being  supplied  to  more 
than  fifty  houses.'' 

The  following  letter  from  the  Town  Clerk  of  Glasgow 
was  read  at  the  Town  Council  meeting  on  Monday  :  "The 
Gas  Committee,  acting  under  remit  from  the  Town  Council, 
have  resolved  to  recommend  to  the  corporation  to  apply  for 
a  Provisional  Order  to  enable  them  to  supply  electric  lighting 
to  the  city.  This  recommendation  will  be  considered  at 
a  special  meeting  of  the  Council  to  be  held  on  the  19th 
inst.  In  the  meantime  I  am  in  communication  with  the 
town  clerks  of  Manchester  and  other  burghs  in  England, 
with  a  view  to  joint  action  on  an  uniform  basis,  to  resist 
all  applications  by  outside  electric  lighting  companies,  and 
to  promote  the  requisite  order  in  as  complete  a  form  as 
possible  on  an  uniform  basis." 

The  Pollockshields  Commissioners  have  remitted  the 
several  notices  on  electric  lighting  sent  them  to  the  Lighting 
Conmiittee,  and  declined  to  give  an  opinion  on  the  matter  at 
present. 

The  Butherglen  Town  Council  have  passed  the  letters 
addressed  to  them  by  electric  lighting  companies  to  their 
Lighting  Conunittee  for  consideration. 

The  Broughty  Ferry  Commissioners  at  their  monthly 
meeting,  on  Monday,  had  before  them  a  letter  from  the  secre- 
tary of  the  Northern  Electric  Light,  Power,  and  Appliances 
Company  as  to  supplying  electric  light.  The  clerk  was 
instructed  to  reply  that  the  commissioners  intended  to  move 
in  that  direction  themselves. 

A  Committee  of  the  Salford  Town  Council,  on  Monday, 
decided  to  recommend  the  Council  to  consider  the  expediency 
of  adopting  a  resolution  authorising  and  directing  an  appli- 
cation to  the  Board  of  Trade  for  a  Provision^  Order 
empowering  the  Corporation  to  supply  electricity  for  public 
ana  private  purposes  within  the  area  of  the  burgh ;  and, 
further,  to  direct  the  Town  Clerk  to  give  a  month's  notice 
pursuant  to  the  Electric  Lighting  Act,  1882,  for  the  purpose 
of  considering  the  applications  of  various  companies  for 
Provisional  Orders,  and  to  oppose  or  support  the  same,  as  the 
Council  may  determine. 

A  MOTION  proposing  that  it  be  remitted  to  the  Lord 
Provost's  Committee  to  consider  whether  the  Council  already 
possesses  power  to  supply  electric  light,  or  whether  supple- 
mentary powers  be  sought,  was  unanimously  adopted  by  the 
Edinburgh  Town  Council  at  their  meeting  this  week. 

The  Brush  Electric  Light. — At  a  iEancy  bazaar  held 
on  the  5th,  6th,  and  7th,  in  the  Kinnaird  Hall,  Dundee, 
four  Brush  arc  lamps  of  2,000  candle-power  each  were  liung 
from  the  roof  of  the  hall,  diflPusing  a  powerful  light  on  the 
quaint  scene  below,  which  was  a  representation  of  a  Swiss 
village  market-place.  The  roofs  of  the  huts  were  coated 
with  white  wood,  to  give  a  winter  appearance  to  the  spectacle, 
and  the  light  was  well  reflected  through  the  entire  hall, 
owing  to  this.  Outside  the  door,  suspended  from  orna- 
mental brackets,  were  another  two  lamps,  the  light  of  which 
illuminated  the  ^eater  part  of  Bank  Street,  and  attracted 
much  attention  from  the  passers  by.  Every  one  that  saw 
the  lights  seemed  highly  satisfied  with  their  brilliancy  and 
steadiness,  and  were  of  opinion  that  the  Brush  i^tem  would 
take  well  in  Juteopolis.  The  installation  was  fitted  up  by 
the  Brush  Electric  Light  and  Power  Company  of  Scotland, 
Limited. 

'•LBCTRic    Lighting  at  Chesterfield.  —  It  will  be 
embered  that  we  fully  described  the  electric  lighting  of 


Chesterfield,  as  far  as  it  had  then  been  accomplished,  in  the 
Electrical  Review  of  April  15th.  The  following  letter 
appeared  in  the  Standard  of  last  Thursday:  •'At  this  time, 
wnen  the  question  of  lighting  by  means  of  electricity  is 
receivingso  much  attention,  and  as  Chesterfield  is  the  only 
town  in  England  whose  lighting  is  done  throughout  by  elec- 
tricity, it  may  be  interesting  to  your  readers  to  know  what 
our  experience  has  been. 

'•  I  need  not  detail  the  stages  which  led  to  our  abandoning 
gas,  and  taking  up  the  electric  light  after  being  in  daikness 
some  months.  I  may  brieflv  state  that,  after  going  carefully 
into  the  question,  we  decided  to  adopt  the  system  whose 
praise  was  in  every  one's  mouth  a  year  ago,  namely  'The 
Brush/  and,  though  we  were  applied  to  by  other  com- 
panies, we  placed  the  execution  of  the  work  in  the  hands  of 
the  one  that  we  considered  the  most  suitable — the  Hammond 
Company.  During  the  negotiations  of  the  contract,  Mr. 
Hammond  particularly  pressed  us  not  to  stipulate  for  in- 
candescent lamps,  as  he  acknowledged  that  tneir  company 
were  not  in  a  position  to  cope  with  incandescent  lighting  for 

[mblic  purposes.  We,  however,  decided  upon  the  town  being 
ighted  with  the  Lane-Fox  incandescent  lamps,  as  well  as  the 
Brush  arc  lights. 

"  After  waiting  man^  weary  months  for  the  completion  of 
the  incandescent  lighting,  it  is  now,  when  declared  by  the 
contractors  complete,  in  my  opinion  a  decided  failure.  The 
Lane-Fox  lamps,  which  have  been  supplied  by  the  Bmi^ 
Company,  are  most  variable  in  their  lighting  power ;  whilst 
some  are  good,  others  only  give  a  feeole  light  instead  of  a 
light  equS  to  that  of  fifteen  candles,  as  expected.  The  arc 
lights  are  doing  good  service  in  some  of  tne  large  streets, 
but  as  a  whole  I  think  it  has  been  fully  demonstrated  in  a 
year's  trial  in  Chesterfield  that  the  field  for  arc  lighting  is 
very  limited  indeed. 

**  Though  the  tradesmen  have  been  canvassed  by  the 
Hammond  Company  with  a  view  to  introducing  the  arc 
lights  into  their  shops  and  hotels,  in  not  one  single  case  has 
the  light  been  adopted.  Indeed,  it  is  evident  to  us  who 
have  them  under  our  eyes  every  night  that  they  are  only  fit 
for  lighting  works  and  large  open  spaces.  The  experience 
that  has  been  thus  gained  at  Chesterfield  at  the  present 
juncture  must  be  of  value  to  all  towns  intending  to  adopt 
the  electric  light,  and  is  my  reason  for  troubling  you  with 
this  letter,  although  I  believe  the  time  will  shortly  come 
when  lighting  by  electricity  may  be  advantageously  adopted 
both  for  pubUc  and  private  pui-poses. 

"GEO.  EDWD.  GEE,  Alderman  of  the 
Borough  of  Chesterfield." 

Two  Estimates  for  Incandescent  Electric  Light- 
INO  : — Lancashire  Maxim-Weston  Company  :— 

2,000  lamps £W0 

Renewals  (P  per  ann.)          .        ,        -         -        .  600 

Dynamo  machines      -        -        -        -         -        -  4,000 

Engines 2,500 

Cable 1,000 

Fittings  and  extras  ---.--  600 

£9,000 

The  "  Ferranti "  system  : — 

1  Djnamo  machine   -        -i        -        -         -        -  £1,200 

2,000  lamps       -•--.--  600 

Sockets  for  above ^^  la 

Speed  Indicator 6'* 

Packing,  fixing,  erecting,  instruction,  &c.           -  300 

£2,106   16 

Steam-power  is  not  included  here,  nor  the  cost  of  caUa* 
but  taking  the  high  figures  for  these  items  as  given  in  the 
Maxim-Weston  Company's  estimate,  we  must  add  to  the 
above  £3,600,  making  a  total  of  £5;60G  16s.  Oi,  33 
against  £9,000  for  precisely  the  same  work. 

Sheffield  and  the  Electbic  Light.— We  hear  that  tL« 
Corporation  of  Sheffield  has  decided  to  undertake  both  m 
public  and  private  lightmg  of  this  important  town  bj  n^®*^ 
electricity  ;  and  an  appli^ion  for  the  necessary  F^^JJr 
be  made  to  Parliament  as  early  as  possible  in  November. 
Mr.  Conrad  Cooke,  so  well  known  through  his  coDnection 
with  our  contemporary,  ETtgineering,  the  recent  tdq)h«nK 
law-suits,  electric  lighting,  and  scientific  matters  gewffiUy* 
has  been  appointed  consulting  engineer  and  scientific  wviser 
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to  the  Corporation.  It  would  be  hard  to  find  a  gentleman 
more  thoroughly  conversant  with  electric  lighting  than  Mr. 
Cooke,  he  having  been  practically  connected  with  the  subject 
since  the  first  "Gramme"  dynamo-electric  machine  was 
brought  to  this  country.  The  preparation  of  the  elaborate 
scheme  upon  which  he  will  shortly  be  engaged,  should  the 
matter  of  lighting  SheflSeld  by  electricity  be  carried  through, 
as  no  doubt  it  wiU,  is  no  light  task  ;  and  we  congratulate 
Mr.  Cooke  on  his  being  selected  for  this  most  important 
work,  feeling  assured  that  it  will  redound  to  his  own  credit, 
as  well  as  ensure  the  success  of  the  undertaking. 


Electrical  Enginebring. — Classes  for  instruction  in 
electrical  engineering  are  to  open  on  the  28rd  inst.  at  the 
works  of  the  RaUway  and  Electric  Appliance  Company, 
Pofanadie.    Mr.  Banmie  Kennedy  is  to  conduct  the  classes. 


The  Oweks  College,  Makchester. — Professor  Arthur 
Schuster,  assisted  by  Mr.  W.  Haldane  Gee,  will  give  a  the- 
oretical and  practical  course  on  the  technical  applications 
of  electricity,  including  the  first  principlea  of  Electrical 
Engineering,  on  Thurmlay  evenings,  from  seven  to  nine 
o'clock,  in  the  Physical  Laboratory.  The  following  is  a 
short  syllabus  of  the  class,  which  may,  however,  be  subject 
to  some  variations.  Measurements  of  current,  electro- 
motive force,  and  resistance.  Current  producers:  the 
Daniel],  Grove,  Bunsen,  Leclanchd,  &c.,  elements.  Standard 
cells,  how  to  prepare.  Current  measurers :  the  vertical 
detector,  the  astatic  galvanometer,  difPerential  winding, 
the  tangent  and  sine  galvanometers,  Thomson's  reflecting 
galvanometers.  Units  of  resistance :  the  B.  A.  and  Siemens 
units,  manufacture  of  cheap  resistances,  arrangement 
of  resistances  in  coils.  The  exact  measurement  of  re- 
sistances. Condensers.  Construction  of  telegraph  lines, 
measurement  of  current,  localisation  of  faults,  testing 
of  insulation  and  conductivity.  Duplex  telegraphy.  Sub- 
marine telegraphy  :  the  tests  during  the  construction  of  the 
cable.  Telephone,  microphone,  induction  balance.  Magneto 
and  dynamo-electric  machines,  description  and  compari- 
son of  different  systems.  Electncal  lighting :  testing  of 
strong  currents  and  electromotive  forces,  different  systems 
of  lamps.  Photometers.  Description  of  electro-motors  and 
electric  railways.  The  class  will  have  at  its  disposal  a  Wilde 
dynamo-electric  machine,  which  when  worked  by  the  college 
engine  may  be  arranged  to  produce  either  direct  or  alternate 
currents.  In  the  electric  h'ght  measurements  students  will 
have  the  opportunity  of  personally  using  instruments  of  recent 
design,  such  as  those  of  Professors  Ayrton  and  Perry,  Sir 
William  Thomson,  and  Dr.  Siemens.  The  fee  for  the  class 
is  £2  2s.  Students  desiring  to  attend  are  requested  to 
conmiunicate  as  soon  as  possible  with  Professor  Arthur 
Schuster,  at  the  college. 


Electrical  Exhibition.— The  Electrical  Exhibition  at 
the  Westminster  Aquarium,  which  it  is  now  arranged  shall  be 
opened  on  December  Ist,  is,  we  are  informed  by  Mr.  Qooch, 
likely  to  be  a  great  success.  The  entries  of  motors,  to  which 
just  now  public  interest  seems  attached,  will  be  large  and 
interesting.  Electric  light  entries  are  also  numerous  and 
representative.  The  matter  of  distribution  seems  to  have 
received  attention,  and  the  different  systems  will  find  many 
exponents.  The  Edison  electric  light  will  form  a  very 
attractive  feature  as  usual. 


Lightning  Conductoes.— The  Lancashire  and  York- 
shire Railway  Company  have,  through  their  telegraph 
superintendent  and  engineer,  received  specifications  and 
estimates  for  new  lightning  conductors  for  their  carriage 
works  at  Newton  Heath,  and  decided  to  use  the  system  for 
which  Messrs.  James  Davis  &  Co.,  of  Bradford,  received  the 
prize  medal  at  the  Crystal  Palace  International  Electric 
Exhibition,  1882. 


The  Gbiscom  Motoe. — An  exceedingly  useful  application 
of  this  motor  to  dental  operations  may  be  seen  at  the  London 
oflSce  of  the  Electro-Dynamic  Company  of  Philadelphia. 
The  engraving  shows  the  general  arrangement  of  the 
apparatus.  A  wall-bracket,  a,  carries  a  movable  beam,  b, 
along  which  a  travelling  roller,  c,  may  be  pushed  to  anv 


desired  extent.  This  roller  carries  a  little  cirealar  case,  d, 
precisely  similar  to  an  ordinary  spring  tape  measure.  From 
a  brass  tape,  e,  is  suspended  the  Griscom  motor,  k,  which 
maybe  adjusted  to  any  position.  On  the  end  of  its  axle 
a  flexible  steel  wire  shaft,  t,  is  coupled  by  means  of  a  con- 
necting piece,  s.    At  the  end  of  t  is  the  drill,  o,  and  on 


applying  the  battery  current  to  the  terminals  of  the  motor 
this  drill  is  made  to  revolve  at  about  4,000  revolutions  per 
minute.  The  flexible  shaft  may  be  placed  in  almost  any 
position,  and  indeed  it  has  been  workea  when  twisted  loosely 
up  into  a  single  knot.  The  complete  apparatus  may  be 
shifl^d  about  to  suit  all  circumstances,  and  the  combination 
is  certainly  verjr  neat.  We  should  imagine  that  this  applica- 
tion of  electricity  will  meet  with  great  favour  not  only 
amongst  dentists  but  wherever  drilling  on  a  light  scale  is 
required. 

The  Cobrcitive  Force  of  Steel  rendered  Perma- 
nent BY  Compression. — This  is  the  title  of  a  very  interest- 
ing paper,  presented  by  Mons.  L.  Clemandot  to  the  Academic 
des  Sciences  on  the  2nd  of  October.  The  result  obtained  by 
M.  C16mandot  is  as  follows :  When  steel  is  tempered  by 
compression,  that  is  to  say,  when  it  is  cooled  under  pressure 
after  a  quick  cooling,  obtained  partly  by  compression,  the 
coercitive  property  of  steel  is  maintained,  notwithstanding 
the  reheating  and  even  forging ;  it  is  permanent  and  indelible 
whatever  be  the  subsequent  operations  to  which  it  is  sub- 
mitted. Whilst  steel  tempered  in  a  bath  is  hard,  unwork- 
able, and  often  distorted,  compressed  steel  can  be  worked  up 
again  as  if  it  were  soft  ;  it  can  be  flled,  drilled,  <&c.,  which 
is  an  inestimable  advantage  for  manufacturers  of  magnetic 
apparatus,  magneto-electric  machines,  telephones,  &c.,  who 
often  lose  valuable  time  by  working  upon  magnets  which 
break  at  the  last  moment.  M.  Cl^mandot's  paper  seems  to 
us  to  have  a  special  bearing,  and  it  would  be  very  important 
to  know  if  steel  prep^psd  by  his  method  really  possesses  the 
prmanence  which  the  author  attributes  to  it ;  we  could,  if 
it  is   so,  construct   amperemeters   and   voltmeters    with 

ermanent  magnets,  whose  constancy  and  exactness  would 
kve  nothing  to  be  desired.  We  hope  that  the  Commission 
charged  with  the  examination  of  the  researches  of  M.  C16- 
manaot,  and  composed  of  MM.  Dumas,  Boussingault, 
Fremy,  Debray,  and  Breguet,  will  not  delay  its  opinion  upor 
this  important  question. 
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NEW  PATENTS— 1882. 


4717.  "Dynamo  and  majnieto-electrio  maoliines  and  eleotro- 
motow."    J.  Gk)RDON  and  J.  6bat.    Dated  October  4. 

4718.  '*  Improyements  in  and  connected  with  electric  railwara, 
which  improvements  are  in  part  applicable  to  other  electrical  pur- 
poses.'*   J.  HoPKDreov.    Dated  October  4. 

4735.  "Secondary  batteries."  C.  F.  KnrozETr.  Dated  Octo- 
ber 6. 

4788.  "Meters  for  recording  quantity  of  electricity."  A.  E. 
Posn,  J.  Lbbwabb,  and  J.  Chancellob.    Dated  October  5. 

4740.  "  Call  apparatus  for  telephone  lines  (switches,  armatures, 
magnets,  &o.).  M.  Benson.  (Communicated  by  J.  P.  Stabler.) 
Dated  October  5.     {Complete,) 

4  752.  *  *  Intensifpng  fluorescent  or  phosphorescent  electric  lighting-, 
whereby  the  same  is  rendered  serviceable  for  illuminating  purposes, 
and  aimaratus  for  effecting  the  said  intensification.  H.  Kenvedt. 
Dated  October  6. 

4756.  "  Secondary  yoltaio  batteries."  A.  E^omreKT.  Dated 
October  6. 

4764.  "Electrical  apparatus  for  the  propulsion  of  boats."  A. 
REGKEsnsAUN.     Dated  October  6. 

4768.  "Covering  wire  for  eloctrioal  purposes."  J.  J.  C.  Smith. 
Dated  October  7. 

4771.  "Production  of  electric  light  and  means  to  be  employed 
for  the  purpose."    O.  G.  Pbitchabd.    Dated  October  7. 

4777.  ".  Mechanism  or  apparatus  for  electrical  communication  on 
railways."     R.  Tathaic.    Dated  October  7. 

4778.  "Telephones."    H.  B.  T.  Stbakoways.    Dated  October  7. 
4780.     **  Electric  lamps  or  lighting  apparatus."    S.  F.  Walxeb 

and  F.  G.  Oluveb.    Dated  October  7. 

4787.  "  Machines  for  moulding  pipes  or  tubes  from  plastic  mate- 
rial and  for  covering  telegraph  cables  or  the  Uke."  J.  H.  Johnson. 
(Communicated  by  G.  F.  Lufbery,)    Dated  October  7. 

4809.  "Secondary  batteries."  R.  Tathak  and  A.  Hollinos. 
Dated  October  10. 

4810.  "Dynamo-electric  machines."  R.  E.  B.  Ceoicpton  and 
G.  Kapp.    Dated  October  10. 

4816.     "Vdtaic  batteries."   E.  J.  WuiSHUBsr.   Dated  October  10. 

4819.  "  Dynamo,  or  magneto-electric  machiues."  W.  R.  Lake. 
(Communicated  by  J.  Wenstrom.)    Dated  October  10. 

4824.  "  Incandescent  lamps  used  for  the  purpose  of  electric  light- 
ing."   E.  MuLLEB.    Dated  October  11. 

4829.  *<  Electric  switch  for  electrical  lamps  and  other  purposes." 
G.  W.  Batlet.    Dated  October  11. 

4832.  **  Telephones."  J.H.Johnson.  (CommunicatedbyL.de 
Locht-Labye.)    Dated  October  1 1 . 


ABSTRACTS  OF 
PUBLISHED    SPECIFICATIONS- 

1882. 


941.  *<  Electrically  controlling,  &c.,  the  speed  of  engines,  &c." 
J.  Riokabdson.  Dated  February  27.  6d.  This  inyenbon  reUtes 
to  certain  improvemente  connected  with  the  invention  patented  by 
the  inventor  on  the  22nd  day  of  January,  in  the  year  1881,  No.  288, 
fur  apparatus  for  controlling  and  regulating  the  speed  of  engines 
employed  in  driving  dynamo  machines.     According  to  the  present 


Fio.  1. 


Fio.  2. 


Fxo.  3. 


[ll&lfiai^ci   hIiouti  iti  front  and  end  elevation  respectively  by  figs.  1 
^jlf   Uiu  Molenoid  b  connected  with  the  valve,  b,  by  fbang  the 
^  mill  IT  ih(?  vjilve  to  draw  the  valve  downwards  instead  of 
t  iluwu  iiml  thujj  get  the  stalk,  o,  of  the  valve  in  tension 
—       I'l  '  <*o^iri^»'fion  I  by  this  means  its  diameter  and  therefore  its 
^^  VluGn  tbi*  fttuflicg  boxes  is  very  much  reduced.    This  thin  stalk. 


o,  is  made  of  steel  or  of  phosphor  bronze,  and  is  carried  upwards 
through  the  stidfing  box,  a,  connecting  ite  upper  end  by  means  of 
a  flexible  cord  or  a  steel  band,  o,  eiwer  to  the  arm,  b,  of  a  lever 
(upon  the  long  arm,  z,  of  which  is  hung  a  weight,  j,  or  passed  round 
a  pulley  on  uie  opposite  side  of  which  is  hung  a  weight),  or  it  is 
connected  directly  to  a  strong  spiral  or  other  spring,  the  object  being 
to  lift  the  valve  upwards  to  open  it  in  opposition  to  the  force  of  the 
solenoid  tending  to  close  it.  Simple  means  are  also  used  to  prevent 
the  engine  ohasmg,  thus  dispensmg  with  the  second  eleotro-magnet 
now  usiad  for  that  pur]pose,  utilising  instead  the  weight  of  Uie  core 
of  the  solenoid,  to  which  core  is  attached  a  brass  rod  and  bakmoe 
weight,  as  at  fig.  3. 

1002.  **  Electric  rotary  hairbrush."  H.  Lebsneb.  Dated  March  2. 
2d.  The  inventor  constructe  the  axle  upon  which  the  brush  turns  of 
wood  or  an^  other  suitable  substance ;  this  axle  is  cpvered  with  leather 
or  other  suitable  substance ;  the  axle  is  constructed  of  larger  diameter 
than  those  in  the  ordinary  revolving  brushes.  The  cylindrical  frame 
upon  which  the  bristles  are  fixed  is  constructed  of  vulcanite  or  other 
suitable  dielectric  substence  or  substances.  On  the  inside  of  the 
frame  of  the  brush  are  suitable  grooves,  and  into  tiiese  grooves  are 
fitted  metal  wires.  These  wires  are  carried  to  the  outside  of  the 
frame  of  the  brush  into  grooves  on  the  outside  of  the  frame  of  the 
brush,  where  they  are  insulated.  The  ends  of  these  wires  are 
brought  up  among  the  bristles  and,  preferable,  the  ends  terminate  at 
about  half  the  length  of  the  bristles.  The  Motion  caused  by  the 
revolution  of  the  brush  on  the  axle  sete  up  a  current  of  electricity 
which  is  conveyed  by  the  embedded  metal  wires  to  the  ends  of  the 
wires  among  the  bristles,  and  thus  brought  into  contact  with  the 
hair.     {FrovisUmal  only,) 

1017.  *'  Insulating  appai-atus  for  overhead  telegraph  lines.  &o." 
J.  S.  Lewis.  Dated  March  3.  6d.  The  object  of  this  invention  is 
to  produce  an  insulator  to  which  the  wires  shall  be  easily,  quickly, 
and  effectually  affixed,  and  consisto  in  forming  the  top  of  the  insulator 
in  the  shape  of  a  screw  gradually  exx)anding  in  its  diameter,  some- 
thing after  the  manner  of  a  gimlet  end  only  with  a  more  rapid 
increase  in  diameter.  To  this  the  wire  is  fixed  bv  means  of  a  metal 
shadde  or  dip  of  stout  round  wire,  formed  in  the  shape  of  a  horse-shoe 
to  fit  round  the  insulator  and  having  a  hook  at  either  end  to  fasten 
round  and  clamp  the  Ime-wire.  By  hooking  this  shackle  on  to  the 
wire  and  screwing  the  screw  formed  on  the  (loose)  insulator  into  this 
ring  till  it  is  tight,  and  then  fastening  the  insulator  bolt  tight  on  the 
telegraph  arm  or  bracket,  the  wire  is  secured.    Fig.  1  is  e&vation  of 


Fio.  1. 


Fio.  2. 


insulator  and  fig.  2  shows  the  shackle  or  clip  for  attaching  the  wire 
thereto.  In  these  a  is  the  insulator,  b  the  shackle  or  clip,  b  hooks  on 
shackle  b.  In  fixing  telegraph  wires  the  line-wire  is  attached  to  the 
insulator  by  means  of  the  shackle  or  clip,  shown  in  fig.  2.  The  hooks, 
b,  pass  round  or  hook  on  to  the  line-wire,  and  enclose  the  insulator,  a, 
between  the  wire  and  the  partial  ring  formed  by  the  shackle,  b.  By 
turning  the  insulator  (which  is  left  loose  in  the  arm  on  the  telegraph 
poet  or  bracket)  round  and  screwing  it  into  the  ring  thus  formed  (the 
screw  being  a  gradually  expanding  one,  as  shown)  the  insulator  is 
wedged  tightly  into  the  ring*.  The  insulator  can  then  be  rigidly  fixed 
in  position  by  means  of  a  bolt  or  stud  cemented  into  and  projecting 
from  it  in  the  ordinary  manner.  The  patent  also  relates  to  the  method 
of  forming  the  screw  on  the  insulator. 

1020.  "Apparatus  for  transmitting  and  receiving  sound."  J. 
Rapisff.  Dated  March  3.  6d.  For  Uie  purpose  of  increasing  the 
distinctness  and  intensity  of  transmitted  sounds,  the  inventor  pro- 
poses to  use  a  microphone  having  two  or  more  groups  of  contaote, 
parte  or  branches,  arranged  in  such  a  way  that  the  vibrations  set  up 
by  the  sound-waves  in  one  or  several  of  these  groups  will  increase  or 
decrease  the  pressure  of  the  contaote,  and  consequently  decrease  or 
increase  their  resistance,  while  the  contrary  effect  will  be  produced 
in  the  contacte  of  the  other  group  or  groups,  and  he  oonnecto  these 
different  groups  of  contacte,  parte  or  branches  of  the  microphone  to 
separate  wires,  or  parte  of  the  primary  coil  or  coils  of  an  induction 
bobbin,  in  such  a  way  that  the  effect  of  a  divided  current  from  a 
battery,  passing  through  this  arrangement  of  microphone's  contacte 
and  primary  coil  or  coils,  when  the  microphone  is  at  rest,  shall  pro- 
duce little  or  no  mafirnetisation  of  the  iron  core  in  the  induction 
bobbin.  The  result  of  this  arrangement  will  be  that  when  the  sound- 
waves or  vibrations  act  on  the  microphone,  the  added,  or  double  effect 
of  the  changes  of  the  microphone's  contacte,  pressure,  and  resistance 
will  produce  a  differential  action  of  the  current  on  the  primary  oo<^ 
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coils,  and  oonsequenily  "will  effect  a  greatly  intmBified  variation  of 
the  magnetination  of  the  iron  core  and  the  indooed  omrsnts  in  the 
secondary  ooil  or  coils  of  the  induction  bobbin.  For  obtaining  the 
same  result  any  similar  disposition  of  the  microphone's  contacts  in 
connection  with  the  induction  bobbin  can  be  used,  as  for  instance, 
the  groups  of  the  microphone's  ocmtaots  may  be  inserted  in  the  sides 
of  a  Wheatstone  bridge,  while  the  primary  coil  or  coils  of  the  induc- 
tion bobbin  are  placed  in  the  bridge  itself. 

1023.  **  Indicating  and  regulating  the  current  of  electric  gene- 
rators." T.  J.  Handfobd.  (A  communication  from  abroad  by  T. 
A.  EcUson,  of  America.)  Dated  March  3.  8d.  The  object  of  a  portion 
of  this  invention  is  to  produce  devices  to  be  used  in  connection  with 
dyxiamo  or  magneto-electric  machines  and  electric  lights,  which  will 
notify  the  engineer  when  the  lights  are  above  or  below  the  desired 
limit  of  candle-power,  bo  that  he  can  regulate  the  generative  capacity 
of  the  machine  or  machines  in  acoordanoe  therewith,  and  also  to 
produce  other  devices  which  will  prevent  injury  to  the  machine  or 
machines  i^en  an  abnormally  large  current  is  caused  to  flow  by  the 
addition  of  more  lights  than  the  plant  has  capacity  to  furnish,  and 
will  at  the  same  time  notify  the  eng^ineer  of  the  condition  of  affairs. 
It  consists  principally  of  a  relay  in  a  shunt  circuit,  whose  tongue 
plays  between  two  contacts.  An  increase  in  the  current  deflects  the 
tongue  against  one  contact  and  rings  a  bell,  whilst  a  decrease  in 
the  current  deflects  it  against  the  other  contact  and  ring^  the  same 
bell  through  a  resistance,  producing  a  feebler  sound. 

1024.  *'  Construction  and  working  of  switch  apparatus  for  tele- 
graphic or  telephone  exchanges,  &c."  W.  E.  Ibibh.  Dated 
March  3.  8d.  Relates  to  certain  improvements  in  or  connected 
with  the  construction  and  working  of  junction  or  switch  apparatus 
specially  applicable  for  use  in  telegraph  or  telephone  exchanges  or 
stations,  or  for  other  similar  or  equivalent  uses  in  which  it  may  be 
desired  to  put  any  one  or  more  of  a  number  of  wires  speedily  in  con- 
nection or  electrical  continuity  with  any  other  or  others  thereof  for 
telegraphic,  telephonic,  or  other  similar  or  equivalent  purposes  or 
uses — are,  to  simplify  the  construction  and  arrangement  mechajiically 
and  electrically  of  the  means  by  which  this  object  can  be  obtained, 
and  to  ^atly  reduce  the  number  of  parts  required,  to  avoid  all  com- 
plexity m  the  arrangement  thereof,  so  that  the  operation  of  effecting 
the  required  connection  may  be  expedited  and  more  simply  effected 
than  as  hitherto,  and  so  that  the  operation  of  the  apparatus  may  be 
rendered  more  reliable  and  accurate. 

1029.  '*  Incandescent  electric  lamps."  F.  Wbioht  and  M.  W. 
W,  Maokie.  Dated  March  3.  6d.  Relates  to  the  construction  of 
the  bulbs  of  electric  lamps,  and  means  of  attaching  the  fibres  to  their 
conductors  in  a  simple  and  durable  manner.  In  forming  the  bulb 
with  the  conducting  wires  the  inventors  proceed  as  follows : — ^The 
inventors  fix  on  a  tube  by  means  of  spun  glass  the  two  conducting 
wires  which  have  the  carbon  fibre  attached  to  them.  The  tube  with 
the  wires  on  it  is  inserted  into  the  tubular  throat  of  the  bulb,  and 
then  by  heating  the  tubular  throat  it  is  caused  to  collapse  on  the  tube 
and  wires,  closing  them  in  hermetically.  The  end  of  the  inner  tube 
is  drawn  out  to  a  small  bore,  and  forms  the  passage  for  extracting 
air  from  the  bulb.  By  heatinpf  the  throat  of  the  bulb,  and  pushing 
the  inner  tube  in,  the  throat  is  caused  to  fold  inwards  on  itself,  so 
that  the  point  of  the  inner  tube  is  in  such  a  position  as  to  be  pro- 
tected by  tiie  external  throat  of  the  bulb  projecting  beyond  it.  For 
attaching  the  fibre  to  its  conductors  the  inventors  first  thicken  the 
ends  of  the  fibre  by  coating  them  with  syrup,  and  then  carbonising 
the  sug^  of  the  svrup  by  application  of  sulphuric  add.  The 
thickened  ends  of  the  fibre  are  inserted  into  tubular  pieces  of  plati- 
num, formed  by  bending  the  ends  of  platinilm  strips  into  tubular 
form,  and  the  platinum  is  tightened  on  the  fibie  by  a  washer  of 
steatite  enclosing  it. 

1031.  ''Vacuum  pumps  for  exhausting  bulbs  of  electric  lamps, 
&c."  F.  Weioht  and  M.  W.  W.  Macdb.  Dated  March  3.  6d. 
Relates  to  vacuum  pumps  for  exhausting  the  bulbs  of  electric 
lamps  or  other  vessels  in  which  great  rarefaction  of  air  is  required, 
the  object  being  to  provide  in  simple  and  compact  form  for  utilising 
the   barometric   column   of   mercury  as  a  seal  for  the  outlet  of 
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the  discharged  air.    Kg.  1  shows  an  elevation  of  one  arrangement 

of  the  apparatus.    ▲  is  a  tube  having  a  number  of  branches,  on 

which  are  temporarily  secured  in  an  air-tight  manner  the  bulbs,  or 

'^       '  >  be  exhausted  of  air.    The  tube,  a,  after  ascending  a 

re  than  30  inches,  descends  again,  and  enters  the  vacuum 

which  it  descends  some  distance,  as  shown,  and  being 

Igip  end,  has  a  small  lateral  opening  or  openings,  a^, 


formed  in  it,  as  shown  more  dearly  in  the  enlarged  riew  at  fig.  2. 
The  vessd,  o,  has  a  narrow  neck,  c',  through  which  the  tube,  aJ 
passes,  and  above  which  it  is  expanded  into  a  cup,  o'.  The  tabe,  i, 
carries  a  caoutchouc  washer,  d,  that  doses  the  nedc,  c\  as  a  ralre 
and  the  cup,  0*,  above  it  is  partly  filled  with  mercury,  acting  as  i 
seal.  The  vacuum  vessel,  o,  has  a  tube,  c',  extendmg  down  mare 
than  30  inches,  and  connected  by  a  flexible  tube,  e,  to  the  tulM, 
F^,  of  a  vessd,  f,  filled  with  mercury,  and  supported  so  that  it  can 
be  raised  and  lowered  to  a  certain  extent.  The  vessd,  o,  and  tnbei, 
c',  B  and  fS  being  also  filled  with  mercury,  it  will  be  seen  that  oo 
raising  the  vessel,  F,  the  mercury  will  also  rise  in  c,  thereby  {orang 
the  air  in  its  upper  part  out  through  the  valve,  d.  On  again  lower- 
ing the  vessel,  f,  the  mercury  in  sinking  in  o  will  cause  air  to  be 
drawn  from  the  bulbs,  b,  through  the  tube,  a,  and  opening,  a\  into 
the  vacuum  thus  formed  in  the  upper  part  of  o,  ana  this  ahrinUbe 
again  expelled  through  the  valve,  d,  on  caudng  the  mercuiy  to  me 
in  c  by  raising  the  vessel,  f,  again,  the  opening,  a^,  being  dosed  bj 
the  mercury,  so  as  to  prevent  any  escape  of  the  air  back  into  the  tube, 
A.  The  above  operation  of  causing  the  mercury  dtematelj  to 
descend  and  ascend  in  the  vessel,  c,  being  repeated,  the  air  will  be 
gradually  exhausted  from  the  bulbs,  b,  to  any  required  degree.  The 
cup,  c^,  has  an  overfiow  branch,  c*,  connected  by  a  flexible  tabe,  o, 
to  the  mercury  vessel,  f,  so  that  any  excess  of  mercury  can  flow  bsdc 
from  c*  into  f. 

1034.  *^  Galvanic  chains.**  C.  D.Abxl.  (A  communication fram 
abroad  by  L.  A.  Kraehmer,  of  Dresden.)  Dated  March  3.  4d.  Ac- 
cording to  the  present  invention  galvanic  chains  are  constmcted  u 
follows: — ^A  zinc  plate  and  a  copper  plate  are  secured  on  opposite 
sides  of  a  piece  of  cloth  or  felt  of  corresponding  shape,  the  metal 
plates  having  for  this  purpose  a  series  of  holes  through  which  and 
through  the  doth  or  felt  are  passed  silk  corda  or  thieads  so  as  to 
secure  the  three  parts  toother,  forming  thus  a  link  of  the  chain. 
The  zinc  plate  has  projectmg  at  one  end  a  loop,  and  the  copper  pUte 
has  projecting  from  the  other  end  a  hook,  or  rt^  rersdf  and  tne  sevml 
links  beinpp  placed  so  that  the  copper  plates  alternate  on  each  ads 
with  the  zinc  plates,  the  zinc  plate  of  the  one  link  is  connected  b^  its 
loop  to  the  hook  of  the  copper  plate  of  the  contig^us  link  on  the  one 
side,  while  the  copper  plate  of  the  said  link  is  connected  to  the  nnc 
plate  of  the  contiguous  link  on  the  other  side,  the  connectiooa  thiu 
forming  hinge -like  joints,  enabling  the  chain  to  fit  in  anj  desired 
podtion.  To  the  end  links  of  the  chain  are  by  preference  attachd 
single  zinc  and  copper  plates,  respectivdy  serving  as  eleotrodee  for 
making  contact  witn  the  part  of  the  body  to  which  Uie  chain  is  applied 
The  copperplates  are  by  preference  gilt  to  prevent  oxidation.  When 
in  use  the  cloth  or  felt  is  impregfuat^  with  suitable  liquid  for  mata- 
taining  an  active  galvanic  current. 

1036.  ''Manufacture  of  carbons  for  electrical  purposes."  H. 
LiEFKANN  and  P.  S.  Lookeb.  Dated  March  3.  6d.  Befen  to  the 
manufacture  of  carbons  from  materials  as  hereafter  described  and  their 
subsequent  treatment  so  as  to  render  them  of  a  high  density  and  suit- 
able for  the  production  of  electrodes  and  other  electric  candles  ad 
filaments,  whether  they  be  rods,  tubes,  plates,  lumps,  discs,  filament^ 
or  otherwise  suitable  for  electrical  and  other  purposes.  For  the  par- 
poses  of  the  invention  the  inventors  employ  the  materid  known  is 
commerce  as  the  **  corosso,*'  or  ivory  nut,  or  vegetable  ivory,  or  ita 
clippings,  turnings,  or  filingfs,  or  a  material  or  materials  of  an 
analogous  nature.  The  nut  may  be  used  without  the  shell  or  the  two 
may  be  combined,  or  the  shell  may  be  used  done  for  filaments;  the 
material  is  subjected  to  destructive  distillation,  or  the  material  is  car- 
bonised in  any  other  convenient  manner  either  by  heat  or  hj  the  actioa 
of  adds  so  as  to  leave  the  carbon  produced  therefrom  in  as  pore  or 
partially  as  pure  a  state  as  may  be.  Tlie  nut»  or  other  mat^iah  a^ 
aforesaid  may  be  used  alone  or  in  combination  with  other  materiab 
such  as  sugar,  resins,  oils,  and  essences  or  their  equivalents,  capable 
of  producing  a  substantially  pure  product.  When  the  "  coroflao,"  or 
ivory  nut,  or  material  before  referred  to  has  been  subjected  to  deatenc- 
tive  distillation  a  light  and  heavy  liquid  goes  over ;  this  distiUatemsj 
be  treated  separately  to  get  other  products,  or  it  can  be  ntilisd  to 
mix  with  carbon  obtained  as  descried  to  form  a  pasty  mass  alone  or 
with  other  materials. 

1054.  "Telephonic  apparatus.'*  N.  K.  Chkkbill.  Dated  March 
4.  4d.  Relates  to  methods  of  producing  and  utiBaing  what  are 
called  and  known  among  electricians  as  ^*undulatory**  currentiw 
dectridty,  and  to  applying  the  same  for  the  purpoee  of  transmitoi? 
dgnals  or  sounds  to  a  distant  station  by  means  of  a  "line- wire*  tf 
other  electrical  conductor,  as  is  now  commonlv  employed  in  electnc  or 
telephonic  signals.  The  inventor  forms  a  flat  spiral  of  wire  wma 
may  be  single,  double,  three  or  more  fold.  The  same  may  be  attached 
to  a  diaphragm  in  such  a  manner  tiiat  it  will  be  free  to  ^^*®Jj 
the  action  of  sound,  or  it  may  be  so  constructed  as  to  vibrate  withow 
a  diaphragm,  and  he  then  so  adjusts  the  saiddiaphragm  and  wire, 
that  the  said  vibrations  may  be  made  acroes^llilines  of  insgM<M 
force  of  dther  a  permanent  or  dectro-mag^et,  andbe  uses  the  otxtoiJ 
^nerated  in  the  said  spiral  coils  for  transmilWthe  ^''f^^ 
impulses  to  a  distant  station  for  the  purpose  of  thei^h" *  '"^  *!5!jr 
by  electric  or  magnetic  induction,  either  by  inatnfl^^ 
known  and  used,  or  by  novel  adaptations  to  be  hei«a)_ 
or  by  duplicates  of  the  transmitting  instruments.     (iVvtl 

1 139.  **  Dvnamo  or  magneto-electric  machines."  T.  J. 
(A  communication  from  abroad  by  T.  A.  Edison,  of  Aiut;rn<^ 
Dated  March  9.  6d.  The  object  of  this  invention  is  such  i 
improvement  upon  electrical  generators  and  engines  of  the  Padnol 
type,  that  the  inactive  nortions  of  the  bobbin  wSl  have  a  greater  cro 
sectional  area,  and  a  lower  resistance  per  unit  of  length  than  t^ 
active  portions,  so  that  the  internal  resistance  of  the  machine  wi^'  ' 
reduced  to  the  minimum.  The  object  is  accomplished  by  fr 
the  bobbin  coils  of  bars,  which  extend  on  the  outdde  of  thr/* 
annular  core,  pardlel  or  nearly  parallel  with  the  axis  of  ] 
of  wide  plates  on  the  indde  of  the  ring,  the  bars  and 
connected  to  produce  a  continuous  bobbm  by  radial  end  I 
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CITY  NOTES,  REPORTS,  MEETINGS,  &c. 

THE    ANGLO-AUSTRIAN    (BRUSH)   ELECTRICAL 
COMPANr    (LIMITED). 

The  first  general    meeting  of    shareholders  of    the    above-named 
oomjmny  was  held  at  the  oompany's  offices,  4,  Copthall  Buildings, 
E.O.,  on  Tuesday,  Sir  William  Stephenson,  KCB.,  in  the  oh&. 
Mr.  Wm.  Thompson,  secretary,  having  read  the  notice  convening  the 
meeting,  the  Chairman   said :  G^antlmnen,  the  present  meeting  is 
convened  in  accordance  with  our  statates  which  leqniie  that  the  first 
general  meeting  of  the  company  should  be  held  within  four  months 
after  registration.    I  need  hardly  remarit  that  it  would  be  inexpedient 
at  the  present  stage  to  enter  into  details  regardinfl-  a  good  deal  that 
the  board  is  doing  for  establishing  the  companyVbusiness,  but  there 
are  several  matters  on  which  the  shareholders  would  probably  like  to 
be  informed,  which  I  will  take  this  opportunity  of  communicating  to 
them,  and  I  also  wish  to  say  a  few  words  regarding  the  general 
policy  the  board  is  pursuing.     In  the  first  p&ce,  as  regards  the 
company's  capital,  I  may  inform  you  that  26,668  ordinary  shares 
were  subscribed  by  the  public  in  response  to  the  prospectus  we  issued. 
I  have  also  to  inform  you  that  a  modification  was  agreed  to  by 
the  vendor  in  the  arrangement  with  him,  by  which  he  accepted 
for  the  patents  transferred  by  him,  only  ^27,000,  instead  of  £56,000, 
in  cash  on  account  of  the  total  sum  of  £75,000  due  to  him.    The 
balance  of  the  purchase  money  he  accepted   in  5,600  shares  fuUy 
paid  up,  and  8,000  shares   credited  witk    £2  lOs.  per  share  paid 
up.     By  this  modification  the   company  has  a  larger  proportion 
of  its  subeoribed  capital  available  for  developing  the  busmess  than 
if  the  original  mode  of  paying  for  the  patents  had  been  adhered 
to.     With  reg^ard  to  the  business  of  the  company,  you  are  aware 
that  we  possess  the  Brush  and  Lane-Fox  patents  for  Austria  and 
Hungary,  together  with  certain  advantages  in  connection  with  same 
in  Ronmania,  where  no  patent  laws  at  present  exist.    So  far  as  con- 
cerns our  articles  of  association,  however,  we  are  at  liberty  to  carry  on 
business  in  any  other  country.    I  think  I  need  not  dwell  upon  the 
merits  and  oonmiercial  value  of  the  Brush  system  of  electric  lighting, 
whiak  have  been  amply  proved  by  the  substantial  results  obtiSned  in 
the  United  States  and  m  England,  but  I  may  state  that  we  have 
satisfied  ourselves  that  a  large  field  exists  in  Austria,  Hungary,  and 
Boumania  for  which  this  claiss  of  lighting  is  suitable,  and  I  may  add 
that  Brush  lights  are  already  in  use  at  the  present  time  in  several 
manufactories  in  Austaria.    But  whilst  we  believe  that  the  develop- 
ment  of  the  Brush  system  in  its  proper  field  will  prove  a  highly  re- 
munerative business  in  the  countries  referred  to,  we  are  satisfied  that 
the  development  of  a  system  of  distribution  of  electrical  energy  for 
domestio  bghting  and  other  purposes  will  prove  a  business  of  vastly 
greater  importance.    It  is  not  so  long  ago  that  it  was  considered  a 
grreat  feat  to  operate  15  or  20  lights  horn  one  dynamo  machine,  and 
it  is  only  a  very  short  time  ago  that  an  enormous  stride  was  considered 
to  have  been  made  when  some  of  the  streets  in  the  City  were  lighted 
up  by  means  of  Brush  lamps  operated  by  a  machine  in  Liambeth,  and 
the  Opera  House  in  Paris  was  lighted  up  by  means  of  Brush  lamps 
operated  by  a  machine  placed  in  the  Exhibition  Bulling  in  the 
Champs  Elysfes.    But  to-day,  the  talk  is  not  of  30,  nor  40,  nor  60 
lights,  but  of  thousands  of  lights  operated  from  central  stations,  and 
it  is  not  light  only  that  we  look  to  obtain  from  these  central  stations, 
but  we  expect  them  to  supply  us  with  heat  and  power ;  we  expect  to 
get  our  dinners  cooked,  our  hair  brushed,  and  our  boots  cleaned  by 
theae  central  stations.    In  fact,  it  is  now  reaUsed  that  it  is  possible 
to^  lay  on  electrical  energy  to  houses  in  a  town,  like  water  or  gas, 
with  the  main  conductors  always  charged  for  consumers  to  draw  on 
at  any  hour  of  the  day  or  night.    This  is  the  problem  we  now  have 
to  face.    Now,  the  possession  of  the  Lane-Fox  patents  gives  tUa 
ooinpany  advantages  in  connection  with  this  part  of  the  business 
which  I  believe  it  i^ould  be  difficult  to  over-estimate.     I  wish  to 
dwell  especially  on  this  matter,  both  on  account  of  its  importance 
to  the  company,  and  because  this  part  of  Mr.  Lane-Fox*s  invention 
IB   hardly  known  or  appreciated,  being  applicable  to  a  degree  of 
advancement  in  electrical  engineering  which  we  are  only  now  reach- 
ing'.   Although  I  do  not  profess  to  be  a  technical  man,  the  matter 
has  been  made  so  clear  to  me,  tiiat  I  think  I  can  undertake  to  explain 
it.     Mr.  Lane-Fox  appears  to  have  conceived  from  the  outset  the 
idea  of    a   general    system  of   distribution    of   electrical   energy. 
I>ynamos,   accumulators,   and  lamps  were  tl^n  in  their  infancy, 
but  he  foresaw  the   degree  of   perfection  to  which   they  would 
probably  be  brought ;  and  whilst  others  were  applying  themselves 
to  ^le  improvement  of  matters  of  oomparatrve  detail,  he,  taking 
a  bird's  eye  view  of  the  whole  subject,  applied   himself  to   the 
study  of  ^  how  he   could    link  together    the  various  elements  he 
saw  growing  into  shape  so  as  to  constitute  the  comprehensive  system 
of  distribution  of  electrical  energy  which  he  had  conceived  would  be 
neoeosary  to  make  electricity  a  commercial  possibility.    The  result  of 
bis  labour  wan  the  particular  part  of  his  pi^t  to  which  I  now  refer 
and  which  sets  out  a  combination  of  dynamos,  accumulators,  and  in- 
candeacent  lamps  or  other  apparatus,  by  meana  of  which  the  main 
oonduotors  in  the  system  of  distribution  of  a  district  can  be  kept 
^^arged  with  electrical  energy  at  a  constant  pressure,  which  can  be 
'^'^gwn  upon  at  all  times  for  use  in  suitable  apparatus  to  produce 
gJ^bet^ty  power,  or  other  effects.    Now,  it  is  very  important  to 
r   A^^^^d  what  this  patented  combination  really  covers.    We  pro- 
is  **v^ "w^t  of  us,-  have  argeneral  notion  of-  the  offices  which  would 
^  ^''^S^Af^  ^^  ^  dynamos,  accumulators,  conductors,  and  laiE^M 
yt«*ter  •^''gaeral  system  of  electrical  distribution  in  a  town.    We  have  a 
tb  *^,^  "^*  ^**  *^  current  is  generated  by  the  dynamos  when  put 
j^ipe^jpon  by  steam-engines  or  other  motors,  that  the  aooumulators 
^^  1  duty  of  reservoiiv  into  which  the  dynamos  pump  the 
,  and  from  which  the  lamps  can  draw  the  supply  they 
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r«>t£jad5  ^^^  when  required.     But  it  is  perhaps   not  so  'generally 
r^^m?  y^  '^^  ^'^  ''^  ^  ^^  public,  that  the  various  patents  one 
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hears  of  for  dynamos,  accumulators  and  lamps  only  cover  details  of 
construction,  tLod  that  the  fundamental  ideas  on  which  they  are 
based  are  practioally  public  property.    I  mean  to  say  that  tiie  pro- 
duction of  an  electno  current  by  mechanical  action  is  not  a  patent ; 
that  the  process  of  storing  electricity  by  utilising  the  chemical  effect 
of  the  electric  current  on  certain  substances  is  not  a  patent,  and  that 
the  production  of  light  by  heating  to  inoandesoenco  in  vacuo  a  fila- 
ment of  carbon,  or  other  substance,  is  not  a  patent.    All  this  can  be 
effected   more  or  less   effioientiy  and  economically  by   means  of 
apparatus  which  is  not  patented,  as  wedl  as  by  a  g^reat  variety  of 
patented  apparatus ;  but  dynamos,  accumulators,  and  incandescent 
lampa,  whetner  patented  or  unpatented,  cannot  be  used  in  combina- 
tion as  a  system  except  under  Mr.  Lane-Fox's  patent.    The  question 
then  arises,  Can  a  system  of  distribution  be  established  without  using 
dynamo,  accumulators  and  lamps  comHned,  in  the  manner  patented  by 
Mr.  Lane-Fox  ?    On  this  pomt  I  am  advised  that  although  it  is 
possible  to  feed  the  lamps  direct  from  the  machines,  as  has  been 
commonly  done  hitherto,  without  the  intervention  of  accumulators,  it 
would  be  found,  in  a  general  system  of  dbtribution,  that  the  diffi- 
culty of   reg^ulating  the  current  to  meet  a  varying  demand,  the 
additional   cost   which  would  have  to  be  incurred  to  put    down 
plant   and  machinery  capable   of    meeting  the  maximum  demand 
at  any  time,  added  to    many  other    disadvantages,   would  prac- 
tically put  such    an    arrangement    out    of  the    field.      It  would 
be  like  attempting  to  supply  water  to  a  town  without  the  inter- 
vention of  reservoirs   or    gas   without    the   intervention  of   gas- 
ometers.   It  amounts  to  this,  therefore,  that  Mr.  Lane-Fox*8  patent 
practically  covers  the  distribution  of  electrical  energy  on  a  large 
scale.    I  understand  that  in  London  alone,  with  its  4,000.000  inhabi- 
tants, at  least  30  millions  of  pounds  sterling  are  invested  in  the  gas 
industxy,  and  this  will  enable  us  to  form  some  conception  of  the 
business  which  may  be  developed  when  electricity  comes  to  be  laid  on 
like  gas,  from  house  to  house,  and  I  think  therefore  it  will  be  ad- 
mitted that  I  was  correct  in  the  remark  I  made  just  now  that  I  believe 
it  is  difficult  to  over-estimate  the  value  of  a  patent  like  Mr.  Lane- 
Fox's,  which  places  us  in  such  a  pre-eminently  favourable  position 
to  introduce  a  general  system  of  distribution  of  electrical  energy. 
This  question  of  the  development  which  the  application  of  electricity 
is  likely  to  take  consequent  upon  the  establishment  of  syst^ns  of 
distribution  brings  me  to  another  point,  viz.,  the  position  this  com- 
pany should  assume  in    relation  to  the  business    to  bo    created. 
Austria,  Hungary,  and  Boumania  contain  together  a  population  of 
over  42  millions  of  souls.     A  large  proportion  of  this  population  no 
doubt  is  not  in  a  position  for  local  reasons  to  avail  themselves  of 
our  electrical  energy,  and  possibly  a  furtiier  proportion  may  have  the 
bad  taste  to  prefer  electrical  energy  supplied  by  others  than  ourselves. 
But  assuming  that  one-tenth  part  only  of  the  population  comes  to  ua 
for  electricity,  it  is  obvious  that  it  would  be  far  beyond  the  powers  of 
our  company  or  indeed  of  any  single  company  to  undertake  the  working 
andadministration  of  thesystemsof  electrical  distributionwhich  even  the 
above-mentionedsmall  fraction  of  thecountry  would  require.  Moreover, 
there  are  many  reasons  why  the  working  of  the  systems  of  electrical 
distribution  should  be  in  local  hands.     In  the  opinion  of  the  boud 
the  position  this  company  should  take  is  that  of  pioneer,  in  the  first 
instance,  and  afterwards  contractors  and  manufacturers,  for  the  esta- 
blishment of  the  systems  of  distribution  which  we  believe  and  expect 
wiU  result  from  our  pioneering.    The  programme  of   operations 
determined  on  by  the  board  in  pursuance  of  this  policy  is  to  set  up 
manufacturing  works  in  Vienna  forthwith,  and  at  the  same  time  to 
lay  down  a  system  of  electrical  distribution  on  a  sufficienUy  Iftrge 
scale  to  demonstrate  the  practical  and  commercial  possibility  of  the 
scheme.    When  this  first  test  system  is  in  satisfactory  operation  and 
it  is  known  that  our  works  are  in  running  order,  that  we  possess  a 
pn^erly  organised  staff,  and  that  generally  we  can  be  depended  on 
both  in  point  of  skill  anii  responsibility  to  contract  for  the  establish- 
ment of  systems  of  distribution  and  also  for  their  maintenance  and 
the  repair  of  apparatus,  we  believe  that  the  formation  of  local  com- 
panies to  own  and  work  under  our  licenoeis  systems  of  distribution 
for  different  towns  and  districts  will  not  be  a  matter  of  difficult. 
Of  the  practical  success  of  the  installations  the  board  feels  confident,   * 
and  of  the  commercial  success  they  feel  equally  sanguine  in  countries 
where  the  price  of  gas  varies  from  5s.  4d.  to  l'2a.  8d.  per  1,000  cubic 
feet.    Now  you  will  probably  wish  to  know  something  of  what  we 
have  done  so  far  towards  the  realization  of  our  schemes.    On  this 
point,  although,  as  I  mentioned  before,  I  am  obliged  in  the  interests 
of  the  company  to  speak  with  some  degree  of  reticence,  I  think 
I  can  say  enough  to  satisfy  you  that  the  board  has  not  allowed 
the    g^rass    to    grow    under    its    feet    during    the    short   space 
of    time    that    has    elapsed    since   the   company    was   launoned. 
In  the  first  place  we  have  secured  in  Vienna  temporary  premises, 
in  which  we  are  commencing  our  manufacturing  operations  pendhig 
the  completion  of  negotiations  for  the  purchase  of  one  or  other  of  two 
buildings,  either  of  which  is  in  every  respect  suitable  for  our  perma- 
nent requirements.    We  have  ordered  in  England  a  large  number  of 
machine  tools  for  our  factory,  and  many  of  them  are  already  on 
their  way  to  Vienna.    The  nucleus  of  our  staff  in  Vienna  is  formed 
and  is  now  engaged  in  organising  our.  works.    A  committee  of  the 
board,  consistix^  of  myself  and  two  directors,  has  just  returned  from 
a  tour  in  Austria,  Hungary,  and  Boumania,  where  we  have  been 
engaged  in  making  general  arrangements  for  carrying  on  the  com- 
pany's business.    A^  important  contract  is  being  n^tiated  for  the 
ughting  of  one  of  the  principal  building  in  Vieima,  to  form  part  of  our 
^t  system  of  distribution.    Negotiations  are  also  proceedmg  for  the 
sale  A  licences  for  certain  districts,  and  an  agreement  has  been  signed 
for  the  conditiomd  saJe  of  the  licence  for  one  important  district.    The 
board  is,  however,  very  strongly  of  opinion  that  the  sale  of  licences 
should  not  be  pushed  until  the  company  is  in  possession  of  a  working 
organisation  and  manufactory  capable  of  meeting  the  requirements 
of  liadnoees.    On  the  success  of  the  subsidiary  companies  depends,  in 
the  opinion  of  the  board,  tiie  real  success  of  our  compcmy,  and  we 
think  it  would  be  shortsighted  poluqr  for  the  sake  of  immediate  re- 
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turns  to  part  with  lioenoes,  at  present,  which  most  become  of  much 
greater  value  so  soon  as  the  satisfactory  working  of  our  first  installa- 
Uou.  has  established  our  name.  The  committee,  ther^ore,  rather 
directed  its  efforts  in  Austria  to  securing  the  co-operation  of  persons 
of  influence  under  an  arrangement  by  which  a  participation  is  to  be 
secured  to  tiiem  in  the  b^iefits  which  we  shall  deriye  from  tiie 
formation  of  local  working  companies,  in  consideration  of  their 
contributing  to  the  expenses  of  tne  experimental  instjillations,  and 
afTorduig  us  their  support  in  our  operations.  I  am  happy  to  saj  that 
satisfactory  progress  is  being  made  in  the  matter.  In  Roumanian  the 
committee  had  the  honour  odF  several  interviews  with  the  E^ipg*  who 
showed  the  g^^eateet  interest  in  the  Question  of  electric  lighting. 
His  Majesty  has  given  us  orders  to  light  up  experimentally  his 
Winter  Palace,  and  the  grounds  of  his  Summer  Palace  at  Bucharest. 
He  has  also  given  us  the  order  to  put  down  the  leads  for  a  system  of 
distribution  in  his  palace  of  Sinaia  in  the  Carpathians,  and  the 
estimates  for  the  permanent  lighting  of  this  palace  bv  electricity  are 
under  consideration.  The  tiwS  for  carrying  out  the  above  work  is  on 
the  spot,  and  some  of  the  apparatus  for  Bucharest  has  already 
arrived  and  is  in  course  of  erection.  The  whole  of  the  remainder  is 
on  its  way  out.  The  initiative  taken  in  this  matter  by  their  en- 
lightened, liberal,  and  enterprising  sovereign  bids  fair  to  secure  to  the 
Roumanian  people  the  prestige  of  being  tne  first  nation  in  the  world 
to  adopt  and  reap  the  benefits  of  a  comprehensive  s^tem  of  distribu- 
tion of  electrical  energy.  Before  concluding,  there  is  one  more  matter 
to  which  I  wish  to  refer,  although  it  is  one  on  which  it  will  probablv 
be  necessary  to  call  you  together  again.  We  have  now  m  hand, 
as  you  are  aware,  business  in  Austoia,  Hungary,  and  Boumania. 
The  two  former  countries,  although  under  the  rule  of  a  common 
sovereign,  are  essentially  distinct  ana  separate .  All  these  countries  are 
desirous  that  their  enterprises  should  bear  the  stamp  of  their  own 
nationality,  and  although  they  are  all  disposed  to  view  with  favour 
the  introduction  of  a  business  from  England,  it  is  not  a  recommendation 
in  the  e^es  of  the  two  latter  that  the  name  of  Austria  should  appear 
in  the  title  of  our  company  to  the  exclusion  of  their  own.  Furtner- 
more  the  board  is  of  opinion  that  the  name  *'  Brush  **  in  the  title 
of  the  company,  besides  being  extremely  difficult  to  translate 
into  a  foreign  language  in  the  sense  in  which  it  stands,  is  rather 
misleading  naving  regard  to  the  development  which  the  Lane-Fox 
X>atents  are  likely  to  take  in  the  hands  of  this  company.  Under 
these  circumstancs  the  board  is  of  opinion  that  it  would  be  advan- 
tageous to  the  company  to  alter  its  title  so  as  to  bear  a  less  distinctive 
character  in  respect  of  nationality  and  system.  We  think  that  some 
such  title  as  the  *  *  International  Electrical  Cknnpany ,  Limited,  *  *  would 
be  more  suitable,  the  more  so  as  we  have  business  in  view  in  another 
country  concerning  which  I  hope  to  be  able  to  gfive  you  some  account 
when  we  meet  again  to  settle  uie  question  of  the  alteration  of  our 
name.  I  trust  that  what  I  have  said  will  satisfy  you  that  the  board 
is  g^iving  its  earnest  attention  to  vour  business.  X  shall  be  hi^^y  ta 
afford  further  information  shoula  anything  I  have  said  not  be  quite 
dear,  but  at  the  same  time  I  beg  you  to  remember,  should  vou  asx  me 
any  questions,  that  information  on  matters  of  detail  is  of  far  greater 
use  to  your  competitors  than  to  you. 

No  questions  being  asked,  Mr.  Trevor  proposed  a  veto  of  thanks 
to  the  chairman  and  the  directors,  and  the  proceedings  torminated. 

Brazilian   Submarine   Tblbgraph.  —  The   directors 

recommend  a  final  dividend  of  3s.  per  share,  making,  with  previous 
distributions,  a  total  dividend  of  6  per  cent,  for  the  year  ended  the 
30th  June,  1882,  and  also  a  bonus  of  2s.  per  share,  both  free  of 
income-tax,  which  together  will  amount  to  £32,500,  being  a  dis- 
tribution in  the  aggregate  of  7  per  cent,  for  the  past  year.  A  balance 
remains  of  dS61,295,  of  which  amount  £60,000  has  been  placed  to  the 
reserve  fund,  increasing  that  fund  to  £407,663,  and  £1,295  carried 
forward.  The  above  dividend  and  bonus  will  be  payable  on  the  28th 
instant. 

Bbuter's  Telegram. — ^An  interim  dividend  at  the  rate 

of  5  per  cent,  per  annum  has  been  declared  for  the  half-year  ended 
30th  June  last,  payable  on  the  14th  instant. 

Eastern  Extension,  Australasia,  and  China  Tele- 

OBAPH. — ^The  accounts  for  the  half-year  ended  30th  June  last  show  a 
net  profit  of  £113,393,  against  £94,755  for  the  oorreenponding  period 
of  1881.  After  providing  for  two  quarterly  interim  dividends  and  a 
bonus  of  Is.  per  share,  making  together  3  per  cent,  for  the  half-year, 
andoharging  against  the  half-year's  revenue  £30,000,  the  balance  of 
cost  of  tne  Singapore-Batavian  cable,  there  remains  £23,468  to  be 
carried  forward. 

West  India  and  Panama  Telegraph. — ^The  accounts 

for  the  six  months  to  30th  June  last  show  a  balance  of  £12,621  on 
revenue  account.  After  placing  £5,000  to  reserve  the  directors  have 
decided  to  carry  forward  the  balance  of  £7,621.  In  consequence  of 
the  unusually  heavy  cost  of  repairs  to  cables  during  the  past  and 
current  half  -  vears,  the  directcnrs  are  unable  to  recommend  a  dividend 
on  account  of  the  arrears  of  dividend  on  the  preference  shares. 

The    Submarine   Gables   Trust  announce  that  the 

coupons  due  on  the  15th  inst.  wiU  bepaid  on  and  after  that  date 
by  Messrs.  Glyn,  Mills,  Currie  &  Co.  They  must  be  left  three  days 
for  examination. 

The  Globe  Telegraph  and  Trust  Company  announces 

the  payment  of  an  interim  dividend  for  the  quarter  ending 
18th  October  of  3s.  on  the  preference  shares  and  2s.  on  the  ordinary 
shares. 

The  Direct  United  States  Cable  Company  (Limited) 

stete  that  the  interest  due  on  the  1 5th  inst.  on  their  six  per  cent, 
debenture  loan  will  be  paid  on  and  after  the  16th  inst.  at  the  Con- 
solidated  Bank,  Threadneedle  Street,  E.G.,  where  coupons  should 
be  left  for  examination  three  dear  days  before  applying  for  payment. 

Application  has  been  made  to  the  Committee  of  the 

stock  Exchange  for  a  settling  day  and  quotetion  on  behalf  of  the 
Anglo-Austrian  Brush  Electrical  Company  (limited)  shares. 


Directors  of  Electric  Light  Companies.— Mr.  J. 

Irving  Gourtenay  and  lieutenant-Colonel  F.  G.  Steuart  have 
retired  from  the  board  of  the  Hammond  Electric  Light  and  Pover 
Supply  Company  (Limited). 

DiRKCT  United  States  Cable  Company.— This  com- 
pany notifies  that  the  interest  due  on  the  16th  inst.  on  their  six  per 
cent,  debenture  loan  wiU  be  paid  on  and  after  the  16th  inst.  tt 
the  Consolidated  Bank. 
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ELECTRICAL    ENGINEERING    IN 
ENGLAND. 


I 


During  the  present  year  vast  strides  have  been  made 
towards  the  establishment  of  centres  of  technical  instmc- 
tion  in  what  mnst  now  be  looked  npon  as  the  absorbing 
topic  of  the  day.  Although  previous  to  this  there  were 
many  places  where  students  might  acquire  a  good  knowledge 
of  electrical  work,  amongst  other  subjects,  we  think  we  may 
«ay  without  fear  of  contradiction  that  two  years  since  there 
were  not  more  special  classes  or  schools  of  instruction  in 
matters  electrical  than,  could  be  counted  on  the  fin^irs  of 
one  hand.  Now  it  would  require  a  little  thought  to  enume- 
rate the  manifold  centres  of  education  where  technical 
instruction  in  electrical  engineering  is  made  a  speciality. 
Beginning  with  London,  we  may  at  once  say  that  we  do 
not  know  of  a  more  suitable  place  for  a  student  to  acquire 
that  which  is  not  always  sufficiently  taken  into  considera- 
tion in  many  technical  classes,  vis.,  an  elementary  know- 
ledge of  electricity  and  magnetism,  than  by  a  course  of 
«tudy  in  the  classes  of  the  Birkbeck  Literary  and  Scientific 
Institute.  Many  of  our  younger  and  well-known  elec- 
tricians have,  to  our  knowledge,  gained  much  valuable 
information  by  the  good  and  patient  teaching,  and  the 
numberless  experiments  performed  before  the  students  of 
tliese  classes  by  Mr.  Wilson  and  his  assistants.  Then  we 
have,  amongst  others  devoted  to  the  complete  education  of 
an  electrical  engineer,  the  School  of  Telegraphy  and 
£lectrical  Engineering,  which  has,  perhaps,  been  established 
a  greater  pumber  of  years  than  any  others  of  an  important 
character. 

Better  known  than  all,  and  probably  more  fully  attended, 
are  the  classes  of  the  City  and  Guilds  of  London  Institute. 
"We  have  now  before  us  a  programme  of  the  technological 
examinations  (1882-88)  of  this  college,  together  with  the 
papers  set  in  the  examination  for  1882,  which  form  a  very 
interesting  study ;  and  if  the  questions  herein  set  had  been 
correctly,  or  even  fairly,  answered  by  the  students  under 
examination,  the  result  would  have  shown  great  proficiency 
in  the  pupil  and  teaching  ability  which  does  not  fall  to  the 
lot  of  all  professors  of  science,  for  oftentimes  a  clever  scientist 
may  fail  utterly  in  the  endeavour  to  explain  his  views  to 
others.  We  are  under  the  impression,  however,  that  the  ques- 
tions dealing  with  electrical  matters  did  not  show  any 
extraordinary  acquirements  on  the  part  of  the  pupils  gene- 
rally, and  we  are  incHned  to  think  that  this  may  be  due 
partly  to  the  want  of  the  elementary  knowledge  of  elec- 
tricity and  magnetism  as  a  starting-point,  and  partly  to  the 
fact  that  professors  of  deep  learning  in  the  subjects  they 
teach  may  not  be  able  to  descend  sufficiently  into  a  simple  and 
forcible  way  of  addressing  a  mixjed  assemblage  so  as  to 
enable  them  to  convey  clearly  and  indelibly  their  lectures  to 
their  hearers.  At  King's  College,  Prof.  W.  Grylls  Adams 
has  established  special  classes  for  instruction  in  electrical 


engineering,  which  will  doubtless  be  taken  full  advantage  of. 
It  may  not  be  out  of  place  here  to  mention  that  Mr.  St. 
George  Lane-Fox,  one  of  the  most  successful  inventors  in 
"electric  lighting,"  was  formerly  a  pupil  of  Prof.  Adams. 
The  "  Hammond  "  College,  which  has  recently  been  opened, 
will  also  be  of  considerable  service  in  the  cause  of  electrical 
science,  but  its  operations  will  be  limited  to  the  supply  of 
competent  electricians  to  the  "  Hammond  "  Electric  Light 
Company  and  its  off-shoots.  In  the  country,  instruction 
equal  to  that  obtainable  in  the  metropolis  is  provided  in 
several  towns.  Bristol  and  Glasgow  have  each  its  univer- 
sity and  classes  presided  over  respectively  by  Prof.  Silvanus 
Thompson  and  Mr.  Andrew  Jamieson,  C.E.,  and  both  gen- 
tlemen are  well  known  in  connection  with  the  latest  develop- 
ments of  electrical  engineering. 

Manchester,  following  the  example  of  these  towns,  comes 
prominently  forward  with  the  Owens  College  classes,  con- 
ducted by  Prof.  Arthur  Schuster  and  Mr.  W.  H.  Gee. 
Until  recently  the  impression  that  the  profession  of  an 
electrician  did  not  ofier  much  attraction,  and  that  it  was 
already  overdone,  had  a  deal  of  truth  in  it,  but  this  is  no 
longer  the  case.  The  demand  for  competent  men  is  at 
present  certainly  greater  than  the  supply,  and  electrical 
may  now  be  compared  to  railway,  engineering,  in  its  early 
days.  Never  did  a  subject  present  greater  attractions  and 
inducements  to  the  student  than  that  on  which  we  have 
made  these  observations,  and  we  have  little  doubt  but  that 
the  centres  of  instruction  we  have  alluded  to  will  have  their 
resources  severely  taxed.  We  notice  in  the  Report  of  the 
City  and  Guilds  of  London  Institute  that  "any  person 
desiring  to  form  a  class  for  instruction  in  any  technological 
subject,  with  a  view  to  these  examinations,  should  apply,  as 
early  as  possible,  stating  his  qualifications,  to  the  Director 
and  Secretary  of  the  Institute,  Gresham  College,  B.C." 

We  are  not  aware  whether  such  classes  as  exist  at  the 
Birkbeck  are  to  be  found  in  the  school  of  the  City  and 
Guilds  Institute,  but  if  not  it  would  surely  be  worth  while 
to  start  such  classes  as  an  introduction  to  the  more  advanced 
studies  taught  byJProf.  Ayrton  and  others. 


ELECTRICAL  APPARATUS 
FOR  STOPPING  STEAM   ENGINES. 


At  the  beginning  of  the  week  we  paid  a  visit  to  the  offices 
of  Messrs.  Duncan  Bros.,  engineers,  of  32,  Queen  Victoria 
Street,  for  the  purpose  of  inspecting  Tate's  patent  electric 
valve-closing  apparatus.  As  will  be  readily  surmised,  the 
object  of  the  invention  is  to  automatically  close  the  valve  of 
a  steam-engine,  and  therefore  stop  it ;  and  to  do  this  in  the 
quickest  possible  manner  the  inventor  has  had  recourse  to  a 
very  simple  electrical  expedient. 

We  cannot  do  better  than  use  nearly  the  same  description 
of  the  apparatus  as  that  given  by  Messrs.  Duncan  Bros. 

The  apparatus  is  shown  in  fig.  1,  and  consists  of  an  ordi- 
nary Leclanch^  battery  (two  cells),  not  given  in  the  draw- 
ing, an  electro-magnet,  and  wires  leading  to  any  position 
from  which  it  may  be  desirable  to  control  the  engine,  and 
press  buttons  for  completing  the  circuit.  Also  a  small 
steam  cylinder,  piston,  and  rack  and  pinion  gearing,  which 
actuates  the  stop  valve  on  the  engine. 

The  electro-magnet  is  placed  at  the  top  and  connected, 
as  may  be  seen  more  plainly  in  fig.  2,  to  a  suspension  rod 
which  actuates  a  small  steam  cock  on  the  cylinder  of  the 
apparatus.  When  it  is  desired  to  put  the  apparatus  in 
operation,  the  pressure  of  the  finger  on  one  of  tne  buttons 
— at  any  distance  from    the  engine— closes  the  circuit, 
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excites  the  electro-magnet,  and  causes  it  to  lift  its  arma- 
ture and  release  the  suspension  rod,  which  falls  with  a 
velocity  due  to  its  own  weight.  The  suspension  rod  in  fall- 
ing opens  the  small  cock  on  the  cylinder  and  admits  steam, 
the  initial  pressure  of  steam  being  the  same  as  in  the  steam- 
engine  cylinder.  The  piston  in  the  cylinder  of  the  appa- 
ratus immediately  ascends  and  the  rack  piston  rod  instantly 
closes  the  engine  stop  valve. 


Fio.  1. 

The  steam  to  work  the  apparatus  being  taken  from  the 
stop  valve  chamber  from  underneath  the  valve — t.  e.,  be- 
tween the  valve  and  the  steam-engine  cylinder — ^the  con- 
sequence is  that  as  soon  as  the  stop  valve  has  been  closed 
there  is  no  longer  any  pressure  in  the  small  cylinder ;  and 
when  it  is  desired  to  start  the  engine,  the  engine-driver  has 
simply  to  lift  up  the  suspension  rod  to  its  normal  position 
and  open  the  stop  valve  in  the  ordinary  way.  In  lifting 
the  suspension  roa  the  small  cylinder  cock  is  again  closed 
against  the  admission  of  steam,  but  the  cock  having  three 
passages  is  opened  for  the  inlet  of  atmospheric  air.  The 
act  of  opening  the  stop  valve  by  the  hand  wheel  operates 
also  on  the  piston,  which  falls  to  the  lower  end  of  the  small 
cylinder  and  is  then  reset  for  further  use. 

When  applied  to  the  stop  valves  of  condensing  engines, 
a  cock  fitted  on  a  pipe  opening  to  the  atmosphere  is  also 
actuated  by  the  apparatus,  and  at  the  instant  the  stop  valve 
is  closed  this  cock  is  opened,  thus  admitting  air  into  the 
condenser,  destroying  the  vacuum  and  stopping  the  supply 
of  water. 

The  apparatus  also  stops  the  engine  on  which  it  is  fitted 
whenever  the  speed  exceeds  the  ordinary  rate  by  any  given 
number  of  revolutions.  This  is  effected  by  means  of  the 
throttle,  or  variable  expansion  valves,  actuated  hj  the  engine 
governor.  Short  arms  are  fixed  on  the  valve  spmdles  which 
act  as  fingers  to  press  in  a  push  or  button  at  any  time  the 
valve  exceeds  the  usual  range  of  lift  or  stroke. 


Bv  looking  at  fig.  2  the  action  of  theapparata8willb& 
much  more  clearly  seen.  The  suspension  roa,  b,  is  held  in 
position  by  the  tooth  in  the  locking-piece,  d.  The  cam- 
shaped  piece,  0,  is  kept  back  hj  the  end  of  the  annatme,  a, 
which  is  lift^ed  when  a  current  is  passed  through  the  electro* 
majgnet,  m.  When  this  occurs,  o  falls  over  by  its  own 
weight,  and  striking  a  projection  on  the  back  of  d,  kno(^ 
this  locking.pieoe  away,  and  the  suspension  rod  thereupon 
falls  and  performs  the  operation  assigned  to  it.  As  &r  as 
the  parts  of  the  apparatus  directly  actuated  by  the  electric 
current  are  concerned,  they  are  of  the  most  simple  character, 
and  there  is  apparently  nothing  liable  to  get  out  of  orderl 
It  is  oftentimes  very  important  that  engines  shall  be  qoicklj 
stopped,  and  we  cannot  conceive  a  more  simple  or  mom 
effectual  way  than  that  devised  by  Mr.  Tate.  It  ia  stated 
that  this  invention  ''  brings  within  the  reach  of  any  person 


Fio.  2. 

on  board  ship  the  power  of  stopping  the  engines  at  a 
moment's  notice,  and  thus  averting  the  dangers  of  aocidente 
due  to  collisions  and  grounding.  On  every  deck  and  io 
every  compartment  of  the  ship,  buttons  can  be  placed  (pro- 
tected by  ^lass  covers),  communicating  with  the  electric 
battery,  which  by  means  of  an  electro-magnet  actuates  the 
valve-closing  motion."  This  wholesale  arran]gement  of 
press  buttons,  however,  would  be  a  doubtftd  advantage,  for 
any  persons  inclined  to  be  mischievous  might  do  more 
damage  than  the  invention  is  intended  to  obviate.  However, 
we  take  pleasure  in  bringing  to  the  notice  of  our  readers  ao 
apparatus  at  once  so  simple  and  useful,  and  we  feel  snie 
that  its  numberless  advantages  will  be  apparent  to  all, 
without  any  further  explanations  from  us. 


THE  MANUFACTURE  OF  SUBMARINE 
CABLES, 


Up  to  the  present  time  it  may  be  said  that  the  mannfaclnn? 
of  submarme  cables  has  been  entirely  confined  to  England, 
and  for  years  to  come  we  may  maintain  our  supremacy  in 
this  kind  of  electrical  enrineering  ;  but  there  are  not  want- 
ing indications,  which  although  now  but  faint,  apP^^ 
point  to  competition  at  some  future  date  from  another 
country.  Our  readers  have  doubtless  perused  in  our  "Notes 
columns  an  account  of  the  cable  recently  laid  by  the  B8it^ 
more  and  Ohio  Telegraph  Company  across  the  Narrows  at 
the  entrance  of  New  York  Harbour.    Although  this  was  tat 
2,200  yards  in  length,  diameter  2^  inches,  and  w|rfit 
8,600  pounds,  certainly  insignificant  enough  when  lookw^ 
from  one  point  of  view,  but  very  suggestive  from  otheff,  it 
shows,  in  combination  with  several  minor  matteK  of  tw 
same  character,  that  our  American  cousins  have  serionslj  w 
heart  the  development  of  cable  manufacturing  in  their  o^ 
country. 
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Indeed  it  is  gnrprising  thafc  each  an  ondertakinR  should 
have  been  so  long  delayed  in  that  part  of  the  world  where 
^Terything  else  connected  with  electrical  science  is  carried 
<m  mtii  such  energy.  A  writer  in  the  Montrml  Oazette  says 
in  an  article  on  the  sncoessfnl  completion  of  the  submersion 
ct  the  Central  and  South  American  Telegraph  Company's 
cables : — '*  Our  American  cousins  show  their  good  sense  by 
porchasing  from  our  conmion  parent  what  they  cannot  pro- 
duce themselves."  The  author  of  this  remark  certainly  does 
not  flatter  his  neighbours,  but  we  fancy  he  is  not  far  from 
the  truth  nevertheless.  Cable  work  is  quite  unlike  any  other 
land  of  industry,  and  our  monopoly  of  this  branch  of  elec- 
trical engineering  is  the  result  of  aearly  bought  experience. 
It  has  b^n  brought  to  such  a  state  of  perfection  here,  that 
it  would  scarcely  be  a  profitable  venture  to  start  cable 
making  manufactories  on  a  lar^e  scale  in  America  or  any 
other  country,  unless  it  was  a  branch  establishment  of  an 
English  compaqy,  such  as  that  of  Persan-Beaumont,  France, 
which  is  an  extension  of  the  India-rubber,  Gutta-percha, 
snd  Telegraph  Works  Company. 

It  is  necessary  to  consider  that  in  the  existing  English 
factories  the  cable-making  machinery  of  the  present  day  is 
mnch  the  same  as  that  which  was  in  use  long  ago  with  but 
aliffht  modifications,  and  therefore  its  first  cost  may  be 
look^  upon  as  having  practically  vanished,  and  need  not  be 
taken  into  account  in  estimating  the  cost  of  manu&cturing 
a  new  cable,  as  would  necessarily  be  the  case  if  a  foreign 
competitor  entered  the  field  with  everything  entirely  fresn. 
What  applies  to  the  cable  works  may  be  also  considered  in 
r^ard  to  the  cable  ships.  The  constant  practice  and  expe- 
rienoe  of  English  manufacturers  enables  them  to  complete 
.any  lengths  of  submarine  cable  in  the  shortest  possible  time 
^nd  at  the  smallest  possible  cost.  But  this  is  not  all.  It 
is  necessary  that  the  cable  shall  be  both  mechanically  and 
electrically  perfectly  sound,  and  such  conditions  can  only  be 
obtained  hj  the  aid  of  skilled  electricians,  who  have  spent  a 
nmnber  of  years  in  carefully  watching  the  various  points, 
^electrical  and  mechanical,  which  go  to  ensure  the  perfection 
of  a  completed  cable.  This  portion  of  the  contract  can  be 
aacoessfullyperfonned  by  the  staff  on  shore  ;  but  the  most 
difficult  performance  of  all  has  yet  to  come.  The  submer- 
sion of  long  cables  taxes  the  ability  of  electricians  and  sub- 
marine telegraph  engineers  in  the  highest  degree,  for  to  lay 
a  long  cable  froni  shore  to  shore  without  any  hitch  or  fault 
ooenrring  either  in  its  mechanical  or  electrical  conditions  is 
a  feat,  the  successful  accomplishment  of  which  may  well  be 
regarded  as  an  achievement  to  be  remembered  with  pride. 

Had  a  &ult  occurred  in  the  short  American  cable  of  which 
we  have  spoken,  or  had  it  been  lost  altogether,  it  would  have 
been  a  matter  of  small  moment ;  but  conditions  are  entirely 
altered  in  these  respects  when  we  have  to  deal  with  lengths 
of  1,000  and  2,000  knots.  We  need  not  comment  upon  the 
result  of  a  &ult  breaking  out  in  such  lengths  as  these.  In 
every  detail  of  cable  manufecturing  we  have  the  lead  of  all 
other  countries,  and  it  would  assuredly  take  many  years  for 
America  to  compare  with  us  even  in  manufacture ;  and  as  our 
oontractors  have  the  confidence  of  the  entire  world,  we 
must  conclude  that  the  chief  construction  of  submarine 
cables  will  always  be  held  by  England.  It  is  only  necessary 
to  point  to  the  latest  exploit  of  the  India-rubber  and 
Gatta-percha  Company  to  show  the  perfection  which  has 
now  been  attained  in  cable  work,  from  the  preliminary 
sarvey  of  the  course  and  ocean's  bed  to  the  complete  sub- 
mersion of  the  cable,  Mr.  Kobert  Qray,  the  company's 
en^neer-in-chief,  is  to  be  congratulated  on  the  successful 
fimsh  of  a  great  undertaking,  and  also  on  the  ability  and 
skill  of  bis  assistant  electricians.  The  laying  of  the  Central 
and  South  American  Company's  cables  has  still  further  in- 
creased the  Silvertown  Company's  reputation,  and  it  is  not 
perhaps  too  much  to  say  that  never  was  an  undertaking  of 
such  magnitude  carried  out  with  fewer  drawbacks.  We  have 
kept  our  readers  well  informed  concerning  this  most 
iAteresting  expedition,  and  we  hope  to  place  l^fore  them  at 
the  proper  time  an  exhaustive  account  of  the  entire  pro- 
oeedmgs. 


KERNER'S    BURGLAR    ALARM    EX- 
CHANGE SYSTEM. 


A  New  Cable.— According  to  the  Times  of  the  17th 
imt.,  a  new  submarine  cable  will  shortly  be  laid  between 
fVance  and  Senegal 


The  use  of  electricity  for  domestic  purposes  is  much  greater 
in  America  than  in  this  country ;  in  fact  the  progress  which 
has  been  made  in  England  has  practically  been  nothing  to 
speak  of.  Eyen  the  use  of  electrical  fire  alarms  has  only 
been  effected  under  great  difficulties,  and  the  encouragement 
which  this  form  of  apparatus  has  received  has  not  been  by 
any  means  great.  Simple  forms  of  electrical  burglar  alarms, 
although  mentioned  in  the  catalogues  of  every  electric  bell 
manufiwjturer,  have  practically  never  come  into  use ;  whilst 
the  more  elaborate  applications  of  this  form  of  signalling 
apparatus,  which  are  to  a  considerable  extent  employed  in 
the  United  States,  are  never  dreamt  of  for  use  in  any  English 
town.  Possibly  now  that  electricity  is  coming  so  prominently 
into  public  notice  some  of  its  applications  to  domestic  pur- 
poses may  receive  more  attention  than  has  hitherto  been  the 
case,  and  we  think  that  its  application  for  the  protection  of 
property  should  receive  careful  consideration. 

The  American  Kerner  Electric  Burglar  Alarm  Company 
have  closed  a  contract  with  the  District  Telephone  Company 
of  New  York  for  the  right  to  use  this  system  in  New  York 
and  Brooklyn,  and  this  recent  adoption  is  made  after  ex- 
haustive trials  of  other  systems,  which  have  proved  total 
failures  in  one  way  or  another. 

In  selecting  a  system  for  any  purpose,  the  one  that  has 
been  most  carefully  worked  out  in  all  its  details  and  which 
appears  most  likely  to  best  answer  the  purpose  required, 
should  be  the  one  selected  for  practical  use.  In  describing 
the  system  which  Mr.  Marion  Harrison  Kerner  has  devised 
for  the  protection  of  property  from  burglarioils  attempts, 
we  think  that  we  are  bnnging  to  notice  a  system  which 
has  been  most  carefhlly  considered  and  which  can  effect  all 
that  is  claimed  for  it.  By  this  system  a  bank  vault,  ware- 
house, shop,  residence,  safe,  or  any  property,  movable  or 
immovable,  may  be  made  thoroughly  burglarproof  in  the 
following  manner; — 

1.  Bank  Vaults. 

The  interior  walls  of  the  vault  are  arranged  with  a  system 
of  conductors,  either  of  tinfoil  or  sheet-copper  in  such  a 
manner  that  any  attempt  to  penetrate  them  mtii  any  kind 
of  tool  will  disturb  the  circuit  and  cause  an  alarm  to  be 
rung  at  a  central  station  or  exchange  where  a  staff  of 
servants  is  held  in  readiness  to  respond  thereto.  There  is 
no  alarm  whatever  sounded  at  the  bank,  and  no  indication 
made  to  the  burglar  that  he  has  unknowingly  alarmed  the 
central  station,  and  so  he  proceeds  in  his  project  until 
surrounded  and  captured  in  his  depredatory  act. 

The  entrance  to  the  vault  is  arranged  with  a  duplicate 
door  of  any  design,  constructed  of  wood  and  paper  and 
arranged  with  invisible  electric  conductors  and  appliances 
for  carrying  a  current  of  electricity  through  them  when 
closed,  so  that  the  door  cannot  be  opened  or  cut  through, 
nor  any  portion  of  the  vault  entered  without  an  alaJm 
being  instantly  given  at  the  central  station  or  exchange. 

2.  Safes. 
In  the  case  of  jewellers'  safes  or,  in  fact,  any  kind  of  sale, 
a  cabinet  of  any  desirable  design  is  constructed  and  placed 
around  the  safe,  and  this  is  done  in  such  a  way  as  to  make 
it  an  ornament  to  the  room.  The  cabinet  may  be  con- 
structed as  follows :  The  frame  work  is  of  any  kind  of  wood, 
and  the  panels  may  be  either  of  wood  or  paper  to  match. 
The  framework  is  protected  by  wires  imbedaea  in  the  wood, 
and  leading  thence  to  the  panels,  which  are  lined  with  either 
tinfoil  or  copper  strips,  these  last  being  electric  conductors. 
So  it  will  be  observed  that  any  attempt  to  tamper  with  the 
safe  immediately  sounds  an  alarm  at  the  central  station 
before  even  the  safe  has  been  reached. 

8.  Warehouses. 
In  warehouses  the  walls  are  arranged  with  the  foil  or 
copper  strips  or  copper  wire  as  the  case  may  require,  which 
are  coverea  with  paper  to  match  the  rest  of  the  premises. 
The  windows  are  arranged  with  springs  to  prevent  their 
being  raised  without  sounding  the  alarm,  and  wherever  it 
is  required  a  li^t  wooden  screen  is  inserted  in  the  window 
at  night,  and  this  screen  is  connected  by  a  system  of  springs 
to  the  general  circuit,  and  cannot  be  cut  through  or  removed 
without  giving  the  alarm. 
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4.  Bebidexces. 

There  are  many  systems  of  electric  burglar  alarms  used  in 
the  protection  of  private  residences^  most,  if  not  aU^  of  which 
the  mventor  is  familar  with. 

In  all  exchange  sj^ems  where  more  than  one  subscriber 
is  on  a  circuit,  there  is  absolutely  no  protection  aflforded  to 
any  of  them,  for  the  reason  that  the  circuit  may  be  cut  at 
any  point,  and  the  place  cannot  be  located,  from  the  fact 
that  there  is  no  current  on  the  line  at  all ;  and  furthermore, 
an  indefinite  amount  of  resistance  may  be  put  in  at  any 
point,  the  indication  of  which  upon  the  galvanometer  in  the 
central  station  depended  upon  for  the  location  of  the  trouble 
will  confose  the  operator  in  charge,  and  give  him  absolutely 
no  correct  indication  of  the  locahty  of  the  fault. 

It  has  proved  feasible  to  maintain  several  stations  on  one 
wire  for  fire  alarm  purposes,  but  in  the  United  States 
burglar  alarm  systems  of  this  kind  have  been  entirely  dis- 
carded for  the  individual  line  exchange  system,  as  the  only 
plan  guaranteeing  complete  protection  against  burglars. 

The  plan  of  conducting  tne  burglar  alarm  business  is  as 
follows : — ^An  oflSce  is  located  in  some  convenient  centre, 
from  which  wires  are  carried  to  the  various  structures  to  be 
protected.  At  the  central  station  a  man  is  constantly  on 
watch,  while  a  force  of  extra  or  special  men  are  quartered 
in  an  adjoining  room,  or  within  easy  calling  distance  of  the 
watchman.  Immediately  on  receiving  an  alarm  from  any  of 
the  protected  premises,  which  are  indicated  by  an  annunci- 
ator m  the  usual  way,  the  staff  of  specials  is  aroused,  and  at 
once  securing  the  services  of  the  police,  they  prooe^  to  the 
point  from  which  the  alarm  emanates,  and  are  in  readiness 
to  pounce  upon  the  burglar  and  surprise  him  when  he  leaves 
the  premises. 

The  inventor,  Mr.  M.  H.  Kemer,  has  been  nearly  80  years  in 
the  telegraph  business  in  America,  and  for  the  past  eight  years 
has  devoted  his  entire  time  and  talents  to  the  improvement 
of  protective  systems  of  burglar  alarms.  He  first  took  hold 
of  an  old  and  at  the  time  a  crude  system,  and  by  the  introduc- 
tion of  essential  improvements  made  a  marked  success  of  it. 
But  still  there  remained  many  objections  dnd  imperfections 
to  be  remedied  in  order  to  ensure  absolute  certainty  of  action 
in  time  of  its  use,  and  he  devoted  himself  to  the  construction 
of  an  entirely  new  apparatus,  utterly  devoid  of  the  faults 
contained  in  the  first,  and  he  has  now  secured  what  is 
said  to  be  the  most  perfect  system  of  burglar  alarms  devised 
up  to  the  present  moment. 

As  regimls  the  general  working  of  the  system,  on  the  first 
of  each  week  a  report  is  sent,  sealed,  to  the  subscriber,  show- 
ing the  time  that  his  store,  safe,  or  warehouse  (as  the  case 
mav  be)  was  closed,  and  the  exact  time  that  it  was  opened 
each  day.  Should  the  employ^  return  for  any  cause  whatever, 
that  time  is  also  noted  by  signal  and  the  name  of  the  employ^ 
recorded,  as  indeed  are  any  irreeular  openings  for  whatever 
cause  noted,  and  a  fiill  report  of  the  entire  week's  doings  sent 
to  the  emploj^er  (subscnber).  In  all  irregular  openings  a 
special  report  is  sent  to  the  subscriber  next  morning. 

There  are  usually  two  men  in  the  central  office  on  dutv, 
one  ready  to  immediately  go  to  the  place  of  alarm,  and  the 
other  to  rouse  the  men  asleep  or  resting.  The  first  one 
secures  the  assistance  of  the  police,  and  the  other  men 
follow  on  to  the  place  where  the  signal  came  from. 

In  the  central  office  there  is  a  watchman's  clock,  to 
"  check  "  the  man  on  duty  there  ;  and  it  is  a  part  of  his 
duty  to  record  the  standing  of  the  galvanometer  needles 
connected  to  the  instruments  every  Mteen  minutes  during 
the  entire  m'eht.  He  examines  the  instruments  and  mf^es 
a  record  of  the  standing  of  the  needles,  so  that  any  varia- 
tion in  the  current  of  electricity,  whether  atmospheric  or 
otherwise,  is  noted  on  the  reconl,  and  steps  are  at  once 
taken  to  remedy  it. 

In  the  inside  of  a  warehouse  traps  are  frequently  con- 
nected with  the  counters  and  shelves,  and  sometimes  with 
inside  doors,  so  that  in  case  a  burglar  secretes  himself  within 
a  buildins;  during  the  day,  he  can  hardly  tamper  with  any 
wires  without  the  alarm  being  sounded. 

A  system  of  springs  is  pla^  on  the  counters  and  shelves, 
and  the  goods  are  placed  on  these  springs,  so  that  the 
moment  they  are  shifted  the  alarm  is  sound^. 

For  people  who  reauire  a  place  of  great  security,  for  such 
valuables  as  diamonds,  jewels,  gloves,  ostrich  feathers,  flirs, 
laces,  &c.,  it  is  not  unusual  to  build  cabinets  of  pine  wood, 
and  these  aiftiBotected  by  springs,. &c. 


Abbangement  of  Signals. 

An  arrangement  is  made  with  the  subscriber  as  to  the 
proper  time  for  his  warehouse  or  safe,  or  both  (as  the  case 
may  be),  to  be  opened  in  the  morning,  and  a  system  of 
signals  is  arranged  so  that  the  central  office  may  know  that 
a  person  in  authority  has  opened  the  same.  Bat  tW 
signids  are  not  accepted  at  an  hour  earlier  to  that  arranged 
for  between  the  central  office  and  the  subscriber,  and,  Uiere- 
fore,  should  the  employ^  who  carries  the  keys  be  over- 
powered on  his  way  to  business  by  burglars  and  the  keys 
taken  from  him,  and  the  burglars  enter  the  place  even  after 
the  usual  hour  of  opening,  unless  the  central  office  receives 
a  correct  signal  a  force  is  at  once  sent  down  to  ascertain 
the  reason. 

The  signals  majr  be  changed  as  often  as  desirable,  and 
like  the  combination  lock  or  a  safe,  they  are  unknown  to 
any  except  those  inmiediately  interested. 

Usually  there  are  more  persons  than  one  who  have  to  do 
with  the  signalling,  but  as  each  individual  has  a  different 
signal  it  is  easily  Imown  who  signals.  No  one  is  allowed  to 
know  another's  signals. 

It  is  customary  when  an  employ^  is  discharged  to  change 
all  the  signals,  so  as  to  guard  against  the  dismissed  employe 
knowing  the  other  signals. 

In  order  to  circumvent  the  designs  and  ingenuity  of 
burglars,  many  devices  and  precautions  are  taken  and  every 
protection  desired  can  be  anorded  by  this  qrstem. 

One  of  the  advantages  of  this  "Kemer"  system  over 
others  is,  that  the  central  office  has  control  of  the  drcnit 
or  line  by  day  as  well  as  by  night,  so  that  should  the  line 
be  disturbed,  cut,  or  crowed,  the  central  office  is  imme- 
diately alarmed,  and  the  line  is  repaired  before  the  sob* 
scriber  closes  his  place 

By  the  old  system  it  frecjuently  happened  that  a  snbacriber 
could  not  communicate  with  the  central  office,  becaose  the 
line  having  been  cut  or  crossed  in  some  place  the  defect 
would  only  be  discovered  after  the  store  was  closed  by  notifi- 
cation from  the  subscriber  per  messenger. 

Kemer's  system  controls  the  entire  system  during  the  day 
as  well  as  the  night  with  the  system  of  the  open  attachmenti, 
therefore  if  a  defect  occurs  anywhere  in  the  centaral  circnit 
the  central  office  is  notified  by  signal  and  a  man  is  at  onoe 
sent  to  locate  and  remedy  the  trouble  during  the  day.  By 
the  old  system  the  defect  could  not  be  remedi^  till  next  day, 
and  this  would  necessitate  a  watchman  being  kept  on  the 
premises  all  night. 

By  the  Kerner  ^stem,  no  matter  at  what  portion  of  the 
building  an  entrance  is  effected,  the  alarm  sounds  and  imme 
diate  action  is  taken.  Whereas,  where  there  is  simply  a 
watchman  over  the  building  he  can  only  guard  that  portion 
immediately  under  his  view,  and  thus  while  he  was  protecting 
and.  watching  on  the  north  or  west  side  an  entrance  conld 
be  effijcted  by  the  burglar  at  the  south  or  east  side  of  the 
building. 

The  general  principle  of  the  apparatus  will  be  understood 
by  reference  to  fig.  1.  The  portion  of  tJie  apparatus  shown 
to  the  left  of  the  "  line  wire  "  represents  the  instmmenti 
placed  at  the  central  station,  m,  ii\  are  two  electro-magnets, 
of  which  M  is  wound  to  a  lower  resistance  than  M*,  so  that 
it  -requires  a  proportionately  stronger  current  to  actnate 
it.    The  battery,  B,.under  ordinary  conditions,  sends  out  a 

Ermanent  current  to  line ;  this  current  flows  through  the 
U,  B^  thence  through  the  line,  l,  l,  7,  the  resistance,  b, 
the  wire,  8,  to  terminal,  9,  of  the  switch,  s\  Under 
ordinary  circumstances,  that  is  to  say,  when  every  porti® 
of  the  building  fitted  with  the  apparatus  requires  to  be 
protected,  the  bars  of  the  switch  are  turned  over  to  t« 
right,  under  these  conditions  the  current  flowing  from  lines 
passes  through  switch-bar,  s*,  to  wire  10,  thence  to  wire  1}^ 
wire  12,  wire  18,  to  terminal  li,  from  the  latter  the  ciicait 
is  completed  through  switch-bar,  s",  to  earth. 

Now  the  resistance,  R,  is  so  adjusted  that  the  cuneit 
flowing  through  the  magnets,  M,  u\  ia  of  such  a  8trengj«» 
as  to  cause  the  armature  of  naagnet,  M^to  be  attracted  aaV» 
that  of  magnet,  m,  remaining  unaffected.  Under  the» 
conditions  the  circuit  of  the  local  battery,  e,  through  tie 
electro-magnet,  a,  of  the  drop  indicator,  a,  remains  ojp^ 
since  the  two  armature  levers  are  both  ^^J^^^J^ 
respective  contact  stops.  If  now  by  any  cause  the  cff^ 
of  the  line  wire  is  broken,  the  armature  of  dectro-mago^ 
M',  M\&  back  against  its  contact  stop,  and  by  closing  tue 
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circuit  canses  the  indicator^  A^  to  give  a  signal.  Again^ 
if  the  line  wire  shonld  become  pat  to  earth  the  current 
passing  throngh  the  electro-magnets  will  be  increased^  and 
the  armatnre  of  x,  being  attracted  against  its  contact  stop, 
will  dose  the  local  circnit  and  canse  the  drop  of  indicator^ 
Af  to  &1I.    We   thns  see  that  either  a  disconnection  or 


protected ;  any  attempt  to  break  throngh  the  latter  will 
either  canse  tne  drcmt  to  be  broken  or  tne  wires  to  be  pat 
in  contact,  and  thns  to  caose  an  alarm  to  be  given. 

As  it  is  reanired  that  the  windows  or  doors  can  be  opened 
daring  the  aaytime  withont  sending  an  alarm  si^nal^  the 
switch,  s,  is  provided.    When  the  bars  of  this  switch  are 


/F^ 


Fio.  1. 


an  earth  will  canse  a  signal  to  be  prodnced  at  the  central 
station. 

w,  w\  represent  two  windows  or  doors  which  it  is  de- 
sired shonla  give  an  alarm  on  being  opened.  Connected 
to  w,  w^  are  contact  springs,  tv,  ta^^  which  become  pressed 
together  when  the  windows  or  doors  are  opened.    The  eflTect 


moved  over  to  the  left,  then  it  will  be  seen  that  the  right- 
hand  switch-bar,  s\  short-circuits  the  resistance,  b,  whilst 
the  circuit  is  completed  to  earth  through  the  resistance,  Bi, 
and  S¥dtch-bar,  s',  there  being  no  circuit  by  means  of  the 
spring-contacts  of  the  windows,  w,  w\ 
The  resistance,  b^,  is  of  a  different  value  to  b,  hence  the 


Fio.  2. 


of  this  movement  of  the  springs  is,  it  will  be  seen  from  the 
fignre^  to  put  the  line  wire  direct  to  earth  through  wire  18, 
terminal  14,  switch-bar  s',  and  wire  15.  Wires  7  and  8, 
which  are  shown  in  the  figure  as  connected  to  the  resistance, 
By  form  part  of  the  circuit  of  the  networks  of  wires  or 
layers  of  tinfoil,  sheet  copper,  &c.,  which  are  woven  into  or 
placed  over  die  doors,  panels,  <&c.,  which  are  required  to  be 


strength  of  current  flowing  through  the  line  when  the  switch- 
bars  are  over  to  the  left  will  1^  different  to  that  flowing 
when  the  bars  are  over  to  the  right.  As  these  current 
strengths  will  be  indicated  on  the  galvanometer,  d,  it  is  evi- 
dent that  the  central  station  can  tell  the  position  of  the 
switch,  and,  consequently,  whether  the  windows  are  in  con- 
nection with  the  aLEum  system  or  not. 
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Aooording  to  arrfuigement  it  is  understood  that  when 
the  day's  work  is  over  at  the  warehouse,  bank,  &c.,  which  is 
protected  bj  the  system,  the  switch  is  to  be  tnmed  over  to 
the  position  which  protects  the  windows  and  doors,  and,  as 
explained,  by  means  of  the  galvanometer  deflection  the  central 
station  can  see  that  this  has  been  done.  When  the  station 
attendant  perceives  that  the  switch  has  been  turned  he  de- 
presses a  key,  k,  which  sends  a  strong  current  to  line  and  rings 
the  bell,  b^  thus  the  movement  of  the  switch  is  acknowledged 
and  the  bank  or  warehouse  knows  that  everything  is  in  proper 
working  order. 

By  means  of  the  switches,  by  c,  the  circuit  of  the  drop 
indicator,  a,  with  either  of  the  armature  levers,  can  be  broken 
if  required,  so  as  to  stop  the  ringing  of  the  bell,  which  may 
be  placed  in  circuit  with  the  indicator,  A.  By  having  two 
switches  it  can  be  seen  whether  the  signal  is  being  given  by 
the  line  making  earth,  or  from  being  disconnected. 

Fig.  2  shows  the  actual  arrangement  of  the  electro-magnets, 
M,  m',  the  galvanometer,  d,  &c. 


THE    INTERNATIONAL    ELECTRICAL 
CONFERENCES. 


Thb  delegates  attending  the  conference,  relative  to  the 
protection  of  submarine  cables,  now  being  held  in  Paris, 
assembled  on  Monday  last  (after  visiting  the  various  am- 
bassadors) at  the  Bureau  des  Affaires  Etrangeres,  in  the 
grand  reception  room,  just  before  vacated  by  the  assembly 
which  met  to  discuss  the  "Electrical  Units"  qoestion. 

It  is  somewhat  unfortunate  that  several  or  the  delegates 
belong  to  both  conferences,  as  it  appears  probable  that  the 
progress  of  the  negotiations  will  be  thereby  somewhat  delayed. 

The  delegates  were  received  at  S  p.m.,  and  M.  Duclerc, 
the  Minister  of  Foreign  Affairs,  delivered  a  speech  in  which 
he  welcomed  them  to  Paris,  at  the  same  time  descanting  on 
the  importance  of  the  subjects  about  to  be  discussed,  &c. 
M.  Kern,  the  Swiss  Minister,  senior  in  rank  amongst  the 
delegates,  replied  in  a  short,  complimentary  speech,  and 
after  thankmg  M.  Duclerc,  suggested  that  M.  Cochery 
should  preside  at  the  meetings.  The  former  gentleman 
then  retired,  and  M.  Ooch^ry  took  the  chair.  In  a  short 
oration  he  pointed  out  that  both  conferences  could  not  well 
asseaible  on  the  same  days,  and  the  meeting  was  adjourned 
till  the  Wednesday  at  2  p.m.  The  following  programme  is 
that  sketched  out  by  the  French  authorities  : — 

InTEBHATIONAL    CoNFERKNCB    CONCERJIING    THE    PROTEC- 
TION OF  Submarine  Gables. 
Ist  Protection  of  Submarine  Cables,  comprising : — 

A.  Causes  of  destruction. 

B.  Cases  in  which  the  destruction  is  a  punishable  offence. 

Cases  to  which  extenuating  circumstances  may  be 
applied.  Cases  giving  right  of  indemnity  to  the  owners 
of  ships  who  shall  have,  in  extreme  cases,  sacrificed  an 
anchor  or  a  chain  in  order  not  to  injure  a  cable. 
0.  Appointment  of  officers  or  agents,  who  shall  have  the 
right  to  estimate  injuries. 

D.  Designation  of  competent  courts. 

E.  Penalties. 

F.  Means  of  execution. 

2nd.  Protection  of  Ships  engaged  in  the  laying  down  and 
maintenance  oj  Cables^  comprising : —  . 

A.  Scheme  for  preventing  collisions. 

B.  Examination  of  the  privileges  which  it  would  be  possible 

to  allow  in  flavour  of  shipit  intended  to  lay  down  cables. 

C.  Conditions  necessair  to  make  sure  of  the  protection  of 

the  buoys  intended  to  indicate  the  position  of  the  cables 
in  case  of  derangement  or  rupture. 

D.  Sanction  which  it  is  expedient  to  give  to  these  various 

schemes. 

Zrd.  Conditions  of  existence  of  Cables  over  each  other,  com- 
prising : — 

A.  Examination  of  the  rights  of  the  first  occupant. 

B.  Fixing  conditions  under  which  a  second  cable  may  be 

submerged  over  a  first. 

C.  Bules  to  be  observed  in  repairing  juxtaposed  and  super- 

posed cables. 


List  of  Powxbs  bepbisektbd  at  tkib  Coitfirsick. 

OoTernments.  Names  of  Delegate*. 

Allemagne    M.  le  Dr.  Dimbaoh,  Conseiller  iatiiiie  lap^rieor 

dea  Postes. 
M.  Donner,  Capitaine   do  vtiaaeta  en  non. 
activity,  Conseiller  imp^riil  de  Oovnem- 
meat 
Autriohe-Hongrie  .M.  le  Colonel  de  Bona,  Attaehi  nulitiln  \ 
r  Ambaasade  d' Autriohe-Hongrit  k  P^ 

^f.«W*^''®     ^'-M.le  Colonel  Mansilla. 
gentine  

Belgique M.  Leopold  Orban,  Ministre  Pl^nipotentiiiK, 

Direotenr  des  AlEaires  PolitiquM  ta  Miu- 

stere  des  Affiures  Etraogdres  de  Belgiqne. 

M.  Michel,  Inspectear-CHn^ral  de  U  Mthne. 

Br^sil M.  le  Yioomte   de   Nioao,  anciea  OffieUr  de 

Marine. 

Colombie    M.  le  Dr.  Triana,  Consol-Genferal  de  CoIoidIm 

4  Paris. 

Chine  

Codta-Rioa M.  Somz^,  Premier  Secretaire  de  la  LegatioB 

de  Coi^-Rica  i  Paris. 

Dduemark M.  leComte  de  Knuth,  Seer^taire  de  la  Legt- 

tion  de  Danenurk  k  Paris. 

M.  Wandel,  Capitaine  de  fr^te. 

E^publique    Do-  M.  le  Baron  d'Almeda,  Mimstre  de  la  B^pnb- 

minioaine  lique  Dominicaine  k  Paris. 

Espagne Don  Juan  Rivina  y  Castro,  Don  Lnoaa  MariiM 

de  Tomoa    7    Matamoroa,  Direeteun  de 

Section  de  lire  Clasae  da  Corps  des  Tele- 

fcraphea. 

Etats-Unia    M.  Morton,  Miniatre  dea  Etata-Unii  I  Ym. 

M.  Yignaud,  Secretaire  de  la  Legation. 

France    S.  E.  M.  Cochery,  Miniatre  dea  Poateaetdei 

Telegraphea,  aaaiste  de  MM. : 

M.  J.  B.  Domaa,  Secretaire  Perpetnel  de  TAca- 

demie  dee  Soienoea,  Membre  de  FAeadefflie 

Franfaiae. 

M.  Clayery,  Miniatre  Plenipotentiaire,  DireeUsr 

dea  Affairea  Commercialea  et  Conniliim 

an  Miniature  dea  AfPairea  Etranff^rei. 

M.  Bergon,  Directeur  du  Materid  et  de  U 

Conatmction  an  Miniature  dee  Poatet  et  dei 

Tel§grapbea. 

M.  Louia  Renault,  Profesaeor  i  la  Facolt^  de 

Droit  de  Paris. 

M.  Dupont,  Capitaine  de  frigate. 

Qrande-Bretagne  M.  C.  Kennedy,  C.B.,  Directeur  da  Serrk 

Commercial  au  Foreign  Office. 

M.  C.  H.  B.  Patey,  3e  Secretaire. 

M.  C.  Treyor,  Seoretaire-adjoint  an  Board  of 

Trade. 

M.  H.  Famall,  Attache   au   Foreign  Offief, 

remplira  lea  fonctiona  de  Secretaire  de  U 

Delegation  Anglaiae. 

Indea  Britan-  M.  le   Lieutenant  -  Colonel    J.  W.  Batemis 

niquea Champain,    R.E.,    Directeur-en-chef  dt 

Department  da  Teiegraphe  Indo-Enropto. 

Qrece M.  le  Jhrince  Mayrocordato,  Miniatre  de  (hkt 

liParia. 

M.  Timoleon  Argyropoulo,  Profeaaeur  de  Phj- 

aiqne  k  PEcole  Militaire  d'Athenaa. 

Guatemala M.Criaanto  Medina,  Miniatre  da  OoatemaU  i 

Paris. 

Italic M.  Avama  di  Gualtieri,  Secretaire  de  riiibts- 

aade  d'ltalie  k  Pana. 

M.  Fedele  Salyatori,  Inapeoteur-Oen^  dei 

Telegraphea. 

Japon M.F.Marshall,  Conaeiller  de  la  L§gatio&  du 

Japon  k  Paria. 

Mexique M.  Yelaaoo,  Miniatre  du  Mexiqae  k  Pans. 

M.  F.  Diaz  Coyarrubiaa,  Ingenieor-Oeofrapht 

Nicaragua M.  Bailie,  repetiteur  i  PEoole  Polytechniqa^ 

Noryege M.  Nielaen»  Direeteur-Oeneral  dea  Tel^pb*) 

Noryegiena. 

Perae  .....* . 

Paya-Bas  M.  Janaen,  Capitaine  de  yaiaaeau  en  retrauc, 

Membre  du  ConseQ  d'Etat  dea  PapBas. 

M.  Aaaer,  Profeaaeur  k  TUniyeraite  d'^^"^ 

dam,  juriaconaolte  da  Departenest  d£« 

Affaira  Etrangerea  dea  Pays-Baa. 

Portugal M.  d'Azeyedo,  Charge  d' Affairea  du  Portal  * 

I^ari**  ..^  f 

M.  Robert  Edouard  Silya,  repetiteur  4  Vl^ 

cenlarale  dea  Arte  et  Manofaotureade  Fkm- 

Roomanie M.  Pherekyde,  Miniatre  de  Roumanie  a  him. 

M.  C.  F.  Robeaco,  Directeur-Gen&al  det  P«to 

et  Telegraphea. 
M.  Emmanuel  Bacaloglou,  Profeaaeur  de  W' 
aique  k  la  Faculte  dee  Sciencea  de  Biiea«*^ 

Ruaaie M.  le  yioe*Amiral  Likhatcheff. 

M.  le  Conaeiller  de  College  Ran.       ,    . 

Salyador M.  Torrea   Caicedo,  Ministre  du  SalTtdor » 

Paria. 
M.  Raynaud.  Ingenieur  dea  Teiecrapbaa. 

Serbie M.  Marinoyitch,  Miniatre  de  Serbie*  ?•«>•* 

Suede M.  Nyatrom,  Chef  de  diyiaion  k  U  l>ffWtt» 

loyde  des  Telegraphea. 
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Governments.  Names  of  Delegates. 

Suisse M.  Kern,  Ministre  de  la  Suisse  k  Paris. 

Turquie  Laooine-Effendi,  Directeur  du  Bureau  tech- 
nique de  PAdministratiou  des  TMegraphes. 
Missak-Effendi,  ler  Secretaire  de  PAmbassade. 

Uruguay M.    le    Colonel   Diaz,    Charge   d'Affaires    de 

r  Uruguay  a  Paris. 
Bureau   interna-  M.  Curchod,  Directeur  du  Bureau, 
tional  de  Berne 


M.  LaToU^e,  Consul-6r6n§ral  de  France. ") 

M.  Eschbaecher,    Chef  de  Bureau  kxx  ( Secritaires  de  la   Con- 

Ministdre  des  Postes  et  des  T61§- 1  ference. 

graphes.  / 

[For  list  of  delegates  attending  the  Conference  on  Electrical  Units, 
see  our  **  Notes  "  columns.] 


The  first  point  in  the  war  wonld  naturally  be  to  secure  the 
control  of  a  large  and  profitable  portion  of  the  telegraph 
bnsinesSy  and  Mr.  Gould  would  not  display  his  wonted 
sagacity  if  he  did  not  seek  to  control  the  disi)en8ing  of  the 
associated  press  patronage.  Snccessful  men  in  these  days 
do  not  trust  to  kmd  dispositions,  but  try  to  make  themselves 
mathematically  certain  at  every  point.  It  will  of  course  be 
a  good  thing  for  the  public  if  Mr.  Garrett  and  his  colleagues 
will  duplicate  all  m*.  Gould's  lines,  while  Messrs.  Gould 
and  Pender  will  extend  a  manifold  telegraph  girdle  around 
the  world.  Competition  is  the  remedy  for  monopoly,  and 
there  can  be  no  monopoly  of  snch  a  useful  and  necessary,  and 
now  universal  business,  provided  no  exclusive  franchises  are 
granted. 

[We  are  indebted  to  the  Oaheston  Daily  Nhvs  for  the 
above  facts.] 


COMPETITION  IN  TELEGRAPHY. 


An  article  in  the  Philadelphia  Record  states  that  Mr.  Gould 
oflfered  1,500,000  dols.  for  fifly-one  shares  out  of  the  one 
hundred  shares  of  stock  of  a  prominent  New  York  daily,  but 
without  success. 

The  associated  press  pays  the  Western  Union  Telegraph 
Company  600,000  dols.  This  fact  may  gve  some  idea 
of  the  magnitude  of  the  business  which  Mr.  Gould  is 
seeking  to  control.  There  is  another  announcement  made  at 
the  same  time,  which  shows  that  the  business  of  telegraph- 
ing is  not  to  remain  in  its  present  monopolastic  condition. 
Heretofore  all  attempts  to  found  new  telegraph  companies 
on  a  large  scale  have  resulted  in  disappointment  to  the 
pubhc,  though  usuallv  with  profit  to  the  promoters.  The 
opposition  was  formerly  made  by  Mr.  Gould,  who  then  found 
consolidation  with  the  Western  Union  and  control  of  the  latter 
to  be  the  plan  affording  him  most  gain.  Uence  the  great 
hopes  of  the  public  from  the  building  of  the  Mutual  Union 
lines  speedily  became  abortive.  There  is,  however,  not  so 
much  cause  for  alarm  in  the  circumstances  of  the  present 
telegraphic  situation  as  many  persons  suppose.  Tnere  is 
also  one  feature  of  the  case  to  be  stated,  which  may  put  a 
different  and  not  wholly  unwarranted  face  on  the  effort  of 
Mr.  Gonld  to  control  the  associated  press  reports.  A  new 
rival  is  going  into  the  business  of  building  telegraphs,  and 
Mr.  Gould,  whatever  other  use  he  may  have,  evidently 
desires  to  control  the  600,000  dols.  of  business,  ''  a  growing 
business  too,"  which  the  associated  press  has  to  give  out. 
Say  that  Mr.  Gould  is  too  sensible  to  ruin  the  character  of 
an  association  which  he  might  control,  or  say  that  he  could 
make  more  by  ruining  it.  Either  way,  as  a  financier,  his 
object  his  money,  and  there  is  no  moral  principle  worth  a 
straw  in  Wall  Street  involved.  But  say  that  the  associated 
press  is  intended  to  be  continued,  and  that  in  its  absence 
something  similar  would  speedily  be  devised.  In  that  case 
Mr.  Gould  must  be  aware  tnat  what  he  has  done  others  may 
do,  and  at  this  moment  a  project  is  on  foot,  sach  as  is  thus 
described  by  the  above-mentioned  journal. 

"  Mr.  John  W.  Garrett  is  forming  a  company  to  lay  an 
Atlantic  cable  in  opposition  to  Gould's  lines.  Mr.  Garrett 
is  worth  between  10,000,000  and  15,000,000  dols.  He  is 
building  telegraph  lines  in  everjr  part  of  the  country  in  com- 

Eetition  with  the  Western  Union  Telegraph  Company,  and 
e  proposes  that  his  communications  with  Europe  shall  not 
be  regulated  by  Mr.  Gould's  whims.  Robert  Garrett  is  in 
Europe,  working  up  the  project.  A  landing  on  this  side  has 
been  assured.  Siemens,  the  great  electrician  of  Berlin,  is 
working  in  hearty  accord  with  the  Garretts  and  has  given 
them  to  understand  that  he  will  take  all  the  stock  not  other- 
wise parcelled  out.  He  says  that  a  cabte,  with  all  the  modem 
improvements,  can  be  laid  for  one-fourth  of  the  cost  of  the 
lines  now  connecting  the  two  continents.  Mr.  James  Gordon 
Bennett,  of  the  New  York  Herald,  put  his  name  down  for 
half-a-niiUion  of  the  stock  of  the  company,  and  promised  to 
raise  the  amount  to  a  million  if  necessary.  Mr.  (Barrett  has 
also  subscribed  half-a-million.  Capitalists  of  Boston,  New 
York,  and  Philadelphia  also  appear  in  the  list,  and  opposite 
their  names  are  figtu^  from  100,000  dols.  downwards.  The 
stock  thus  subscribed  for  is  to  be  placed  in  the  hands  of 
tmstees  for  a  period  of  three  years.  The  telegraph  charges 
at  no  time  are  to  exceed  sixpence,  or  twelve  cents,  a  word. 
This  bold  undertaking  will  probably  provoke  a  lively  war." 


TO  CORRESPONDENTS. 

No  notice  can  he  taken  of  anonymous  comnmnicationB.  Whatever 
IB  intended  for  insertion  most  be  authenticated  bj  the  name  and 
address  of  the  writer,  not  necessarily  for  publication,  but  as  a 
guarantee  of  good  faith. 

Letters,  &c.,  for  the  ''Oorrespondenoe"  columns  should  arrive  not  later 
than  Tuesday  morning  if  the^  are  desired  to  appear  in  the  follow- 
ing number,  such  communioauons  to  be  addressed  to  the  *'  Editors,^ ' 
Elbotbioal  Revisw,  22,  Paternoster  Row,  London,  E.C. 

Letters  respecting  Advertisements,  Subscriptions,  &c.,  should  be  sent 
to  the  "  Ihiblid^er,"  Eleotbical  Review,  at  above  address. 


SuBSOBipnoN  Rates. 
The  Electbioal  Review  can  be  had,  by  order,  from  any  newsagent 
in  town  or  country ;  or  it  can  be  supplied  direct  from  the  office  on 
the  following  terms  (payable  in  advance) : — 

Half-yearly  (postage  included) 9s.  9d. 

Yearly  „  „  IDs.  6d. 


FoBEiON  SuBSOBipnoN  Rates. 
To  all  foreign  countries  (except  those  mentioned  below) : — 

Half  .yearly  (postage  included) 10s.  lOd. 

Yearly  „  „  21s.    8d. 

Exeeptiom: — ^Abjrssinia,  Aden,  Borneo,  Ceylon,  India,  Java, 
Labuan,  Mozambique,  Penang,  Persia  vid  Brindisi,  Philippine 
Islands,  Singapore,  Zanzibar,  to  which  places  the  rates  are :  —  . 

Half -yearly  (postage  included) lis.  lid. 

Yearly  „  „  238.  lOd. 


A  few  complete  sets  of  The  Elbotbigal  Review  (Vols.  1  to  10),  bound 

in  cloth,  can  be  had,  price  £7  10s.  each. 
Cloth  cases  for  binding  The  Electbioai.  Review  supplied. 


Advkutiheiibmtb. 
The  rates  for  Advertisements  may  be  obtained  on  application  to  the 

Publisher,  Elbctbioai.  Review,  22,  Paternoster  Row,  London,  E.C. 
Cheques  and  Post-office  Orders  (on  Chief  Office,  London)  to  be  made 

payable  to  H.  Alabasteb. 


CORRESPONDENCE. 


THE   PROTECTION    OP   WATER   PIPES. 
To  the  Editors  of  Thb  Electbioal  Rbvibw. 

Gentlemen, — I  enclose  a  tracing  of  an  useful  little  inven- 
tion recently  patented  by  my  friends  Drs.  Buxton  and  Ross, 
and  as  the  cold  weather  will  shortly  be  here,  it  may  interest 
some  of  your  readers  to  know  that  so  simple  a  means  for 
preventing  the  bursting  of  water  pipes  from  frost  may  be 
nad  for  so  small  a  suul  I  do  not  know  if  the  drawing  will 
make  all  clear,  but  nevertheless  send  a  idiort  sketch. 

A  represents  an  ordinaiy  house  cistern,  showing  the  service 
pipe  with  the  tap  at  end ;  into  this  is  screwed  or  driven  the 
small  ventilating  valve,  B.  It  will  be  seen  that  air  is  ad- 
mitted to  the  underside  of  the  valve  by  the  small  pipe,  c,  so 
that  when  the  valve  is  closed  the  pipe  can  be  emptied,  air 
being  admitted  through  the  pipe  for  such  purpose.  During 
the  summer  months  the  valve  is  raised  by  means  of  the  cord 
shown,  which  can  be  attached  to  a  nail  or  hook,  and  when 
frost  is  expected  the  cord  is  unfastened  and  the  valve  falling 
upon  its  seat,  the  pipe  can  be  emptied  by  simply  turning  on 
the  tap.  So  far  perhaps  this  invenfion  may  not  be  of  any 
special  interest  to  you.  To  avoid  forgetfnlness  on  the  part 
of  servants,  I  have  added  the  little  electrical  arrangement 
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shown,  which  is  governed  by  a  thennometer,  and  so  long  as 
the  temperature  is  above  3S^  the  valve  does  not  act,  bnt 
shoold  it  fidl  to  that  point  an  electric  current  passes,  releasing 
the  catches,  d,  cP,  which  are  so  arranged  as  to  cut  out  the 
battery  and  open  the  pipe  at  the  lowest  point  .of  the  house 


service.  A  model  of  this  for  simply  closing  the  valve  elec- 
trically was  exhibited  for  months  at  the  late  electrical  exhi- 
bition at  the  Crystal  Palace  and  excited  some  attention* 
The  valves  are  sold  at  from  2s.  6d.  each  ;  any  one  can  fib 
them.  The  electrical  arrangement  varies  in  its  cost  according 
to  circumstances.  I  shall  l^  happy  to  supply  an  v  information 
that  may  be  required,  and  the  valves  can  he  obtained  fr'om 
me. 

Tours  truly, 

PEANCIS  M.  EOOERS. 
21,  Finsbury  Pavement. 
October  12th,  1882. 


THE  GEISCOM  ELECTEO-MOTOE. 
To  the  Editors  o/Tbe  Elbotbical  Ebvikw. 

Deab  Sibb, — In  the  Elbotbigal  Eeview  of  September 
23rd  an  able  writer,  who  discusses  my  double  induction 
motor,  quotes  and  combats  a  theory  which  he  attributes  to 
me.  This  theory  is  one  of  the  many  advanced  in  explana- 
tion of  the  motor  by  various  European  periodicals,  but  of 
which  I  plead  entire  innocence ;  in  fact,  I  have  purposely 
abstainea  from  offering  an  explanation  of  the  phenomenon 
which,  for  want  of  a  better  name,  I  have  called  *' double 
induction.'*  This  phenomenon  is  described  by  the  &mous 
Mr.  Hospitalier  as  follows : — 

'*  The  current  of  the  electric  source  then  only  traverses 
the  armature.  Under  these  conditions  if  the  current  of 
the  field  magnet  is  open,  the  motor  goes  slowly  enough,  and 
even  stops  sometimes.  Bv  closing  the  circuit  of  the  dectro- 
magnet  on  itself,  the  speed  of  the  motor  is  greatly  increased, 
the  currents  of  indvction  developed  in  the  wire  which  forms 
a  closed  circuit  mil  then  polarise  the  fixed  magnet  continuously, 
and  maintain  its  magnetism  with  polarities,  suitable  to  the 
direction  of  its  rotation.**  ♦ 

Of  course  no  one  can  suppose  that  a  motor  can  produce 
more  electricity  than  is  supplied  to  it,  and  the  writer  does 
mt!  an  uncoiiacious  injtistlco  m  uttribating  anch  a  fanciful 
theory  to  me.  I  even  go  ftirther,  and  believe  that  induction, 
&r  from  being  an  obstacle  in  motors,  is  the  measure  of  their 
efficiency.  If  other  views  with  regard  to  this  latter  pro- 
poRitiou  are  held  in  England,  I  should  he  very  glad  to  see 
them  expounded*  Yotirs  truly, 

W.  W,  GRLSCOM. 

Philadelphia,  (kioher  Bih,  1882. 

The  following  is  the  original  of  Mr.  Griscom's  quotation 
from  Mr,  flflipitalier's  description  of  the  double  induction 
motor  ^naen,  October  let,  1881  :— 

la  source  ^lectrique  ne  traverse  abrs  que 
I  conditions,  si  Id  circuit  de  Tarmature  fixe 


est  ouvert,  le  moteur  marche  assez  lentement  et  s^arrttem^me 
quelquefois.  En  fermant  le  circuit  de  rarmature  fiie  snr 
lui-ni6mey  la  vitesse  du  moteur  est  grandement  accrne,  les 
courants  d'induction  dSvelopp^s  dans  le  fil  qui  fonne  un 
circuit  ferm^  polarisent  alors  Tarmature  fixe  d'une  fia^ 
continue  et  mamtiennent  son  magn^tisme  avec  les  polarity 
qui  conviennent  an  sens  de  la  rotation." 

SVe  are  sorry  that  we  inadvertently  credited  Mr.  Qriacom 
the  ideas  put  forward  in  the  adyertisementa  of  the 
Electro-dynamic  Company  of  Philadelphia,  and  we  hare 
pleasure  in  publishing  nis  explanations.  Perhaps  our  corre- 
spondent may  now  nave  seen  our  second  article  on  ttus 
subject.— Eds.  Elec.  Rev.] 


THE  ELECTRIC  LIGHT  AT  CHESTERFIELD. 
To  the  Editors  (/The  Electrical  Review. 

Oentlehek, — Ab  the  Brush  system  of  lighting  has 
hitherto  been  regarded  as  one  of  the  most  efficient  of  the 
many  systems  before  the  public,  the  letter  which  Aldennui 
Gee  has  addressed  to  the  Standard,  and  which  you  re- 
published last  week,  in  reference  to  the  electric  lighting  of 
Chesterfield,  must  have  been  read  with  some  amonnt  of 
surprise.  It  has  certainly  astonished  not  a  few  people  in 
Chesterfield. 

This  town/ which  claims  the  honour  of  being  the  first  to 
have  the  whole  of  its  streets  lit  with  electricity,  was  formo^ 
illuminated  with  200  gas  lamps ;  and  the  lighting,  whid 
Alderman  Oee  characterises  as  a  decided  fiEulure,  is  now  done 
by  means  of  22  Brush  arc  lamps,  of  nominally  2,000  candle- 
power  each,  and  100  incandescence  lamps  of  the  Lane-Foi 
¥ittem,  each  supposed  to  give  a  15  candle-power  light 
he  town,  it  should  be  stated,  is  very  irregularly  built,  and 
the  Lane-Fox  are  used  in  the  narrower  streets  and 
**  passages,"  of  which  latter  there  are  a  nmnber  in  the  town. 
The  aix)  Imps,  Alderman  Oee  says,  "  are  doing  good  aervke 
in  some  of  the  large  streets,''  and  it  may  naturally  be  pre- 
sumed that  he  does  not  intend  the  word  '^failure ''  to  appir 
to  these.  The  incandescence  lamps  do  vary  in  the  amomiL 
of  light,  but  the  Mayor  at  a  meeting  of  the  Council  last 
week,  referring  to  them,  said — 

*'  Some  possessed  an  illuminating  power  which  really  snr- 
prised  him,  the  amount  of  light  thev  gave  being  equal  to  1.' 
or  16  candle-power  ;  whilst  other  lamps  were  as  low  as  five 
or  six  candle-power.  That  was  the  cause  of  very  great  dis- 
appointment. ...  It  was  quite  evident  that  the  lighting  of 
the  town  by  the  electric  light  had  not  succeeded  to  their 
expectation  or  to  the  expectation  of  the  contractors,  and 
yet  they  could  hardly  wonder.  They  mast  remember  that 
Chesterfield  was  the  first  town  lighted  by  electricity,  and 
that  a  great  deal  of  the  work  was  necessarily  tentatiye. 
The  contractors  had  had  to  feel  their  way  again  and  again 
Incandescent  lamps  had  never  been  employed  for  atnet 
lighting  previous  to  their  bein^  used  at  Chesterfield.  Uis 
impression  was,  considering  the  mfancy  of  the  electric  light- 
ing, that  the  company  had  done  wonders.*' 

Alderman  Ghoe,  at  the  same  meeting,  stated  that  the  reasoo 
of  this  difference  was  that  the  contractor  had  not  been  able 
to  get  the  proper  lamps  down  from  the  Lane-Fox  depart- 
ment. Some  new  Lane-Fox  lamps,  more  nearly  reeemblin? 
the  Swan  in  shape,  are  however  now  being  put  up  in  the  town, 
and  are  giving  the  greatest  satisfaction.  As  to  the  ttdissr 
men  of  Chesterfield  not  adopting  the  arc  light,  it  should  be 
observed  that  there  are  not  half-a-dozen  shops  in  the  town 
where  more  than  thirty  gas  burners  are  used,  and  it  i^ 
therefore,  absurd  to  suppose  that  arc  lights  of  2,000,  or  e^ 
1,000  candle-power,  could  be  profitably  introduced  inw 
such  comparatively  small  establishments.    I  enclose  my  cari 

And  remain, 

ONE  WHO  DOES  NOT  BELIEVE  THE  ELECTBIf 
LIGHT  HAS  BEEN  A  FAILUBE. 


The  itiUica  aro  tDiu#« 


STORAGE  OE  SECONDARY  BATTERIES. 
To  the  Editors  of  The  Electrical  Review. 
Dear  Sirs, — Having  lately  gone  on  M.  de  Kabathj 
behalf  to  conduct  an  installation  of  his  accomnlstori  f 
M.  Jaspar's,  at  Liege,  I  was  led  to  make  an  experiment  m 
order  to  demonstrate  the  efficacy  of  accomnlatora  as  a  rego- 
lator  for  an  unsteady  supply  of  primary  current. 


Oct.  21,  1882.] 
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Below  is  a  sketch  of  the  yarions  connections  and  general 
arrangement ;  the  direction  of  the  am-meter  pointers.  A, 
indicating  the  direction  of  the  current  passing  through 
them  ;  the  arrows  indicate  direction  of  machine  current,  and 
the  dotted  arrows  the  direction  of  secondary  current,  or  that 
of  the  accumulators, 

The  field  magnets  of  machine  (Gramme  type  d' Atelier) 
were  wound  with  fine  wire,  having  a  high  resistance,  and 
were  connected  up  in  a  shunt,  as  shown.  Two  am-meters 
were  placed  in  circuit  (as  shown),  and  the  derivation  for 


Ail!|  A  Nft 


lamp  circuit  was  taken  midway  between  these  two,  a  suitable 
resistance  being  interposed  in  this  derived  circuit,  as  shown 
at  R.  I  commenced  by  charging  direct  the  85  Eab&th 
accumulators,  e,  for  about  one  quarter  hour  ;  this  was  done 
BO  as  to  have  a  reserve  force  to  draw  fix)m.  The  lamp  cir- 
cuit of  derivation  of  16  Maxim  lamps,  L,  was  then  connected, 
and  sufficient  current  went  by  this  derivation  to  maintain 
the  lights  at  their  normal  capacity.  The  speed  of  machine 
was  abont  1,100  resolutions  per  minute,  and  at  that  time 
both  am-meter  pointers,  having  a  right-hand  deflection, 
indicated  that  the  current  of  machine  was  sufficiently 
powerful  to  maintain  the  lamp  circuit,  and  at  same  time  to 
charge  the  accumulators. 

On  slowing  down  the  speed  of  machine,  the  pointer  of 
am-meter  No.  2  assumed  a  left-handed  deflection,  as  shown 
in  sketch,  and  it  was,  therefore,  evident  that  the  accumu- 
lators were  now  discharging  through  lamp  circuit,  and  thus 
helping  the  machine  current.  It  will  thus  be  seen  that  at 
the  point  of  "  take  off"  for  the  lamp  circuit,  there  were  two 
opposing  forces  which  were  diverted  into  one  conmion  force 
through  the  lamp  circuit,  and  afterwards  divided  to  satisfy 
their  respective  equilibrium.  We  now  commenced  changing 
the  speed  of  machine  by  rapid  and  jerky  motions,  such 
variations  exceeding  50  per  cent,  of  the  normal  speed  ;  not 
even  a  flicker,  however,  was  noticeable  in  the  lamps,  which 
all  along  gave  a  perfectly  steady  light.  The  machine  was- 
then  slowed  down,  so  that  the  pointer  of  No.  1  am-meter 
was  at  zero,  thus  showing  that  the  opposing  electromotive 
force  was  such  as  to  prevent  the  machme  from  generating 
any  current.  If  the  machine  had  been  slowed  down  below 
this  point,  I  anticipate  that  the  accumulators  would  have 
discharged  through  the  armature  of  machine  and  possibly 
burnt  it,  so  consequently  I  looked  upon  this  as  the  minimum 
speed.  The  charging  circuit  was  now  broken,  and  the 
lamps  continued  to  bum  without  any  alteration,  being  now 
fed  by  the  accumulators  alone. 

There  may  be  nothing  new  in  this  arrangement  of  accu- 
mulators, but  I  was  certainly  sarprised  to  see  the  effective 
manner  in  which  they  kept  the  current  perfectly  constant, 
under  such  trying  and  great  variations  of  speed. 

It  will  also  be  seen  that  in  a  disposition  like  this,  one 
must  take  into  consideration  the  force  of  an  opposing 
electromotive  force,  the  same  as  if  it  were  resistance,  but  it 
is  difficult  to  make  a  simile  between  the  two.  For  instance, 
at  the  point  of  lamp  circuit  derivation,  the  charging  current 
meets  an  opposing  electromotive  force,  which  stops  it  dead 
and  turns  it  off  into  another  path  ;  now,  if  instead  of  such 
opposing  electromotive  force,  we  had  a  resistance,  no  matter 
how  high,  there  would  still  be  a  part  of  the  charging 
current  that  would  go  through  that  resistance. 

It  therefore  seems  to  me  that  interesting  experiments 
could  be  made  to  determine  exactly  the  nature  and  value  of 
opposing  electromotive  forces,  and  rules  should  be  laid 
down  wnich  would  permit  of  their  being  taken  into  con- 
sideration in  the  same  way  as  resistance.    The  charging  of 


accumulators  and  the  augmentation  of  their  electromotive 
force  during  the  charging,  will  no  doubt  afford  a  ready 
scope  for  such  experiments. 

I  remain.  Gentlemen, 
Tours  respectfully, 

CHARLES  W.  FARQUHAE. 

25,  Avenue  de  I'Op^ra,  Paris. 
October  17th,  1882. 


Ways  op  Doing  Business:  England  v.  America.— 
The  letter  addressed  to  us  by  the  representative  of  the 
Holbom  Lamp  Works,  under  the  above  heading,  does  not 
appear  to  us  quite  suitable  to  our  correspondence  columns, 
and  as  the  matter  of  complaint  may  be  almost  said  to  suggest 
its  own  remedy,  we  do  not  think  it  necessary  to  refer 
further  to  the  subject. 


LANCASHIRE  AND  CHESHIRE  TELE- 
PHONIC EXCHANGE  COMPANY 
(LIMITED). 


By  a  circular  received  from  the  courteous  secretary  of  the 
above  company,  we  are  informed  that,  "having  made 
,  arrangements  with  the  Postmaster-General,  throu^  com- 
munication, by  means  of  Trunk  Lines,  has  now  been  esta- 
blished between  this  company's  exchange  in  Manchester  and 
their  exchanges  in  the  following  towns : — Liverpool, 
Blackburn,  Burnley,  Preston,  and  Wigan,  and  the  rates 
fixed  for  these  connections  are  as  under : — 


Manchester  and  Liyerpool 
,,  Blaokbum 

I,  Burnley 

„  Preston 

„  Wigan 


£60  per  annum 
45 
40 
65 
35 


"  The  above  rates  are  exclusive  of  the  company's  local 
exchange  subscriptions,  which  are  as  follows  : — 


Manchester 
Liverpool 
Blaokbuin 
Burnley    ... 
Preston     ... 
Wigan 


...  £20  per  annum 

...  20 

...  12  „ 

...  12 

...  12 

...  12 


"  Subscribers  to  the  Trunk  Lines  must  also  be  subscribers 
to  the  local  exchanges  in  the  towns  in  which  their  offices 
are  situated,  «>. — supposing  A  in  Manchester  wishes  to 
speak  to  the  company's  subscribers  in  Liverpool,  he  will 
have  to  pay  the  local  rate  of  £20  in  Manchester  and  the 
Trunk  rate  of  £60,  making  a  total  rate  of  £80  per  annum. 
For  this  sum  he  will  be  able  to  call  up  any  of  the  Liverpool 
subscribers,  and  they  will  be  able  to  reply,  but  the  latter 
cannot  originate  the  conversation  unless  they  also  pay  the 
Trunk  rate.  Special  terms,  however,  can  be  made  with 
firms  having  houses  in  both  towns,  or  having  a  house  in  one 
town  and  a  sole  agent  in  another." 

The  above  proposed  extension  of  the  telephone  exchange 
systems  alluded  to  in  the  preceding  circular  is  in  one  respect 
at  least  gratifying  to  note;  but  we  cannot  disguise  from 
ourselves  the  fact  that  the  prices  asked  are  very  considerable. 
It  will  be  interesting  to  observe,  by  the  next  report  of 
the  company,  issued  what  proportion  of  the  local  Exchange 
subscribers  will  have  availed  themselves  of  the  privileges  thus 
offered.  It  should  be  an  easy  matter,  we  think,  to  estimate 
the  cost  of  the  said  trunk  lines,  and  the  rates  which  would 
render  their  probable  use  remunerative,  and  it  seems  equally 
easy  to  perceive  that  a  half'-hearted  policy  in  meeting  the 
wants  of  the  pubh'c  will  only  fail  to  achieve  that  great  success 
which  a  really  liberal  management  would  secure,  whilst  at 
the  same  time  securing  to  the  company  a  firm  and  highly 
valuable  position. 

The  distance  between  Liverpool  and  Manchester  is  about 
thirty  miles,  and  there  are,  we  believe,  two  circuits  for  the 
telephone  exchange  service  between  them,  t>.,  four  wires 
comprise  the  said  trunk  lines  from  the  one  town  to  the  other. 
Now  the  postal  authorities  charge,  we  think,  rentals  for  such 
circuits :  in  the  case  of  over-house  wires  at  the  rate  of  £1A 
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per  mile  per  annum  for  each  two  wires,  and  for  open  country 
fines  £8  per  mile  also  for  each  two  wires. 

It  will  therefore  be  compaitttively  easy  to  note  that  the 
cost  of  connecting  the  two  exchanges  mentioned  would  be, 
so  far  as  lines  are  concerned  (and  we  take  the  highest  figore 
for  our  calculation,  namely,  £10  per  mile),  about  £600  per 
annum.  To  this  expense  would  have  to  be  added  the  cost 
of  two  clerks  to  operate  the  switches,  at  the  highest  calcula- 
tion, say,  £130  per  year  each ;  that  would  give  a  total  of 
£860. 

In  fixing  a  tariff  to  be  remunerative  to  the  company  two 

^things  must  be  borne  in  remembrance — ^first,  the  working 

capacity  of  the  circuits,  and  second,  that  the  more  subscribers 

obtainecl,  the  more  valuable  the  system  becomes  to  all  in 

communication  with  the  said  system. 

Considering  these  two  things,  we  feel  that  the  company  is 
not  consulting  its  own  interests  in  demanding  such  rates  as 
those  contained  in  their  circular  ;  indeed,  we  believe  that 
telephone  business  generally,  in  this  country,  has  been  injured 
enormously  by  excessive  charges;  but  it  is  not  usually  so  easy 
to  go  into  even  approximate  calculations  as  it  is  in  the 
instance  selected  from  the  Lancashire  Company^s  circular, 
owing  to  the  difficulty  of  ascertaining  the  cost  of  the 
various  installations,  and  the  value  of  the  assets  of  such 
concerns. 

In  the  case  we  are  considering  a  good  opportunity  presents 
itself  for  viewing  by  the  h'ght  of  the  trunk  lines  extension 
rates  the  general  pohcy  of  existing  telephone  companies. 

The  opportunity  is  good  mainly  because  the  wires  are  such 
as  are  erected  by  the  rost-office  authorities  at  a  rental  only, 
and  therefore  we  can  get  within  a  trifle  at  the  yearly  cost  of 
the  wires  to  the  companv  renting  them. 

It  will  be  seen  by  the  circular  that  two  firms,  one  in 
Manchester  and  one  in  Liverpool,  would  have  to  pay  together 
for  the  privilege  of  conversing  by  telephone  with  one  another 
the  sum  of  £120  per  vear  m  addition  to  their  respective 
subscriptions  to  the  local  exchanges. 

The  cost  to  the  company,  as  we  have  before  mentioned^  is 
about  £860,  as  follows : — 

Two  cirooits  (four  wires)  of  30  miles  each,  at  £10  per 

xmle  per  year £600 

Two  additional  clerks  to  work  switches,  say 260 

£860 

Now  it  appears  that  the  two  towns  mentioned  have  a  total 
of  subscribers  to  the  two  exchanges  numbering  1,384.  The 
question  then  arises,  is  it  not  probable  that  a  more  remunera- 
tive business  could  be  done  by  encouraging,  by  means  of  a 
lower  tariff,  a  greater  proportion  of  that  number  to  avail 
themselves  of  the  means  of  intercommunication  than  is 
likely  to  do  so  while  the  tariff  is  £60  additional  per 
subscriber. 

If  fourteen  subscribers  pay  each  £60  the  expense  is 
covered,  but  what  would  happen  if  one  hundred  paid  £15 
each  ?  We  fancy  the  value  would  be  increased  considerably 
to  each  subscriber,  because  he  could  converse  with  so  many 
more  than  is  likely  with  the  higher  rate,  and  this  hct  again 
would  probably  induce  other  fims  to  join  the  local  exchanges 
who  before  had  held  aloof,  whilst  at  the  same  time  a  hand- 
some addition  would  be  obtained  to  the  net  revenue  of  the 
company. 

One  hundred  subscriptions  of  £15  each  (in  addition  to 

local  exchange  charges)       £1,500 

Deduct  10  per  cent,  on  gross  receipts  for  O.P.O. 

licence 160 


NOTES. 


£1,350 
Expenses  of  circuits  and  operators  as  before  stated  ...      860 

Leaving  a  balance  of      


£490 

or  about  22i^  per  cent,  profit  on  the  amount  actually  expended 
for  the  wor^ng  of  the  said  trunk  lines.  There  is  to  be 
deducted,  however,  from  this  percentage,  a  small  proportion 
tor  office  expenses,  &c. 

The  policy  of  catering  for  the  few  at  high  rates,  rather 
than  for  the  many  at  low  ones,  cannot  be  more  unfortu- 
nately applied  than  in  the  case  of  telephonic  exchanges,  and 
yet  the  former  is  the  policy  which  nas,  strangely  enough, 
always  obtained  in  this  country.  Will  not  the  rates  quoted 
in  the  circular  printed  at  the  head  of  this  article  prove  once 
practice  the  triteness  of  the  old  saying  about  the 
vmj  or  the  slow  shilling  ? 


Pebpetual  Motion.  —  After  describing  the  electric 
launch  recently  run  on  the  Thames,  the  Spedaior  of  Sept 
30th  says  : — "  Nothing  is  said  about  expense,  but  a  boit 
which  can  travel  at  this  speed  without  coal,  and  with  no 
funnel,  must  for  msjij  purposes  be  of  almost  immediate  nse. 
As  the  charging  machines  can  be  put  up  anywhere,  the  prae^ 
ttcal  problem  of  electricians  must  be  to  reduce  the  size  and 
weight  of  the  accumulators.  Once  small  enough  to  be  carml, 
they  might  drive  a  steamer  across  the  Atlantic^  being perpehi- 
ally  recharged  by  a  dynamo  driven  by  the  motion  iiselp 

The  Stbam-ship  "  Silveetown."— The  India-rubber, 
Gutta-percha,  and  Telegraph  Works  Company  have  received 
a  telegram  irom  San  Francisco  informing  them  of  the  nfe 
arrival  of  their  steamer  SHvertoum  at  that  port  on  Sunday, 
the  15th  inst.    All  well  on  board. 


LiGHTNiNa  Conductors.— Messrs.  Dixon,  Corbitt,  k 
Spence,  manufacturers  of  Vyie's  patent  easily-tested  lightning 
conductors,  received  the  highest  award  (silver  medal)  for 
such  exhibits  at  the  Tynemouth  Exhibition. 


The  Electric  Light  on  board  Ship.— The  ss,  U- 
rarvera  and  Waihora^  now  building  by  Messrs.  Denny  Broi., 
of  Dumbarton,  for  the  Union  Steam  Ship  Company  of  New 
Zealand  (Limited)  are  to  be  lighted  bv  the  Edison  Eleotiic 
Light  Company.  Each  steamer  will  be  lit  by  aboot 
150  A  lamps  of  16  actual  candle-power,  supplied  bj  an 
Edison  L  Dynamo,  driven  direct  by  a  Brotherhood  engine. 

The  yacht  Nammina^  which  belongs  to  Mr.  James  Gordoa 
Bennett,  oiiYiQNeiv  York  Herald,  is  lighted  throughout  with 
the  Edison  system,  comprising  about  150  A  lamps  fbd  bj 
an  L  dvnamo,  driven  from  a  special  engine  by  belting. 
Althougn  exposed  to  some  severe  storms  in  her  passage 
across  the  Atlantic  to  the  coast  of  France,  the  L'ghtMj 
proved  its  reliability  under  stress  of  weather,  nor  wis 
there  any  tendency  of  the  belt  to  slip  even  when  the  sea  wu 
at  its  roughest. 

This  fact  is  important  as  proving  that  althongh  enginei 
driving  direct  may  be  preferred  by  some  Bhip-bnilders,  thair 
fears  m  regard  to  slipping  of  the  belt  and  conseqneol 
extinction  of  the  light  m  a  heavy  sea,  are  more  theoretical 
than  practical. 

Electeic  Lighting  and  the  •*  Ferranti  "  MAcmNi- 
The  following  letter,  which  appeared  in  the  Tima  of 
Tuesday  last,  is  of  suflBcient  importance  to  reproduce  in  oar 
columns  :— 

Mr.  Charles  Moesop,  in  addressing  joa  under  the  abo?e  headisg* 
has  more  than  once  made  reference  to  the  evidence  I  gave  sane 
months  ago  before  a  Parliamentary  Gonmiittee  regarding  the  coittrf 
establishing  the  electric  light  in  populous  districts.  He  sayi :— "^» 
doubt  great  strides  have  been  maae  in  three  months,  but  it  it  diff  • 
cult  to  understand  that  the  figures  then  glTen— £100,000  peroentn 
and  a  cost  of  £22,000  annually— have  so  nearly  disappeared.'*  Hr. 
Mossop  has  oorrectlj  quoted  the  figures  I  gare  before  the  oooimittee, 
only  in  a  previous  letter  of  the  28th  ult.  he  made  me  attribute  then 
to  a  district  of  one  square  mile  area,  whereas  I  distinctly  stated  tbtt 
they  were  the  estimated  amounts  appertaining  to  one-quarter  of  & 
square  mile  only  of  a  densely-populated  and  well-to-do  neighboiir* 
hood.  They  were  based  upon  the  results  of  actual  and  Bomevhit 
extensive  experience,  and  on  the  assumption  that  the  electrie  Hgltt 
was  to  take  only  a  minor  share  in  the  total  iUomination,  leariag  stall 
to  gas  aU  ordinary  domestic  usee.  Nor  do  I  know  of  any  rerynoait 
discovery  of  a  character  likely  to  affect  these  figures. 

It  is  true  we  have  been  told  lately  of  a  new  dynamo  madiioe  to 
which  iron  in  the  rotating  coU  is  dispensed  with,  and  which  is  eiidto 
be  capable  of  developing  a  light  of  2,000  candles  with  an  expeoditan 
of  thiee-f  ourths  of  an  inaicated  horse-power.  In  testing  these  resato|7 
the  dictates  of  science  I  find  they  exceed  considerably  tne  utmost  Iib^ 
that  could  possibly  be  attained  with  a  dynamo-machine  and  lai^w 
ideal  perfection,  and  must  therefore  be  regarded  as  ohimerioaL  Botr 
although  the  new  patent  has  not  yet  been  specified,  enough  has  tnas- 
pired  regarding  its  character  to  enable  me  to  judge  of  iti  iw 
capabilities.  Tne  inventor  has  been  untU  recently  emplo]^  >t  a^ 
works,  and  the  machine  with  which  he  proposes  to  revohitiooisstiH 
world  is  only  a  modification  in  minor  detidls  of  the  Siemens  altenote 
current  maohine,  which  is  largely  used,  and  which  oomp]efci|7<** 
bodies  the  mudi-vaunted  quality  of  the  absence  of  iron  in  ^ 
rotating  coils. 

Electric  lighting  appears  to  have  entered  a  stage  at  which  *J*f^ 
just  possesses  sufficient  knowledge  of  the  subject  to  make  themiovv 
any  sanguine  leader  into  the  retJins  of  speculation ;  and,  so  fsrfa^ 
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regTetting  the  want  of  readiness  shown  on  the  part  of  local  authoritieB 
to  fayonr  the  granting  of  licences  and  the  procuring  of  provisional 
orders,  I  think  that  real  progress  would  be  very  much  retarded  by 
the  gptnting  of  such  applications  without  reserve.  The  mechanical 
means  at  present  at  the  disposal  of  many  of  the  electric  lighting 
companies  are  as  yet  entirely  inadequate  to  grapple  with  the  enormous 
promioiion  of  valuable  plant  necessary  for  such  applications  on  a  com- 
prehensive scale,  and  it  would  therefore  be  advisable  that  each  grant 
should  be  made  conditional  on  the  work  being  effected  within  a 
limited  time. 

I  am  your  obedient  servant, 
12,  Queen  Anne's  Gate,  S.W.  C.  W.  Sisocens. 

The  second  portion  of  Dr.  Siemens*  letter  appears  to  call 
for  a  few  remarks.  We  acree  with  this  eminent  electrician 
in  his  criticism  r^arding  the  production  of  a  light  of  2,000 
candles  at  an  expenditore  of  three-fonrtbs  of  an  indicated 
horse-power,  but  beyond  thi^i  we  cannot  go.  We  have  not 
Tet  seen  the  "  Perranti "  machine,  neither  has  Dr.  Siemens,  we 
believe,  but  if  the  brief  description  of  its  construction  which 
we  received  some  weeks  ago  i^om  one  of  the  representatives 
of  the  Hammond  Company  was  correct,  we  can  safely  say 
that  the  invention  is  something  more  than  a  ^^modifica- 
tion in  minor  details  *'  of  Dr.  Sieniens'  atemating  current 
machine. 

Without  taking  the  decided  views  on  this  subject  which 
some  of  our  contemporaries  have  thought  fit  to  adopt,  it 
may  be  well  to  recall  the  fact  that  sometimes  the  opinions* 
of  equally  celebrated  electricians — as  well  as  lawyers— may 
differ.  As  an  instance  of  this  let  us  go  back  to  the  intro- 
duction of  the  Gramme  machine  model  (by  Werdermann) 
into  England. 

A  fbw  electricians  encouraged  him,  while  some  high 
authorities  unhesitatiDgly  pronounced  the  invention  a 
"  mistake,"  and  the  ideas  of  the  inventor  "  quite  impossible 
of  realisation."  One  indeed,  scarcely  inferior  in  ability,  if  at 
all,  to  Dr.  Siemens  himself,  to  whom  Mr.  Werdermann  sub- 
mitted the  machine,  declared  it  to  be  ''mere  nonsense.'* 
We  are  all  aware  of  the  great  success  achieved  by  the 
Oramme  machine,  and  we  all  know  that  doctors  disagree. 
Whilst  advising  our  readers  not  to  put  too  much  faith  in  any 
extravagant  assertions  which  may  nave  been  spread  abroad 
concerning  the  efficiency  of  the  new  dynamo,  we  think  that 
in  the  face  of  the  instance  given  above,  it  is  well  to  bear  on 
the  side  of  caution,  and  we  shall  reserve  any  definite  opinion 
on  the  ''  Ferranti "  machine  until  we  have  had  the  oppor- 
tunity of  seeing  and  examining  it  Dr.  Siemens  ranks  high 
as  an  authority  on  electrical  matters,  but  we  may  assume 
that  Sir  William  Thomson,  who  is  also  equally  well  known 
as  an  expert  on  such  matters,  is  satisfied  with  the  bona. fides 
of  the  invention  with  which  his  name  has  been  associate. 


6.  In  combination,  in  a  dynamo -electric  machine  having  enclosing 
field-of -force  magnets  and  an  enclosed  armature,  a  shaft  to  which 
both  the  armature  and  the  commutator  are  directly  secured,  provided 
with  a  clutch  adapted  to  permit  free  revolution  of  the  shaft  while  the 
same  may  be  moved  back  and  forth,  substantiaUy  as  described. 


Dynamo-Electric  Machine. — Patent  No.  262,782. 
Filed  in  the  United  States  of  America  Patent  Office, 
February  25th,  1882,  by  John  H.  Irwin. 


\    H     'fr 


CZaifft. — 1.  In  a  dynamo-electric  machine,  the  combination  of  an 
armature  adapted  and  arranged  to  be  drawn  out  of  or  pressed  into 
the  field-of-force*nmgnets  and  a  commutator  adapted  and  arranged 
to  have  movement  across  the  face  of  its  brushes,  substantiaUy  as 
deeoiibed. 

2.  In  a  dynamo-electric  generator,  the  combination  with  the  arma- 
ture, of  a  screw  connected  therewith  and  adapted  and  arranged  to 
control  the  position  of  the  armature  within  the  field  of  the  exciting 
magnets,  substantially  as  shown  and  described. 

3.  The  combination,  with  the  field-of -force  magnets,  of  an  arma- 
ture, shaft,  screw,  bearing  wheel,  and  commutator,  the  whole 
wranged  to  operate  substantially  as  shown  and  described. 

4.  In  a  dynamo-eleotrio  machine,  the  combination  of  enclosing 
field-of -force  magnets,  an  enclosed  armature,  and  a  commutator,  the 
i^nnature  and  commutator  being  adjustable  back  and  forth  by  the 
same  mechanical  means,  substantiaUy  as  described. 

5.  In  a  dynamo-electric  machine,  the  combination  of  the  field-of- 
force  magnets,  an  armature  and  a  commutator,  both  adjustable  back 
and  forth,  and  the  latter  elongated,  so  as  to  be  at  all  times  subject  to 
"offloient  contact  wiUi  the  commutator-brushes,  substantially  as 
detoribed. 


Electric  Lighting. — The  electric  light  was  introduced 
to  the  Motherwell  district  on  Friday  week  by  Messrs.  James 
Goodwin  and  Co.,  ironfounders.  A  lamp  was  placed  on  a 
pinnacle  of  the  works  in  Park  Street,  and  not  only  lighted 
the  whole  departments  of  the  works,  but  shed  a  clear  light 
in  Park  Street  and  Merray  Street,  and  the  surrounding 
neighbourhood.  During  the  night  large  crowds  of  people 
assembled  in  the  vicinity  of  the  light.  The  Police  Com- 
missioners are  negotiating  for  the  introduction  of  the  light 
for  the  town  lighting. 

At  a  special  meeting  held  last  week  the  Hamilton  Town 
Council  appointed  a  committee  to  report  on  the  expediency 
of  applying  for  a  Provisional  Order  under  the  Electric 
Lighting  Act. 

MELBOUnNE  hitherto  has  been  rather  behind  in  adopting 
the  electric  system  of  lighting  cities,  the  only  result  being 
in  the  erection  of  four  lamps  in  the  Eastern  Market.  Pro- 
bably an  effort  of  the  Government  to  light  the  railway 
station  at  the  Spencer  Street  Terminus  may  bring  it  into 
greater  favour,  as  an  offer  has  been  made  to  erect  lights  by 
a  public  company  gratuitously,  as  an  experiment,  and  the 
Government  has  given  its  consent.  Besides  these  signs  of 
progress,  a  company  has  asked  permission  of  the  Govern- 
ment to  drive  a  tunnel  from  a  point  on  the  Yarra  at  Dight's 
Falls,  through  a  portion  of  Studley  Park  to  a  place  a  quarter 
of  a  mile  lower  down  the  river.  This  would  give  a  fall  from 
point  to  point  of  27  ft.,  and,  it  is  said,  would  supply 
suflScient  force  to  generate  electricity  enough  to  supply  the 
whole  of  Melbourne  and  the  suburbs.  The  Government,  in 
the  meantime,  will  take  the  request  into  consideration. 
Melbourne  is  not  particularly  happy  with  its  present  supply 
of  gas,  and,  unfortunately,  must  submit,  as  tne  competing 
gas  companies  were  permitted  to  coalesce,  and  now  nave  a 
monopoly  in  the  lightmg  of  the  city. 

The  Forfar  Town  Council  have  agreed  to  delay  in  moving 
for  a  Provisional  Order.  The  convener  points!  out  that 
the  corporation  could  only  oppose  an  application  by  any 
electric  lighting  company  to  Parliament  for  powers  to  light 
the  town  oy  electricity  on  the  ground  that  it  would  be  fatal 
to  the  interests  of  the  town.  The  introduction  of  the 
electric  light  woild  be  so  in  Forfar,  for  there  was  £1,000  of 
an  annual  burden  in  connection  with  the  gas  works  of  the 
town  for  all  time  coming. 

A  SPECIAL  MEETING  of  the  Glasgow  Town  Council  was 
called  for  Thursday,  to  consider  the  propriety  of  applying 
to  the  Board  of  Trade  this  year  for  a  Provisional  Order 
under  the  Electric  Lighting  Act,  1872. 

The  Bradford  Town  Council,  at  a  meeting  on  Tuesday, 
authorised  the  Town  Clerk  to  take  the  necessary  steps  under 
the  Electric  Lighting  Act  to  obtain  powers  for  supplying 
electricitv  for  public  and  private  lighting  purposes  within 
the  burgh.  

A  New  Electric  Light. — We  have  been  much  interested 
in  examining  a  new  candidate  for  public  favour  in  the  way 
of  an  incanaescent  electric  light ;  we  refer  to  the  one  manu- 
factured by  the  Bernstein  Electric  Light  Manu^M^turing 
Company,  of  41,  Arch  Street,  Boston.  This  light  has  some 
especial  features,  was  patented  in  June,  1882  (English) 
application  of  2nd  June),  and  is  based  on  entirely  different 
prmciples  from  all  the  patented  systems  of  incandescent 
lamps.  It  is  unlike  the  Edison,  Swan,  and  Maxim ;  where 
each  of  these  use  a  very  delicate  carbon  filament  as  a  li^ht 
giving  body  (and  these  filaments  do  not  withstand  the  action 
of  strong  currents  of  electricity,  but  are  easilv  destroyed, 
and  economy  in  an  incandescent  system  of  lighting  is  ob- 
tained by  an  application  of  a  strong  current),  in  the  Bern- 
stein lamp,  the  liffht  is  given  out  by  an  nnfnsible  and  insu- 
lating material,  which  has  been  covered  with  a  deposit  of 
carbon,  having  the  shape  of  a  cylinder.  This  lamp,  the 
Bernstein,  gives  a  very  brilliant  light,  which  can  be  regulated 
or  graduate  just  as  appears  desirable  or  necessary.  Lamps 
of  different  powers  are  ramished  as  desired,  and  any  kind  of 
dynamo  machine  may  be  used  to  fhmish  the  current. — 
Boston  Journal  of  Commerce,  September  80th. 
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Electric  Illumination  op  the  Instrument  Hall 
OF  the  Head  Telegraph  Office  at  Berlin. — ^This  hall 
was  formcrij  lighted  up  with  108  gas  burners.  With  such 
a  number  of  flames  it  is  natural  that,  in  spite  of  the  numerous 
and  efficient  ventilators,  the  temperature  oecame  unpleasantly 
high,  and  that  the  air  was  seriously  contaminated  with  the 
products  of  combustion.  Hence  it  was  resolved,  in  the 
course  of  last  spring,  to  make  experiments  with  Swan's  in- 
candescence lamps.  A  gas-engine  kept  a  Siemens'  alter- 
nating current  machine  (model  W)  in  motion,  and  this 
fumiAed  the  current  needed  for  18  Swan  lamps,  which  were 
substituted  for  the  same  number  of  gas  flames. 

These  lamps  were  in  action  from  the  approach  of  darkness 
to  9  p.m.,  giving  out  a  mild,  equable  light,  agreeable  to  the 
eye.  As  the  heating  power  of  these  lamps  is  quite  insignifi- 
cant in  comparison  with  that  of  the  gas  Dumers,  and  as  the 
daration  of  the  light  folly  answered  expectation,  the  Post- 
office  resolved  to  make  arrangements  for  lighting  the  hall 
exclusively  by  means  of  electricity. 

Two  Heine's  steam-boilers  were  erected  on  an  adjacent 
plot  of  ground,  famishing  steam  for  two  dock  engines,  which 
work  up  to  15  horse-power.  The  necessary  current  will  be 
produced  by  Siemens  dynamo  machines. 

An  ultimate  decision  on  the  number  of  the  lamps,  ^c, 
has  not  been  arrived  at,  as  the  postal  authorities  purpose 
making  experiments  on  the  applicability  of  the  arc  light 
(Siemens'  differential  lamps).  During  the  experiments  with 
the  Swan  lamps  an  occasional  extinction  of  some  of  the 
lamps  had  occurred,  due  generally  to  contact  between  the 
wires  which  were  only  temporarily  secured.  Although 
with  permanent  arrangements  such  contacts  would  not 
be  apprehended,  doubts  arose  concerning  the  great  number 
of  the  incandescence  lamps  required,  each  of  which  would 
be  a  possible  source  of  mishap,  and  it  was  feared  that 
considerable  trouble  would  be  required  for  keeping  the' 
lamps  in  order  and  removing  any  disturbance. 

A  single  arc  light  illumines  a  considerable  space,  and  10 
to  12  such  lights  would  suffice  for  the  entire  hall.  The 
overlooking  and  management  of  so  small  a  number  of  lights 
would  be  easier  than  that  of  103  incandescence  lamps. 
Hence  for  the  present  the  twenty  work  tables  on  the  side 
of  the  Jagerstrasse  are  to  be  lighted  with  the  same  number 
of  incandescence  lamps,  whilst  the  rest  of  the  space  will  be 
illuminated  with  differential  lamps.— ^/r^^/ro/ecA.  Zeitschri/L 


Local  Authorities  and  the  Electric  Light. — ^The 
Board  of  Works  for  the  Wandsworth  District  agreed  on 
Wednesday  afternoon  to  the  following  reconmiendation  of  its 
General  Purposes  Committee  : — "  The  Committee  have  con- 
sidered the  applications  for  the  consent  of  the  Board  to 
Board  of  Trace  licences  or  provisional  orders  being  granted 
for  the  supply  of  electricity  within  the  district,  received 
from  the  following  companies :  The  Metropolitan  (Brush), 
the  Oiilcher,  the  Edison,  and  the  West  Middlesex,  and 
Messrs.  Ferranti,  Thompson,  and  luce  ;  and  recommend 
that  the  Board,  do  not  grant  their  consent  to  any  of  the 
proposed  schemes,  and  that  the  applicants  and  the  Board 
of  Trade  be  informed  accordingly  ;  and  that  the  Board  of 
Trade  be  further  informed  that  the  Board  have  it  in  con- 
templation to  apply  for  a  h'cence  themselves  for  the  supply 
of  electricity  in  the  district  when  the  system  of  electric 
light  is  more  matured." 


The  Transmission  of  Articulate  Speech  and  Sing- 
ing BY  MEANS  of  TELEPHONES  WITHOUT  WiRES  ATTACHED 

TO  THEM. — Mr.  Frederick  John  Smith,  of  Taunton,  has 
communicated  to  us  the  following  note  relating  to  his 
experiments  on  the  above  subject : — If  a  large  coil  of  wire 
be  made,  from  three  to  10  ft.  in  diameter  (these  wei*e  the 
sizes  tried),  and  placed  in  connection  with  a  microphonic 
transmitter  ;  then  if  the  transmitter  be  either  spoken  to,  or 
sung  to,  the  voice  is  perfectly  reproduced  in  a  telephone 
consisting  of  only  a  magnet  and  disc,  held  within  the  great 
coil.  The  telephone  wUl  give  its  sound  when  held  at  any 
angle  within  the  coil,  but  its  ^[reatest  sound  is  when  the  disc 
is  in  the  same  plane  as  the  coil.  The  effect  is  augmented  if 
two  coils,  hung  about  a  foot  apart,  and  two  telephones,  with- 
out bobbins,  be  used,  the  hesii  being  placed  between  them. 
Perhaps  the  best  result  is  obtained  by  using  two  coils  of  the 
form  used  in  Qaugain's  galvanometer,  placed  with  their 
vertices  pointing  to  each  ear  ;  two  light  discs  and  magnets 


are  then  attached  to  the  ears  by  a  spring  ;  thus  the  operator 
is  quite  unincumbered  by  any  wires  whatever.  The  Qaagain 
coils  are  put  in  circuit,  with  a  microphonic  transmitter  and 
battery,  in  the  same  way  as  the  large  coiL 

Experiments  similar  to  those  described  by  Mr.  Smith 
were  made  some  time  ago  by  Mr.  Willoughbr  &nith  and 
referred  to  by  him  at  one  of  the  meetings  of  the  Society 
of  Telegraph  Engineers  and  of  Electricians  during  the 
present  year.  Perhaps  our  correspondent  has  not  seen 
Mr.  W.  Smith's  pamphlet  on  "  Induction,"  in  which  these 
experiments  are  described. 

Technical  Education. — ^A  class  in  electrical  engineer- 
ing, in  connection  with  the  City  and  Guilds  of  London,  has 
again  been  formed  at  the  Boval  Institution,  Hull,  condncted 
by  Mr.  Thos.  West,  of  the  telegraph  department,  and  is  well 
attended  by  members  of  the  telegraph  staff  in  that  town. 
The  extension  of  these  classes  must  ultimately  benefit  the 
department  by  improving  the  technical  knowledge  of  the 
employes.  'In  this  respect  thev  are  far  behind  many  con- 
tinental countries,  where  a  high  scientific  training  is  con- 
sidered a  necessity.    _^ 

Legal. — The  United  Telephone  Company  v.  Harei. 
SON,  Cox-Walkeb,  and  Company. — This  case  came  again 
.before  the  court  on  Wednesday,  the  18th,  and  was  a 
motion  to  commit  the  defendants  for  not  having  complied 
with  the' order  of  Mr.  Justice  Fry,  of  the  19th  of  May  last, 
for  non-delivery  of  certain  instruments  which  had,  since  that 
judgment,  come  into  their  possession.  It  having  been 
proved  (by  affidavit^  that  the  said  instruments  had  not  come 
into  the  defendants  possession,  the  motion  was  dismissed,  the 
costs  consequently  having  to  be  paid  by  the  plaintiff  company. 

The  North-East  Coast  Exhibition.— Messrs,  Median 
and  Sons,  Cranston  Hill,  have  been  awarded  a  silver  medal 
for  their  patent  reply  engine  and  steering  telegraph,  and  a 
silver  medal  for  their  ships'  lighthouses. 

On  the  New  Employment,  in  Thebapeutic-Elkc- 
tricfty,  op  Clay. — Academic  de  Medecine  de  Paris, 
meeting  of  the  10th  October,  1882. — Doctor  Apostoli  pre- 
sented  to  the  Academic  a  memoir,  of  which  these  are  the 
conclusions  :— I  advocate  the  introduction,  into  the  practice 
of  electro-therapeutics,  of  the  use  of  a  new  electroae,  clay, 
destined  to  replace,  in  many  cases,  the  rigid  electrodes  almo6t 
solely  employed  up  to  tWs  day.  Clinically,  it  offers  the 
following  advantages : 

1.  It  facilitates  and  completes  certain  galvano-canstic 
chemical  applications,  that  is  to  say,  positive  or  negative 
cauterisation  applied  to  the  treatment  of  ulcers  and  wounds 
of  a  bad  nature.  Better  than  any  other  electrode,  it  limits 
and  terminates  certainly  all  electrolytic  action,  cauterisinf 
all  that  wants  cauterising,  without  exceeding  the  limits  traced 
beforehand. 

2.  It  makes  sure  of  a  greater  constancy  of  current.  A 
little  more  resistance,  in  fact,  than  ordinary  pings,  it  drie3 
up  less  rapidly,  and  preserves  longer  the  same  degree  of  con- 
ductibility  ;  it  moistens  well  the  epidermis,  and  applies  itself 
uniformly  upon  it. 

3.  It  facilitates  applications  of  long  duration.  It  is 
sufficiently  viscous,  in  fact,  to  adhere  spontaneously  to  the 
skin,  it  avoids,  thus,  the  necessity  of  an  assistant. 

4.  It  allows  of  varying  at  will,  the  extent,  the  form  of  the 
electrodes,  and  their  application  surface,  and  is  calcnlated  to 
familiarise  the  practice  of  galvanisation,  for  it  is  an  electrode, 
soft,  easy  to  obtain  everywhere,  which  is  not  consumed,  takes 
any  desired  form,  moulds  itself  upon  the  skin,  and  covers  a 
facultative  extent  of  surface. 

5.  It  allows  of  limiting,  of  localising  the  total  action 
the  current  by  reducing  to  the  minimum  the  bad  infli 
of  its  diffusion,  or  of  its  derivation.     On< 

the  circuit  upon  itself  by  means  of  two  con< 

increase,  thus,  without  danger  the  intensity  of  tho"cii 
and  render  the  operation  more  complete  and  more 
Galvano-caustic  chemical  applications  to  the  head  anj 
cure  of  aneurisms  of  the  aorta,  ought  to  derive  gr^t 
from  it. 

6.  It  diminishes  the  pain  of  galvano-caustic 
applications.    By  rendering  the  skin  more  conductivi 
to  a  more  complete  humectation,  it  diminishes  the 
to  its  passage,  and,  consequently,  the  calorific  effe< 
current  of  which  pain  is  the  direct  consequence. 
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Intbrnational  Conpbrbnce  for  the  Determination 
OF  Elkctrical  Units, — List  of  Powers  represented  at  the 
Conference. 

OoTcmmentfl.  Names  of  Delegates. 

Allemagne M.  le  Dr.  Werner  Siemens,  Conseiller  intime 

de  Gonyemement,  Berlin. 
M.  le  Dr.  Wiedemann,  ConBeiller  de  ooor,  Pro* 

fesseor  i  rUniyersitS  de  Leipzig. 
M.  le  Dr.  Helmholtz.  Conseiller  intime,  Berlin. 
M.  le  Dr.  Kohbrauson,  Professenr,  Wurtzbourg. 
M.   Ludewig,   Conseiller  intime    des   Postes, 
Berlin. 

Autriohe M.  H.   Militzer,  Conseiller  an  Minist^  du 

Commerce. 

Hongrie M.  Isidore  TrOblich,  Professeur  A  FUniyersit^ 

de  Bada,  Pesth. 
^publique    Ar.  ^  i^c^i^^^l^^^^iH^ 
sentine 

Belgi^oo    M.  Banneux,  iDg^nieor  en  Chef  des  T^l^graphes 

de  I'Etat,  M.  Rousseau,  Professeur  A  T Uni- 
yersit^  de  Bruxelles  et  A  FEooIe  Mili- 
taire,  l^e  Commission. 
M.  Eyrard,  log^nieur  des  T^llgraphes,  de 
TEtat;  M.  Gerard,  sous  Liglnieur  des 
Tel^^phes,  Charge  de  oours  A TUniyersit^ 
de  Lidge ;  M.  P6rard,  Professeur  A  TUniyer- 
sits  de  Lidge ;  Mr.  Van  Rysselberghe,  M§- 
teorologiste  A  rObseryatoire  de  Bruxelles, 
2e  Commission. 
M.  Van  den  Mensbrugghe,  Professeur  A  rUni- 
yersit^  de  Gand,  3e  Commission. 

Chine M.  Macartney,  M.  Tohing-Tohan^,  Secretaries 

d^  la  Legation  de  Chine  A  Paris. 

Colombie   M.  le  Dr.  Triana,  Consul-General  de  Colombie 

A  Paris. 

Coeta-Bica] M.  Leon  Somz§e,  Premier  Secretaire  de  laL^ga* 

tion. 

Danemark M.  Lorenz,  Professeur  ATEcole  Militaire  de 

Copenhague,  l^re  Commission. 
M.  le  CTapitaine  Hofbnayer,  Directeur  de  I'ln- 
stitut  Meteorologique,  2e  Commission. 

Espagne M.  Adolfo  J.  Montenegro,  Inspecteur  des  Xel^- 

graphes. 
M.  Justo  Uruna  y  Velasoo,  Directeur  de  Section 
de  l^re  Classe  des  T^l^graphes. 

Etata-Unis    M.    Trowbridge,    Professeur     A    rUniyersite 

d'Haryard. 
M.  H.  A.  Rowland,  Professeur  A  rUniversite 

de  John  Hopkins. 
M.  G.  F.  Barker,  Professeur  A  TUniyersite  de 
Pensylyanie. 

Prance   Son  Excellence  M.  Cooh6ry^  Ministre  des  Postes 

et  des  Teiegraphes. 
M.    J.    B.    Dumas,    Secretaire    perp^tuel   de 
I'Academie     des     Sciences,    Membre    de 
I'Academie  Fran9aise. 
M.  Jamin,  Membre  de  TAoademie  des  Sciences, 
Professeur  A  la  Faculte  des  Sciences  de 
Paris. 
M.  Clayery,  Minifctre  PUnipotentiaire,  Direc- 
teur des  AfQures  Commerciales  et  Consu- 
laires  au  Ministere  des  Affaires  Etrangdros. 
M.  Bergon,  Directeur   du  Materiel  et  de  la 
Construction  au  Ministere  des  Postes  et  des 
Teiegraphes. 
M.    Blayier,    Direoteur-ingenieur    des    Teie- 
graphes, Directeur  de  TEcole  superleure  de 
Telegraphic. 
M.  Mascart,  Professeur  au  College  de  France, 
Directeur  du  Bureau  central  meteorolo- 

Grande-Bretagne  Sir  William  Thomson,  F.R.S.,  Professeur  A 
rUniyersite  de  Glascow. 
M.  Carey  Foster,  F.R.S.,  Professeur,  Uniyer- 

site  College,  Londres. 
Lord  Rayleigh,  F.R.S.,  Professeur  A  PUniyer- 

site  de  Cambridge,  Pair  du  Royaume. 
M.    Fleeming    Jenkin,  F.R.S,,  Professeur   A 

I'Uniyersite  d'Edimbourg. 
M.  le  Dr.  Hopkinson,  F.R.S. 

Greoe M.  le  Ministre  de  Grdee  A  Paris. 

M.  Protopappadaky. 

M.  XimoLSon  Argyropoulo,  Professeur  de  Phy- 
sique i  TEcole  Militaire  d' Athenes. 

Guatemala M.  Crisanto  Medina,  Ministre  du  Guatemala  A 

Paris. 

-    alio M.  le  Chevalier  Joseph  Pisati^  Professeur  de 

Physique  A  rEcole  d'Apphcation  de  Rome 
pour  les  Ingenieun  et  A  rlnstitut  superieur 
de  Florence ;  M.  le  Cheyalier  Antoine  Roiti, 
Professeur  de  Physique  A  TEcole  d' Applica- 
tion de  Rome  pour  les  Ingenieurs  et  A 
rinstitut  superieur  de  Florence,  lere  et  3e 
A  Commissions. 

'  M  M.  le  Commandeur  Jean  Cantoni,  Senateur  du 

'  A  Royaume,   Professeur    A   rUniyersite   de 

t  M  Payie;  M.  le  Commandeur  Pierre  Taochini, 


GorernmentB.  Names  of  Delegates. 

Italic  (suite) Directeur  du  Bureau  central  de  meteoro- 

logie,  2e  Commission. 
M.  le  Cheyalier  Galileo  Ferraris,  Professeur  au 
Musee  Industriel  de  Turin,  pour  lea  Se 
Commissions. 
Japon M.  Henri  Becquerel,  repetiteur  k  I'Ecole  Poly- 
technique. 
Luxembourg..;...  M.  Williere,  Ingenieur,  Directeur  des  Chemins 
de  f  er  du  Prince  Henri. 

Mexique M.  7 

l^icaragua M. 

Noryege M. 

yersite  de  Christiania. ' 
Pays-Bas  M.  le  Dr.  G.Bosscha.  Directeur  deTEoole  Poly- 
technique  A  Delft 

Portugal M.  d'Azeyedo.  Charge  d' Affaires  A  Paris. 

M.  Edouard  Robert  Silya,  repetiteur  A  TEoole 
centraledes  Arts  et  Manutaoturos  de  Paris. 
Republique    Do-  M.  le  Baron  d'Almeda,  Ministre  de  la  Republique 
minicaine  Dominicaine  A  Paris. 

Roumanie M.  Pherekyde,  Ministre  de  Roumanie  A  Paris. 

M.  C.  F.  Biobesco,  Directeur-General  des  Postes 

et  Teiegraphes  de  Roumanie. 
M.  Emmanuel  Bacaloglon,  Professeur  de  Phy- 
sique A  la  Faculte  des  Sciences  de  Bucarest 

Russie M.  le  Conseiller  Leut2,  Professeur  A  FLutitut 

Technologique  de  St-Petersbourg. 
M.  TAcademicien  Wild. 

Salyador M.  le  Ministre  de  Salyador  A  Paris. 

M.  Jules  Raynaud,  Ingenieur  des  Teiegraphes. 

Suede M.  Nystrom,  Chef  de  Diyision  A  la  Direction 

Royale  des  Teiegraphes. 

Suisse M.  Weber,   Professeur  au  Polytechnicum  de 

Zurich. 


Tenders  for  Telegraph  Construction. — ^Tenders  are 
inyifced  by  the  Government  of  the  Orange  Free  State  for 
the  supply  of  material  and  the  erection  of  the  following 
telegraph  lines  in  the  Orange  Free  State,  South  Africa : — 
Between  Winburg  and  the  Vaabriver,  via  Ventersburg, 
Eroonstad  and  Heilbron ;  between  Winburg  and  Lady- 
brand  ;  between  Senekal  and  Ficksborg,  and  between 
Wepener  and  Smithfield.  No  tender  wiU  be  entertained 
nnless  for  the  whole  of  these  lines.  The  probable  aggregate 
mileage  of  the  lines  combined  will  be  abont  350  miles,  more 
or  less.  The  average  number  of  poles  required  per  mUe  will 
be  about  18.  The  percentage  of  No.  8  (straining  posts)  will 
be  about  6  per  cent.  Specifications  are  to  be  seen,  and  other 
information  obtained,  at  the  offices  of  the  different  Free 
State  consuls,  in  England  at  London,  in  Germany  at  Berlin 
and  Hambn^,  in  Holland  at  Arnhem^  in  Belgium  at 
Brussels,  in  France  at  Paris,  in  America  at  Philadelphia, 
and  at  the  office  of  the  Government  Secretary  at  Bloem- 
fontein,  Orange  Free  State. 


Experiments  in  Telephony.— M.  Van  Rysselberghe  has 
communicated  the  following  interesting  note  to  L' Opinion  : 
— ^The  Minister  of  Public  Works  having,  a  short  time  since, 
ordered  some  experiments  of  telephony  on  long  distances  to 
be  made,  a  complete  application  of  the  system  of  M.  Van 
Rysselberghe  was  made  upon  the  lines  of  the  Belgian  tele- 
graphic network.  The  tnals  took  place  on  Saturday,  the 
7th  October,  and  were  crowned  with  complete  success.  At 
Brussels,  at  the  Observatory,  were  stationed:.  M.  Olin, 
Minister  of  Public  Works  ;  Mr.  Fish,  Resident  Minister  of 
the  United  States  chared  by  his  Government  to  inform 
them  on  the  new  method ;  M.  De  Large,  Director  of  Tele- 

?raphs ;  M.  Weissembruck,  Secretary  to  the  Minister  of 
ublic  Works ;  M.  Hooreman,  doing  duty  for  the  director  of 
the  Obseryatory,  and  M.  Van  Rysselberghe.  At  North 
Brussels :  M.  Buels,  head  of  the  telegraph  administration 
office.  At  Anvers:  Inspector  Banneux.  At  Ostend:  En- 
gineer Lambotte  and  M.  Walraevens,  assistant  officer  of  the 
Observatory.  From  2  to  4  o'clock,  whilst  the  telegraphic 
work  was  at  its  maximum,  these  persons  communicated  with 
each  other  with  the  greatest  ease  by  wires  taken  at  random 
into  the  network  of  tel^raphic  lines,  and  whilst  these  wires 
continued  to  transmit  telegrams  by  theur  ordinary  service. 
Thus,  for  example,  the  wire  connecting  the  Observatory  of 
Brussels  with  its  post  at  Ostend  served  simultaneously  the 
service  of  the  telemeteorograph,  a  Morse  telegraph,  and  the 
telephonic  correspondence.  Then  the  wire  (No.  2  in  the 
nomenclature  of  the  Belgian  State  lines,  and  devoted  at 
present  to  the  service  of  tne  Hughes'  fast  speed  telegra[)h) 
transmitted  duplex  telegrams,  that  is  to  say,  messages  wmch 
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crossed  each  other  in  both  cUrections,  of  which  one  set  was 
directed  towards  Anvers,  whilst  the  others  went  towards 
Brussels ;  and  at  the  same  time,  bj  the  same  wire,  conversa- 
tion was  carried  on  between  M.  Bannenx  and  the  Minister 
of  Public  Works. 

The  Minister  expressed  his  opinion  that  the  correspon- 
dence between  the  two  towns  was  much  better  than  the 
communications  actually  exchanged  between  two  oflSces  in 
the  same  town.  In  fact,  the  voice  arrived  clear,  distinct 
and  powerful.  It  is  important  to  notice  that  this  triple  com- 
munication only  required  a  single  wire  ;  there  was  no  return 
wire.  M.  Olin  sent  to  Mr.  Fish,  Minister  of  the  United 
States,  as  a  souvenir  of  the  experiments  at  which  he  had 
been  present,  the  ribbon  bearing  one  of  the  ordinary  tele- 
grams received  by  a  Morse  instrument  at  the  same  moment 
that  Mr.  Fish  was  speaking  to  M.  Banneux,  by  the  same 
wire.  This  is  the  text  of  the  telegram :— "  The  present 
Morse  despatch  is  transmitted  iix)m  Anvers  to  Brussels  by 
the  aid  of  a  wire  by  which  a  telephonic  conversation  is 
simultaneously  carried  on  by  means  of  the  apparatus  and 
arrangements  of  M.  Van  Rysselberghe."  Similar  demon- 
strations will  shortly  take  place  in  London. 


On  the  Substitution  of  Hydrogen  Peroxide  for 
Nitric  Acid  in  Galvanic  Elements.— By  Arthur  Konig. 
— Landolt  has  recently  proposed  to  substitute  for  the  nitric 
acid  used  in  Orove  and  Bunsen  elements,  the  solution  of 
hydrogen  peroxide  (otherwise  known  as  hydroxyl  or  oxyge- 
nated water)  in  water,  as  it  is  now  industrially  prepared  and 
offered  for  sale.  By  this  change  both  the  corrosive  action 
upon  the  metallic  portions  of  the  batterv  and  the  irritation 
to  the  lungs  of  the  experimentalist  are  done  away  with. 

I  have  examined  the  electromotive  power  of  such  modi- 
fied elements,  which  I  shall  distinguish  as  Grove- Landolts 
and  Bunsen-Landolts,  and  have  obtained  the  following 
results.  The  solution  of  hydrogen  peroxide  employed  con- 
tained only  2'25  per  cent,  of  the  actual  peroxide. 

The  measurement  of  the  electromotive  power  was  executed 
according  to  the  compensation  method  proposed  by  and 
named  after  Prof.  Du  Bois-Reymond. 

As  a  standard  unity  was  employed  a  Daniell  element,  in 
which  the  zinc  was  immersed  m  a  concentrated  solution  of 
sulphate  of  zinc,  and  similar  elements  were  used  for  com- 
pensation. 

A  Grove  element,  with  nitric  acid  of  specific  gravity  1'83, 
and  dilute  sulphuric  acid  containing  ten  per  cent.  HjSO^, 
gave  immediately,  when  put  together,  an  electromotive  power 
of  1*74  Dan.  After  the  element  had  remained  open  for  20 
minutes  it  fell  to  1*72,  and  after  being  closed  for  50 
minutes,  without  fhrther  resistance,  to  1*65  Dan.  Under 
similar  circumstances  a  Grove-Landolt  element  gave  the 
values  1-48, 1-38,  and  1*21  Dan.    The  solution  of  hydro- 

gin  peroxide  contained  afterwards  only  2-16  per  cent. 
,0j.  If  the  solution  of  hydrogen  peroxide  was  mixed 
with  1-lOth  of  its  volume  of  sulphuric  acid  the  initial 
electromotive  force  was  onljr  1'83.  If  a  saturated  solution 
of  common  salt  was  used  m  place  of  the  dilute  acid  in 
which  the  zinc  was  plunged  the  power  rose  to  1*53  Dan. 

A  Bunsen  element  with  liquids  of  similar  composition 
had  under  the  same  conditions  the  electromotive  powers 
1*67,  1*64,  and  1*50  Dan.,  and  after  it  had  remained  open 
for  24  hours,  1-43.  A  Bunsen-Landolt  similarly  treated 
showed  1*41,  1*40,  0*98,  and  1*82  Dan.  Afterwards  the 
solution  contained  merely  1*26  per  cent,  of  real  hydrogen 
peroxide.  The  great  decrease  of  electromotive  power  after 
the  element  had  oeen  closed  for  50  minutes  is  here  the  more 
remarkable  as  it  did  not  ensue  to  the  same  extent  in  the 
Grove-Landolt  element.  The  same  considerable  falling  off 
of  the  electromotive  power,  after  having  been  closed  for  a 
length  of  time,  was  also  observed  in  a  Bunsen-Landolt 
element  in  which  the  solution  of  hydrogen  peroxide  had 
been  mixed  with  1-lOth  of  its  volume  of  sulphuric  acid. 
Such  an  element  was  also  something  weaker  when  first  put 
together  than  one  in  which  the  hvcu*ogen  peroxide  was  not 
acidified.  It  was  also  found  in  this  case  tnat  the  solution, 
after  the  element  had  stood  open  for  24  hours,  contained 
only  0*70  per  cent,  of  HaO,. 

Concerning  the  resistance,  I  may  remark  that  the  Landolt 
elements  without  acidulation  showed  a  four  or  five-fold 
resistance  as  compared  with  Grove  and  Bunsen  elements  of 
the  same  external  form.    Acidulation  considerably  decreases 


this  resistance,  but  then  the  evil  is  encountered  that  the 
costly  solution  of  hydrogen  peroxide  (2s.  per  lb.)  loses  iu 
H,Oj  much  more  rapidly. 

Until  the  commercial  solution  of  hydrogen  peroxide  is 
considerably  stronger  and  cheaper  H.  Landolt's  proposal  can- 
not  be  recommended  in  practice.— -4nmi^  iter  Phytik  vnd 
Chemie. 

The  Electro-Metalluegio  Process  of  MM.  Blas 
AND  MiEST. — ^The  authors  have  come  upon  a  method  for  the 
economical  extraction  of  the  precious  metals  from  all  sorts  of 
ores  'of  electrolysis.  They  have  established  the  novel  faci 
that  if  in  electrolysis  we  substitute  for  the  metal  of  the  anode 
sulphuretted  ores,  these  latter  serve  as  anodes.  Further,  if 
we  place  such  anodes  in  a  bath  of  a  suitable  electrolytic  salt, 
and  of  the  same  metallic  base  as  the  metal  of  the  ore,  and 
allow  the  electric  current  to  act  in  such  a  bath,  the  resolt  is 
that  all  the  sulphur  of  the  ore  is  precipitated  upon  the  anode 
and  folk  thence  to  the  bottom  of  the  iMith.  In  the  mean- 
time there  is  formed  at  the  cathode  a  precipitate  or  constant 
deposit  of  metal  liberated  from  the  salt  of  which  the  etay 
troly  tic  bath  is  formed.  On  the  other  hand,  the  acid  of  the 
bath  as  it  is  set  free  approximates  an  equivalent  proportion  of 
the  metal  contained  in  the  arc.  In  this  manner  the  nentnl 
electrolytic  bath  is  incessantly  reconstituted  and  serra 
indefinitely. — Cosmos  hs  Mondes. 


OFFICIAL  RETURNS  OF  ELECTRIC  COMPANIES. 

Thb  following  returns  have  been  recently  filed  :— 

Anglo- Ambricah  Brush  Electric  Light  Corpora- 
tion (Limited). — The  second  annual  return  of  this  com- 
pany was  filed  on  10th  February.  The  nominal  capital  u 
£800,000,  in  £10  shares.  40,000  shares  had  up  to  the  26th 
of  January  been  taken  up.  Upon  13,001  shares  the  M 
amount  has  been  called  up,  and  £4  per  share  upon  the 
remaining  26,999.    The  total  of  calls  paid  is  £238,006. 

Maxim-Weston  Electric  Light  Company  (Limited), 

FORMERLY  THB  ELECTRIC  LiGHT  AND   PoWER  GeKERATOB 

Company  (Limited). — The  second  annual  return  of  this 
company,  made  up  to  the  11th  of  July,  was  filed  on  18th 
July.  The  nominal  capital  is  £172,500,  in  £1  shares,  the 
whole  of  which  have  been  taken  up  as  follows,  viz. .— 100,in}i» 
by  the  public;  60,000  f fully  paid)  by  the  vendors;  22,5*30 
by  patentees.  The  full  amount  has  been  called  up.  The 
calls  paid  amount  to  £99,997  lOs.,  considered  as  paid  ti> 
£72,500,  leaving  £2  lOs.  unpaid. 

Consolidated  Telephone  Construction  and  Maii- 
TENANCE  Company  (Limited). — ^The  second  return  of  th» 
company,  made  up  to  May  8th,  was  filed  on  July  27th. 
The  nominal  capital  is  £800,000,  in  £1  shares.  154,16d 
ordinary  and  45,835  vendors'  shares  have  been  taken  op. 
The  full  amount  has  been  called  and  paid  upon  the  ordinaij 
shares,  and  the  vendors*  shares  ere  considered  as  fully  p&i<l* 

Phcenix  Electric  Light  and  Power  CoMPiXT 
(Limited). — The  return  of  this  company,  made  up  to 
September  18th,  was  filed  September  26th.  The  nomiiul 
capital  is  £250,000,  in  £1  shares.  58,691  shares  have  been 
taken  up.  Upon  18,661  shares  there  has  been  a  call  of  los. 
per  share,  ana  upon  30  £1  per  share,  the  remaining  45,000 
shares  being  issued  to  the  vendors  as  fullv  paid.  The  caIIs 
paid  amount  to  £8,149  12s.  6d.  and  unpaid  to  £2,126  28. 6i 

Electric  Works  Company  (Limited). — ^The  retnrn  of 
thi)  company,  made  up  to  the  12th  inst.,  was  filed  Htli 
Inst.  The  nominal  capital  is  £50,000,  in  £1  shares.  S? 
shares  have  been  taken  up,  the  full  amount  bring  wlW 
upon  7,  and  5s.  per  share  upon  the  remaining  80.  The 
calls  paid  amount  to  £14  10s. 

Jablochkoff  Electric  Light  and  Power  CoMPisr 
(Limited). — The  return  of  this  company,  made  up  to  tl» 
29th  lilt.,  was  filed  on  2nd  inst  The  nominal  capitii  a 
£800,000,  in  £5  shares,  18,961  shares  have  been  taken  oP 
and  £8  10s.  per  share  called  thereon.  The  calls  pw 
amount  to  £47,194  5s.  and  unpaid  to  £19,169  5s. 

Stuart  Electric  Light  and  Power  Cojcpa^ 
(Limited). — ^The  return  of  this  company,  made  up  to  t» 
2nd  inst.,  was  filed  on  13th  instant.  The  nominal  caplw^ 
£60,000,  in  £2  shares,  the  whole  of  which  have  been  tik« 
up  and  fully  paid. 


Oct.  21,  1882.] 


THE  TBLIOIUPHXO  JOXTBViLL  AITD 

ELECTRICAL    REVIEW. 


333 


NEW  PATENTS— 1882. 


J.   Oliphant  and  E.   B. 


4S45.     "  Galvano-eleotric  batteries.* 
Bu&B.     Dated  October  12. 

4869.     "  Electric  lighting."    W.  Stbickiand.    Dated  October  13. 

4378.  "Galvanic  batteries.'  G.  C.  V.  Holmes  and  S.  H. 
Ejqcens.    Dated  October  13. 

4880.  "  Electric  arc  lamps."  A.  M.  Clabs.  (Commnnicated  by 
W.  S.  Parker.)     Dated  October  13. 

4883.  "Electric  lamps."  P.  K.  db  Faucheux  d'Humy.  Dated 
October  14. 

4884.  "  Systems  of  electrical  distribution  and  apparatus,  or  means 
for  regulating  the  current  in  such  systems."  T.  J.  Handfobd. 
(Communicated  by  T.  A.  Edison.)    Dated  October  14. 

4SS9.  "Improvements  in  apparatus  for  the  development  of  elec- 
tricity, which  ^  improvements  consist  in  a  cast  helix,  or  metallic 
helices,  struck  in  dies  from  copper,  or  other  metals,  or  the  compounds 
of  metals."    J.  Whitlbt.    Dated  October  14. 

4903.  "Galleries  or  brackets  for  holding  globes  or  lamp-bowls 
(for  electric,  gas.  or  oil  lamps)  or  other  fragile  articles."  C.  Fke- 
BA39TI.    Dated  October  14. 

911.     "Electric  lamps."    J.  Allmann.     (Communicated  by  L.  E. 
Sohwerd  and  L.  Schamwcber.)    Dated  October  16. 

4915.  "Switches  for  electric  lamps."  T.  W.  Cowan.  Dated 
October  16. 

4919.  "  Improvements  in  the  means  or  apparatus  for  synchronis- 
ing or  controlling  standard  and  other  clocks  by  time  signals,  and  for 
utilising  the  time  sig^nal  wires  for  telephonic  or  telegraphic  pur- 
poses."   J.  A.  Lund.    Dated  October  16. 

4921.  "Voltaic  batteries."  J.  L.  Hendbbson.  (Communicated 
by  A.  Blondin.)    Dated  October  16. 

4928.  "An  improved  dynamo-electric  maoMno."  A.  C.  Elliott. 
Dated  October  17. 

4930.  "A  new  or  improved  electric  arc  lamp."  C.  S.  Snell. 
Dated  October  17.     {CompUte.) 

4931.  "Eleotric  motors."  A.  G.  db  Nebff  and  E.  Db3foss£:s. 
Dated  October  17. 

4971.  "Electric  alarm  apparatus  for  the  detection  of  burglars 
and  for  similar  purposes."    M.  H.  Kbbneb.    Dated  October  18. 


ABSTRACTS  OF 

PUBLISHED    SPECIFICATIONS. 

1882. 


98G.  "Dynamo-electric  machines."  W.  H.  Akestbb  and  T.  B. 
Bashes.  DatedMarchl.  6d.  l^^inventionhasforitsobjectto increase 
the  efficiency  of  dynamo-electric  machines,  and  to  diminish  the  cost  of 
their  construction.  In  machines  made  with  the  improvements  the 
stationary  parts  comprising  the  field-magnets  with  their  exciting 
electric  colls  and  the  pole-pieces  may  be  arranged  as  in  some  existing 
machines^  the  present  invention  dealing  principally  with  the  rotating 
partM,  or  armatures,  and  the  commutators.  In  one  modification  there 
are  two  compound  rotating  armatures  on  one  horizontal  shaft ;  and 
there  are  two  field-magnets  which  are  bars  parallel  to  and  on  opposite 
sides  of  the  shaft,  and  which  have  pole-pieces  at  their  ends,  Uie 
northward  and  southward  pole-pieces  of  one  field-mag^t  bekig 
arrangred  to  face  the  southward  and  northward  pole-pieces  of  the 
other  field-ma^et.  One  of  the  compound  armatures  is  between  each 
pair  of  pole-pieces,  the  inner  faces  of  which  are  made  cylindrically 
concave  so  as  to  encircle  the  armatures. 

1044.  "Telephone  transmitters."  R.  Theileb  and  M.  Theilbb. 
Dati  d  March  4.  6d.  This  invention  relates  to  the  construction  of 
apparatus  used  for  the  electrical  transmission  of  articulate  speech 
and  known  by  the  name  of  microphone.  Such  apparatus  invariably 
consists  of  two  or  more  conductors  of  electricity  in  contact  with  one 
another,  and  to  which  vibratory  motion  is  imparted  by  the  voice  or 
other  source  of  sound.  This  vibratory  motion  of  the  conductors 
produces  a  vibratory  current  in  the  circuit  connected  thereto,  and 
thus  the  waves  of  sound  are  converted  into  waves  of  electricity. 
IThe  novelty  of  the  invention  chiefly  consists  in  the  means  used  for 
communicatLng  the  sound  vibrations  to  the  conductors,  and  in  the 
finbfltitution  of  metallic  conductors  for  the  carbon  hitJierto  solely 
used  in  apparatus  of  this  kind.  The  inventors  use  no  tympanum  or 
•diaphragm  to  receive  the  sound  vibrations  and  oommumcate  them  to 
the  conductors,  but  cause  the  said  vibrations  to  impinge  upon  some 
fibrous  or  cellular  substance,  such  as  cane,  whaleoone,  pith,  ^ne 
"wood,  or  other  material  capable  of  readily  transmitting  sound.  The 
shApe  of  this  substance  is  immaterial,  it  is  preferr^  to  make  it 
cylindrical  or  cubical,  and  to  fix  it  in  such  a  way  that  the  vibrations 
impingpe  upon  one  end  or  cross  out  of  the  substance  while  the  micro- 
phone is  attached  to  the  other  end  or  cross  out.  By  thus  substituting 
a  aoHd  block  or  a  bundle  of  either  of  the  substances  named  for  the 
tymp^n  or  diaphragm  used  in  other  transmitters,  the  inventors  attain 
IB^reater  distinctness  in  the  artioiUation  transmitted  and  by  making 


use  of  the  longitudinal  vibrations  of  a  sound  conductor  instead  of 
the  lateral  vibrations  of  a  tympan  or  diaphragm  they  prevent  too 
violent  agitation  of  the  contacts  and  the  breaking  of  the  circuit 
resultiug  therefrom.  It  is  not  necessary  that  the  said  sound-oon- 
ductor  be  a  fixture,  it  may  be  merely  suspended.  Hitherto  only 
carbon  contacts  were  known  to  possess  the  property  of  varying  their 
conductivity  in  exact  proportion  to  the  amplitude  of  the  vibrations 
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imparted  to  them,  and  carbon  was  therefore  necessarily  used  in  all 
successful  telephone  transmitters.  After  prolongped  researches  and 
experiments  the  inventors  have  discovered  that  metallic  contacts  made 
of  tellurium,  molybdenum  or  manganese  either  pure  or  alloyed  with 
other  metals,  possess  the  same  property  as  carbon,  and  they  therefore 
use  any  of  the  named  metals  or  their  alloys  in  the  place  of  carbon 
for  transmittinflc  speech  electrically.  The  figure  represents  a  cubical 
or  cvlindrical  block  of  any  of  the  substances  just  now  named,  fixed 
to  the  case,  b,  of  the  transmitter  in  such  a  manner  that  one  end  or 
cross-cut  thereof  faces  the  aperture,  o,  while  the  other  end  or  cross- 
cut carries  the  microphone,  s.  The  fine  parallel  Unes  represent  the 
fibre  or  grain  of  the  substance.  In  order  to  prevent  any  but  those 
vibrations  which  impinge  directly  upon  the  said  block  through  the 
aperture,  o,  from  being  communicated  to  the  microphone,  8,  the 
inventors  insulate  the  block,  ▲,  acoustically  from  the  case,  b,  by 
inserting  some  sheet  india-rubber,  b,  or  other  suitable  material  be- 
tween A  and  b,  as  shown.  The  india-rubber  is  attached  by  means 
of  cement  to  the  surfaces  with  which  it  is  in  contact. 

1 067.  "  Self-acting  block  sigpnalling  apparatus.  * '  Eugenb  Callot  . 
Dated  Mareh  6.  6d.  The  object  of  this  invention  is  to  produce  an 
apparatus  which  shall  effect  the  automatic  putting  on  ana  taking  off 
of  the  optical  discs  or  sigpial  arms  usually  employed  on  railways,  in 
such  manner  that  every  train  passing  over  an  apparatus  of  this  Idnd 
sets  behind  itself  an  optical  signal  placed  at  the  preceding  apparatus, 
which  signal  shows  "danger,**  or  blocks  the  next  following  train 
until  the  first  one  has  passed  over  the  next  apparatus.  By  means  also 
of  this  apparatus  each  train  places  on  the  Bne  at  a  certain  distance 
•  behind  it  explosive  signals  which  warn  the  persons  in  charge  of  the 
next  train  if  from  any  cause  the  optical  ^pal  has  been  disregarded. 
The  general  arrangement  is  as  follows :  —When  a  railway  train  passes 
over  the  first  apparatus  a  pedal  in  the  latter  is  pressed  down,  is  held 
in  a  given  position,  and  the  signal  arranged  at  the  departure  station 
is  put  on.  When  the  train  passes  the  second  apparatus  its  pedal  is 
likewise  pressed  down,  and  the  signals  placed  at  the  first  apparatus 
(the  optical  and  the  explosive  signals)  are  brought  into  tne  posi- 
tion for  covering  the  said  train,  whilst  the  first-mentioned  signals  are 
taken  off.  At  tne  passage  of  the  third  apparatus  the  pressure  on  its 
pedals  takes  off  the  signals  at  the  first  apparatus  and  puts  on  ^ose  at 
the  second.  Thus  each  train  always  leaves  behind  it  an  opticad  and 
an  explosive  signal  at  a  certain  minimum  distance  according  to  cir- 
cumstances, and  a  train  following  the  first  one  cannot  enter  ^e 
covered  zone  without  the  aforesaid  signals  informing  the  persons  in 
charge  of  such  train  of  the  presence  of  a  preceding  train. 

1079.  "  Incandescent  *  electric  lamps.*'  W.  Cbooxbs.  Dated 
Mareh  6.  4d.  This  invention  is  xor  improvements  in  various 
matters  connected  with  the  construction  of  incandescent  lamps.  For 
forming  the  carbon  filaments,  the  inventor  uses,  instead  of  the 
vegetable  matter  referred  to  in  former  patents,  animal  fibres,  such  as 
silk,  hair,  wool,  silk-worm-Rut,  or  animal  matters,  such  as  horn,  or 
gelatine  and  parehment.  These  are  treated  with  cuprammonia,  and 
carbonised  in  the  same  way  as  with  vegetable  fibre,  but  more  slowly, 
to  prevent  tumefaction.  Some  of  the  above  substances  are  capable  of 
being  completely  dissolved  in  cuprammonia,  and  can  then  be  deposited 
in  a  filament  in  the  same  way  as  cotton  wool. 

1094.  "Holders  for  electric  lamps.*'  E.  H.  Johnson.  Dated 
March  7.  6d.  Has  for  its  object  the  production  of  a  socket  or 
holder  for  electric  lamps,  whicn  shall  possess  the  advantages  of 
simplicity  in  construction  (being  composed  of  only  a  small  number  of 
simple  parts),  non-liability  to  derangement,  and  facility  for  attach- 
ment and  detachment  of  the  lamp  without  the  aid  of  any  tool  or 
instrument. 

1136.  "Electric  telegraphs.'*  Stdnbt  Pitt.  (A  communication 
from  abroad  by  H.  C.  Mance,  of  India.)  Dated  Mareh  8.  4d.  The 
object  of  the  invention  is  to  improve  the  arrangements  for  transla- 
tion of  signals  automatically  between  two  cables,  or  between  a  cable 
and  land  line,  when  relays  of  an  extremely  sensitive  or  unstable 
character  are  employed.  Although  designed  more  especially  to  meet 
the  requirements  of  the  Brown-Allan  relay,  the  system  can  be  worked 
in  connection  with  other  relays  and  telegraph  apparatus.  The  in- 
ventor joins  up  four  Morse  sounders,  or  recorders,  with  clockworks, 
suitable  for  aouble  current  cable  translation,  in  such  manner  that 
notwithstanding  the  unsta\>ilit^  of  the  relays  at  the  translation  office, 
and  the  poesibihty  of  their  coming  to  rest  with  the  local  cireuits,  some- 
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times  open,  and  at  other  times  closed,  the  distant  station  on  the  left  is 
not  cut  off  in  the  translation  apparatus,  or  prerented  from  replying 
when  the  distant  station  on  the  right  ceases  sending,  and  vice  verta, 
(Provisional  only.) 

1162.  '*  Apparatus  for  the  distribution  and  regulation  of  electric 
currents."  W.  R.  Lake.  (A  communication  from  abroad  by 
H.  S.  Maxim,  of  America.)  Dated  March  10.  6d.  This  inyention 
relates  to  the  distribution  and  regulation  of  electric  currents  supplied 
from  a  central  or  main  generating  station  to  devices  for  utilising  the 
same,  as  in  the  deposition  of  metal,  or  in  the  production  of  heat, 
light,  or  power,  and  it  is  more  especially  apphcable  to  systems  of 
lighting  in  which  a  large  number  of  incandescent  lamps  is  employed, 
its  object  being  to  maintain  a  constant  ratio  between  the  amount  of 
current  generated  or  thrown  into  the  line  and  the  number  of  active 
lamps  in  circuit.  In  the  figure,  ▲  indicates  the  position  of  the 
generator  or  generators,  from  which  the  conductors,  b,  b^,  extend  to 
a  distant  group  of  lamps,  l,  l.  o,  o',  is  the  regulator  circuit,  taken 
off  from  the  main  wires  at  a  point  as  near  as  practicable  to  the  centre 
of  the  group  of  lamps.    The  wires  of  this  circuit,  c,  c^  are  brought 
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back  to  the  station,  where  they  are  connected  through  the  regulator, 
B,  and  through  a  galvanometer,  o,  which  is  used  in  its  ordinary 
capacity  to  indicate  the  condition  of  the  line.  By  these  means  the 
regulator,  when  once  adjusted,  is  controlled  entirely  by  the  varia- 
tions in  resiBtance  due  to  the  removal  or  insertion  of  the  lamps,  as, 
whatever  the  resistance  of  the  regulating  circuit  may  be,  it  is  affected 
in  the  same  manner  as  though  it  were  taken  from  the  main  wires 
close  to  the  generator  in  cases  where  the  resistance  of  the  main  con- 
ductors is  inappreciable,  and  in  this  manner  generally  when  the 
resistance  of  the  main  conductors,  intervening  between  the  source  of 
supply  and  the  branches  or  cross  circuits  containing  the  lamps, 
amounts  to  an  appreciable  element  of  the  total  resistance  of  the 
circuit,  the  inventor  controls  the  amount  of  current  generated  or 
thrown  into  the  line  by  means  of  a  regulator  included  in  a  branch,  or 
derived  ciicuit,  which  is  taken  off  m>m  the  main  conductors  at,  or 
near,  the  centre  of  the  group  of  lamps,  and  brought  back  to  the 
generator. 

1177.  "Telephones."  J.  D.  Hxtsbaiow.  Dated  March  10.  6d. 
Belates  to  telephones  and  is  designed  to  provide  for  the  construction 
of  instruments  which  shall  be  as  e£Scient  as,  and  much  simpler  and 
cheaper  of  construction  than,  any  of  the  telephones  now  in  use.    Ac- 


regulate  the  strength  of  the  current.  The  figure  shows  one  amnge. 
ment  of  the  invenuon.  It  consists  of  a  block,  a,  of  ebonite,  irood,  or 
other  suitable  insulating  or  non-conducting  material  and  ittadied 
thereto  is  the  mouth -piece  which  consists  of  two  cylinden,  ahoit 
tubes,  or  funnels,  6,  e^  of  brass  or  other  suitable  material,  which  fota 
the  electrodes  or  conducting  surfaces  between  which  the  regulator  ia 
placed.  These  cylinders  are  of  such  different  diameters  ^at  when 
one  is  inserted  centrally  within  the  other  there  will  be  between  the 
electrodes  and  all  around  the  same  an  annular  space  as  shown ;  i,  ^ 
are  the  terminals  for  the  connection  of  the  telephonic  oirooit  wiies. 
The  granulated  or  pulverised  carbon  or  other  material  is  plaoed,  u 
shown  at  f ,  in  the  said  annular  space  between  the  two  (nrlindeis,  A,  e, 
and  the  ends  thereof  are  packed  with  cloth,  india-mbber,  or  otiter 
flexible  non-conducting  material,  as  shown  at  /,  to  prevent  the  dis- 
placement of  the  g^ranulated  carbon  or  other  material  osed  as  the 
tension-regulator. 

1199.  '<  Electric  lamp."  lUivxzN  Kbnitedt.  Dated  Haidi  13. 
6d.  Relates  to  a  new  or  improved  electric  lamp  of  the  are  type,  md 
consists  in  making  the  rogulating  apparatus  of  two  ooUs  of  wire,  one 
fixed  and  forming  a  solenoid  of  thick  wire,  the  other  coil  being  wound 
on  a  soft  iron  tube  and  of  very  fine  wire.  This  tube  carrjing  the 
fine  wire  coil  slides  easily  inside  the  solenoid.  To  the  lower  end  of 
the  iron  tube  is  fixed  tne  upper  carbon,  a  cross-bar  oairyingtro 
pulleys  acting  against  two  guide-rods  steadies  this  caibon  ^  tike 
lower  end  of  the  iron  tube.  The  lower  carbon  is  also  fixed  in  a  cros- 
bar  running  on  pulleys  on  the  guide-bars  ;  the  upper  and  lower  oqh* 
bars  are  attach^  to  each  other  by  cords  passing  over  pulleys,  so  that 
when  the  upper  carbon  rises  the  lower  one  faUs,  and  vice  ttrta,  0» 
of  these  pulleys  has  a  ratchet  and  pawl  on  it,  so  that  it  can  onlr 
rotate  in  one  mrection.  When  current  electricity  is  passed  into  the 
lamp,  the  whole  current  passes  through  the  thick  wire  coil  aod 
thence  through  the  carbons,  this  current  passing  through  the  tiiick 
wire  coil  acts  on  the  iron  tube  and  draws  it  up,  causing  the  tiro 
carbons  to  recede  from  each  other.  Immediately  the  carbons  begin 
to  recede  a  part  of  the  current  begfins  to  pass  tlirough  the  fine  wiie 
coil  in  such  a  direction  as  to  cause  the  iron  tube  to  be  repelled  down. 
wards,  the  rising  of  the  tube  (and  with  it  the  carbon)  is  thus  checked 
at  a  certain  distance,  proportional  to  the  difference  between  the  dnw* 
ing  up  power  and  the  repelling  power ;  by  this  means  the  spue 
between  the  two  carbon  points  is  always  maintained  the  sanv. 
Should  the  two  carbon  points  come  too  close,  the  thick  coil  becoi&» 
most  powerful  and  the  tube  is  drawn  up ;  should  the  points  beoooe 
too  far  apart,  the  coil  on  the  tube  becomes  most  powerful,  and  it  a 
repelled  so  that  a  balance  is  set  up  wherebythe  two  carbon  points  an 
maintained  at  a  uniform  distance  apart.  The  ratchet  on  the  pulky 
checks  its  turning  to  allow  the  carbons  meeting,  so  that  the  friot)Q& 
of  the  cord  slipping  over  it  lessens  the  suddenness  of  the  repeUiv^ 
power.  By  these  means  a  steady  imif orm  light  is  kept  up  bctveei 
the  two  carbon  points. 


1201.  **  Dynamo-electric  or  electro-dynamic  machines.*'  B. 
Matthews.  Dated  March  13.  2d.  Has  for  its  object  theconstnet- 
ing  of  djmamo-electric  or  magneto-electric  and  eleotro-dynapu 
machines  in  such  a  manner  as  to  be  able  to  give  a  continuous  elec^l 
current  as  regards  direction,  and  practiccdly  of  uniform  strength. 
{Provisional  only.) 

1249.  ''Armatures  for  magneto-electric  machines,  &c.''  C.  L 
Levet  and  E.  LuiCLET.  Dated  March  15.  6d.  Relates  partly  to  the 
construction  of  armatures  for  magneto-electric  machines,  and  psr* 
ticularly  to  that  class  known  as  **  ring"  or  ** Gramme"  annatoiei; 
and  this  part  of  the  said  invention  has  for  its  objects  the  simpIifiM* 
tion  of  construction,  accuracy  and  facility  in  securing  the  sapportB^ 
shaft  concentrically  therein,  the  winding  of  the  induced  oondoctor  ia 
uniform  and  equal  sections  or  bobbins,  and  the  dissipatianofheatbf 
conduction  and  radiation. 

2259.  ''Apparatus  for  the  transmission,  &c.,  of  sounds  by  eke- 
tricity."  W.  C.  Basitey.  One  pait  of  the  invention  relates  (ac- 
cording to  the  inventor)  to  improvements  of  an  instnunentfortbe 
reproduction  of  sound  invented  by  Philipp  Reis.  One  form  of  the 
improved  instrument  is  made  m  the  following  manner— Ob  * 
struight  bar,  w,  of  soft  iron  is  placed  a  helix,  h,  the  coTCiedvire 
wound  thereon  being  in  the  circuit  of  a  battery,  b,  with  a  second 
helix,  A',  placed  on  the  end  of  the  bar,  m,  the  oovered  wire  womd 


cording  to  this  invention  the  inventor  utilises  carbon  or  other  suitable 
conducting  substances  in  a  granulated,  crushed,  or  pulverised  condi- 
tion  as  a  medium  for  transmitting  the  sonorous  vibrations  from  the 
instrument  to  an  electric  current  m  the  circuit  in  which  the  said  in- 
strument is  included,  and  the  said  invention  consists  in  the  combina- 
tion with  suitable  chambers  or  cavities,  without  a  diaphragm,  of  a. 
^«iinon  regulator,  consisting  of  carbon  or  similar  material  in  the  above 
idition  so  placed  between  the  electrodes  as  to  miorophonically 


-^nt.T 


thereon  being  in  the  main  line  circuit.  One  extremity  of  a  sw 
spring,  fff  is  firmly  secured  to  the  casing  of  the  electro-magnet,  •. 
the  other  extremi^  thereof  extends  over,  dose  to,  but  not  in  ccni*» 
with,  the  end  of  the  core  in  the  heUx,  A*,  and  against  this  end  of  ^ 
spring,  y,  is  firmly  held  a  plate,  p,  at  right  angles  to  the  axi»  «^ 
helix;  this  plate  may  be  made  of  cardboard  cork,  wood,  glasB,!" 
mica,  iron,  or  steel,  or  of  any  equivalent  material  whieh  n* 
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mjBkj  nofc,  be  capable  of  indactiye  action,  and  the  plate  may  be  round, 
oral,  oblong,  triangrolar,  or  reotangolar,  and  it  must  be  clamped 
firmly  aromid  its  edges,  sides,  or  points,  between  parts  of  the  casmg 
of  the  electro  magnet. 

2531.  **  Armatures  for  electric  machines."  W.  R.  Lajob.  (A 
cxxmmunication  from  abroad  by  J.  J.  Wood,  of  Brooklyn,  America.) 
Dated  May  27.  6d.  Has  for  its  object  to  secure  the  annular  core 
portion  or  armature  proper  to  its  hub  or  shaft  in  a  positive  and  rigid 
manner  in  its  direction  of  rotation,  so  as  to  obviate  the  displacement 
of  the  armature  or  its  coils  by  the  strains  to  which  it  is  subjected 
wben  in  use. 

2563.  ''Electric  lamps  or  lightimj^  apparatus.*'  W^  R.  Lakb. 
(A  communication  from  abroad  by  JT  J.  Wood,  of  Brooklyn,  New 
York.)  Dated  May  31 .  6d.  Relates  to  arc  lamps  and  to  devices  for 
catting  a  faulty  lamp  out  of  circuit  when  its  arc  fails,  or  when  the 
aro  becomes  abnonnally  long  by  failure  of  the  feeding  mechanism  or 
by  other  causes. 

2570.  **  Electric  lamps.*'  W.  R.  Lajqs.  (A  communication  from 
abroad  by  J.  J.  Wood,  of  New  York,  America.)  Dated  May  31 .  6d. 
Kelates  to  that  class  of  arc-lamps  known  as  ''double  or  duplex** 
lamps,  which  are  provided  with  two  or  more  sets  of  carbons  and 
corresponding  holders,  the  second  set  of  which  is  thrown  into  luminous 
action  as  soon  as  the  first  set  is  exhausted,  whereby  the  light  of  the 
lamp  is  continued,  without  interruption  or  attendiuice,  over  a  longer 
period.  The  object  of  the  present  improvements  is  to  provide  a 
simple  and  efficient  apparatus  of  this  character  which  will  embody 
tiro  or  more  sets  of  carbons  in  such  a  way  that  one  set  only  will  be  in 
action  at  one  time,  and  the  strain  of  one  only  will  be  borne  by  the 
re§p[ilating  mechanism  and  its  mag^nets  or  other  motor,  so  that  such 
mechanism  and  motor  shall  have  only  the  same  work  to  perform  as  it 
has  in  an  ordinary  single  lamp,  fuid  will  require  no  increased  d^men- 
mons,  power,  or  consumption  of  current,  as  is  the  case  with  duplex 
lamps,  heretofore  produced,  in  which  the  strain  of  both  carbons  is 
constantly  borne  by  the  magnet,  and  both  are  moved  at  the  same 
time,  one  slightly  in  advance  of  the  other. 

2623.  "Devices  for  coupling  the  armatures  and  commutators  of 
electric  machines.**  W.  R.  Lakb.  (A  conmiunication  from  abroad 
by  J.  J.  Wood,  of  Brooklyn,  New  York).  Dated  June  3.  6d.  Re- 
lates more  especially  to  the  Gramme  xorm  of  armature  and  com- 
mutator, and  it  consiflts  in  an  improved  device  for  connecting  or 
coupling  the  ends  of  the  armature  coils  with  the  commutator  strips  or 


DISCLAIMER. 


2909***.  1877.  **  Controlling  by  sound  the  transmission  of 
electric  currents  and  the  reproduction  of  corresponding  sounds  at  a 
distance.**  The  Unitod  Telephone  Company's  disclaimer  and  memo- 
randum of  alteration.    Edison*s  patent. 
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THE    ELECTRIC    NEWS-TELEGRAPH    COMPANY 
(LIMITED). 

TJmdkb  the  presidency  of  Sir  Michael  Kennedy,  the  statutory  meeting 
of  the  shareholders  of  the  above-named  company  was  held  on  the 
13th  inst,  at  Cannon  Street  Hotel. 

Mr.  John  Cooper,  secretary,  having  read  the  notice  convening  the 
meeting. 

The  Chairman  said :  Gentlemen,  this  is  our  first  general  meeting, 
called  merely  in  compliance  with  the  statute,  therefore  we  shall  not 
have  very  much  to  tell  you  on  this  occasion.  I  have  just  thrown 
together  a  few  remarks,  which  I  will  read  to  you.  The  company  was 
inooxporated  on  the  5th  of  June.  The  total  number  of  shares  issued 
-was  7,805,  representing  a  nominal  capital  of  £39,025.  The  amounts 
due  on  application  and  allotment,  and  on  first  call,  have  been  all 
received,  with  the  exception  of  a  small  sum  which  is  now  in  process 
of  adjustment.  The  terms  of  payment  to  the  vendors  were  altered 
from  those  stated  in  the  prospectus  of  the  company,  by  the  reduction 
of  the  cash  payment  from  £23, 500  to  £6,000,  and  £3,000  in  deben- 
tures, and  by  a  corresponding  increase  in  fully  paid-up  shares.  When 
the  oompany*s  prospectus  Was  issued,  an  opposition  of  a  most  deter- 
mined and  virulent  character  was  offered  by  the  Exchange  Telegraph 
Company,  who  went  to  great  expense  in  advertising  a  statonent 
caloiuated  to  damage  the  company  s  prospects  in  obtaining  capital. 


They  stated  that  the  Exchange  Telegraph  Company  could  use  the 
instrument  of  this  company,  which  they  aUegped  to  be  an  infringe- 
ment of  their  patents ;  ana  it  became  necessaij  to  issue  a  counter- 
Btatement  to  snow  that  those  claims  were  unfounded.  Although 
there  was  no  doubt  on  the  subject,  it  was  thought  advisable,  as  this 
statement  had  been  made,  before  proceeding  to  allotment  to  have 
further  expert  opinion  on  this  point,  and  the  matter  was  submitted 
to  an  eminent  electrician.  Professor  F.  Jenkin,  who  reported  as 
follows: — 

**  6,  BxTXx  Stbebt,  Adelphi,  Lokdoit,  W,C., 
«'  /N/y  Uth,  1882. 

'*  Sib, — In  answer  to  your  request  that  I  should  advise  your  board 
concerning  an  advertisement  wnich  appeared  in  Th4  Times  of  30th 
June,  headed,  '  The  Exchange  Telegraph  Company,*  I  have  now 
the  honour  to  report  as  follows : — 

**  I  have  looked  through  five  patents  which  I  am  informed  belong 
to  the  Exchange  Telegraph  Company.* 

"  I  have  also  looked  through  two  patents  which  I  am  informed 
lielong  to  Uie  Electric  News-Telegraph  Company;  these  are  No.  6,162 
of  1880  and  No.  1,853  of  1882. 

'  I  have  seen  the  two  instruments  of  the  Electric  News-Teleg^ph 


Company  constructed  in  accordance  with  the  l»«*.f^«^^f^^JP?^;^^ 
c^o?r  Both  are  good  instruments,  and  I  coi^ider  tbe  later  form 
v^ch  is  made  in  strict  accordance  with  specificati^  No.  1,853  of 
r88rto^ be  an  improvement  on  the  earUer  form.  -Hie  new  instru- 
n^nt  U,  in  my  opinion,  excellent  and  espedaUy  adapted  for  use 
where,  as  in  your  business,  many  instruments  are  placed  m  one 

"^"in  the  advertisement  referred  to  above  a  specific  alleption  is 
made  that  the  Exchange  Company  are  entitled  to  use  under  their 
patents  everything  contained  in  your  mstromente.  In  wiswer  to 
^it  is  oSy  n^essaiT  to  say  that  the  instrumente  which  you  use 
are  made  in  stoict  accorimce  with  the  specificaUons  of  yomr  patente. 
These  patents  are  in  force  and  must  be  proved  mvahd  before  your 
instrumente  can  be  used  by  others.  ,     j      ..  i.  x 

"Under  the  fifth  head  in  the  above-named  advertisement  two 
statemente  are  made-First,  That  the  'pecub^  ^^r!^!?^"? 
appUance '  used  in  your  later  instrumente  is  not  identical  with  that 
used  in  the  earUer  instrumente ;  this  may  be  true,  but  it  is  irrelevant , 
as  no  assertion  of  identity  was  made  by  you.  The  second  statement 
affirms  that  your  new  self-adjusting  appliance  is  the  subject  of  a 
patent  belonging  to  the  Exchange  Telegraph  Compwiy . 

'*In  reading  the  patente  belonging  to  the  Exchange  Telegraph 
Company,  I  attended  specially  to  this  point,  and  I  am  dear^  of 
opinwn  that  these  patente  give  them  no  claim  which  can  mterfere 
with  your  new  '  self-adjusting  appliance.'  ^     .    _^  ^   .^  . 

"  Under  the  sixth  head  of  the  above-named  advertisement,  it  is 
steted  that  the  directors  of  the  Exchange  Company  consider  it  an 
error  to  say  that  the  whole  of  the  varied  movemente  of  your  instru- 
ment are  regulated  by  a  single  wire.  There  was  no  ewor  in  your 
stotement,  your  instrumente  are  woriced  and  regulated  through  one 
wire,  and  this  fact  gives  your  instrumente  an  important  advantage 
over  others. 

"  I  am.  Sir, 

"  Your  obedient  servant,  

"FLEEMINO  JENKIN,  F.R.S.,  &c. 

"  W.  J.  BUBNSIDB,  Esq.,  ^     ,.    ^r  ro^  v  r. 

"  Mani^g  Director,  Electnc  Newa-Telegraph  Company. 
"•PS  —The  patente  I  have  examined  of  the  Exchange  Company 
are  1,657  of  WTO/l.^OO  of  1871,  2,576  of  1873,  1,476  of  1877,  4,628 

nf  1880  *' 

It  was  a  matter  of  great  tesnet  that  the  Exchange  Telegraph 
Company  should  think  it  fit  to  adopt  the  tactics  they  did,  and  should 
have  endeavoured  to  crush  this  company  at  ito  birth  by  measures 
which  could  hardly  be  considered  fair  or  justifiable.  It  was  no 
subject  for  surprise  that  they  should  hftve  felt  the  danger  of  the 
rivalry  about  to  spring  up ;  and  the  fear  of  the  effect  of  the  esteb- 
lishment  of  a  better,  a  newer,  and  a  cheaper  instrument  on  the 
monopoly  they  had  so  long  enjoyed.  Their  efforte  to  crush  the  com- 
pany were,  however,  unavailable ;  suflicient  money  was  subscribed, 
and  the  manif estotion  of  feeling  the  Exchange  OoE^ny  gave  to  the 
new  competition  is  one  of  the  best  proofs  of  the  merite  of  the  inven- 
tion of  file  company.  This  company  was  estoblished  to  take  over  a 
young,  but  growing  concern.  At  the  time  we  took  it  there  were  only 
82  subscribers,  wiUi  an  annual  income  of,  say,  £2,370 ;  there  are  now 
118  subscribers,  paying  annually  a  sum  of,  say,  £4,660,  an  increase 
of  more  thai^  50  per  cent,  in  about  four  xnonuis.  And  the  business 
is  still  steadily  increasing,  notwithstanding  the  fact  that  since  the 
commencement  of  the  company's  operations  it  has  been  the  slack 
period  of  the  year,  during  wluoh  it  is  not  to  be  expected  that  the 
same  amount  of  business  can  be  done  as  we  may  confidently  look 
forward  to  at  the  more  busy  period.  The  outgoings  of  the  company 
are  at  the  rate  of,  say,  £5,000  per  annum ;  so  that  there  is  abready 
nearly  an  equilibrium  between  outlay  and  reoeipte,  and  as  pre- 
liminary and  many  general  charges  are  provided  for,  fresh  subscrip- 
tions will  go  to  profit;  and  I  Qiink  as  regards  our  home  business 
our  prospeote  are  very  encouraging.  We  are  now  in  negotiations  for 
the  sale  of  our  patent  righte  out  of  England.  These  negotiations, 
though  in  a  very  advanced  stage,  have  not  been  finally  concluded.  I 
hope  we  shall  shortly  be  in  possession  of  resulte  very  favourable  to 
this  company.  For  obvious  reasons,  it  will  not  be  well  for  me  to 
enter  into  details  on  this  subject,  and  I  am  sure  you  will  see  this. 
Your  directore  have  your  interest  entirely  at  heart,  and  with  the 
assistance  of  your  able  and  energetic  managing  director,  Mr.  W.  J. 
Bumside,  will  do  all  in  their  power  to  secure  those  intereste. 

Mr.  Keen:  I  hope  there  is  no  fear  of  litigation  with  the  rival 
company  ? 

The  Chairman :  I  don*t  think  so.  We  hav6  had  no  indication  of 
anything  of  the  sort,  or  anything  on  their  part  to  oppose  us,  or  they 
would  have  done  bo  before  now.  I  think  they  have  no  chance  of 
succeeding  in  any  attempt  they  may  make  in  that  direction. 

A  Director :  We  hope  it  may  be  the  other  way  on. 

The  Chairman :  11  no  other  gentleman  has  any  question  to  ask  we 
will  consider  the  proceedings  have  terminated. 

Mr.  Hunt  proposed  a  vote  of  thanks  to  the  Chairman,  which  was 
seconded  by  Mr.  Keen,  and 

The  Chairman  in  reply  remarked  that  his  own  opimon  certainly 
was  that  the  undertalang  would  prove  a  very  suocessful  affair,  and 
they  oould  already  see  in£cations  of  that. 

THE  WEST  COAST    OP   AMERICA   TELEGRAPH 
COMPANY  (LIMITED). 

Thb  report  of  the  directors  states  that  the  aooounte  for  the  year  ending 
31st  December,  1881,  i^ow  the  grroas  revenue  to  be  £32,356  15s.  lid. 
against  the  sum  of  £17,398  14s.  2d.  for  the  previous  year,  leaving  a 
net  balance  of  profit  of  £1,308  13s.  Gd.—a  result  which  may  be  looked 
upon  as  satisfactory,  regard  being  had  to  the  continuance  of  the 
deplorable  war  between  Chili  and  Peru ;  and  considering  that  the 
oompany*s  terminal  stetion  at  Lima  was  only  open  for  traffic  for  half 
of  the  year,  whilst  Mollendo,  another  of  the  company's  stations,  was 
blockaded  by  the  Chilian  fleet  during  the  whole  of  the  year.    Not- 
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withstanding,  however,  the  continuanoe  of  aotiye  hostilities  and  the 
utter  stagnation  of  trade  at  Lima,  and  at  other  places  on  the  west 
coast,  the  board  are  glad  to  report  tibat  the  income  of  the  company 
continues  to  increase,  and  that  the  next  balance  sheet  of  the  company, 
which  win  be  issued  at  an  earlier  date,  will  show  a  considerable  im- 

Srorement  in  its  position  and  prospects.  The  interest  upon  the 
ebentures  of  the  company  has  all  been  paid  and  the  amounts  included 
in  the  balance  sheet  in  the  item  £8,299  Ids.  8d.  "  Outstandings  due 
bj  company '  *  have  been  paid  also.  The  expenditure  of  the  repairing 
steamer  Retriever  shows  a  sensible  decrease,  whilst  her  earnings 
show  a  material  increase  of  £2,286  6s.  lOd.  For  the  current  year  she 
has  been  employed  in  assisting  to  lay  the  new  cables  on  the  Fadfio 
coast,  and  has  earned  up  to  this  time  £6,900,  an  amount  considerably 
in  excess  of  her  earnings  for  the  corresponding  period  of  last  year. 
The  net  increase  in  the  income  of  the  company  for  the  present  current 
year  amounts,  so  far  as  it  has  already  been  ascertained,  to  a  sum  of 
about  £7,000.  The  board  regret  that  despite  their  anxious  and 
unceasing  efforts  they  cannot  as  yet  axmounce  a  settiement  of  the 
coinpany's  claim  upon  the  Chilian  Gk)Temm6nt.  It  is  not  advisable 
at  tne  moment  to  enter  into  details,  but  it  may  be  stated  that,  gelding 
to  the  influences  brought  to  bear  by  the  board,  the  Chilian  Govern- 
ment not  only  assented  to  the  appointment  of  arbitrators  in  the  matter, 
but  it  has  in  a  sense  anticipated  their  decision  by  offering  a  sum  of 
money  in  settlement  of  part  of  the  claim,  leaving  the  other  part  to  be 
prosecuted  hereafter.  This  offer  the  board  have  dedinea,  and  in- 
structions  have  been  sent  out  to  the  coast  for  the  claim  to  be  urg^ 
and  pressed  forward  in  every  way  coxnpatible  with  the  interests  of  the 
company,  and  with  the  present  difacult  position  of  the  Chilian 
Government.  Regfarding  the  prospects  of  the  company,  the  board 
are  pleased  to  announce  to  the  shareholders  that  the  new  cables  of 
the  Central  and  South  American  Telegraph  Company,  extending  for 
some  3,000  miles  along  the  Pacific  coast,  have  beoi  opened  for  public 
traffic  this  week.  These  cables,  completing  the  circle  of  the  South 
American  Continent,  give  this  company  a  new  route,  and  establish 
direct  communication  from  Valparaiso  to  the  whole  of  the  Central 
American  Republics,  to  the  United  States,  and  to  England.  Agree- 
ments have  been  completed  by  the  board  with  the  Central  and  South 
American  Telegraph  Company  and  with  the  Mexican  Telegraph  Com- 
pany, for  the  transmission  and  exchange  of  the  traffic  wmch  this 
company  will  obtain  throi^h  the  opening  of  these  new  and  extensive 
lines.  With  a  cessation  of  hostilities,  and  anything  like  a  revived  of 
trade  upon  the  coast,  these  lines  should  bring  a  marked  accession  to 
the  business  of  the  company.  The  board  regret  to  report  the  untimely 
death  of  Mr.  Bose-Innes  immediately  after  his  return  from  the  west 
coast,  where  for  some  months  he  had  rendered  valuable  service  in 
looking  after  and  promoting  the  interests  of  the  company.  The 
members  of  the  board  retiring  by  rotation  are  Mr.  Matthew  Gray  and 
Mr.  Robinson  Slendal,  both  of  whom  being  eligible,  offer  themselves 
for  re-election.  The  vacancy  caused  by  the  death  of  Mr.  Rose-Innes 
the  board  do  not  propose  to  fill  up  at  the  moment. 

Annexed  to  the  alx)ve  report  is  a  list  of  the  cables  and  land  lines  of 
the  company  with  their  lengths  in  nautical  miles.  Cables. — ^Valparaiso 
to  Serena,  219-03 ;  Serena  to  Caldera,  215*34  ;  Caldera  to  Antofagasta, 
22900 ;  Antofagasta  to  Iquique,  260*50 ;  Iquique  to  Arica,  128*35 ; 
Arioa  to  MoUendo,  146*42 ;  MoUendo  to  Chorrulos,  510*08.  Land- 
lines.— ChorriUos  to  Lima,  11*00;  Lima  to  Cidlao,  7*00.  Total, 
1716*72.  

THE    BRAZILIAN    SUBMARINE   TELEGRAPH 
COMPANY  (LIMITED). 

The  report  of  the  directors,  to  be  presented  to  the  eighteenth  half - 
yearlv  general  meeting,  states  that  the  revenue  for  the  half-year 
ended  30th  June,  1882,  amounted  to  £88,842  3s.  3d. ;  and  the  work- 
ing expenses  (including  £10,609  7s.  lid.  for  repairs  of  cable)  to 
£23,155  12s.  6d.  After  providing  £1,101  18s.  6d.  for  income- 
tax  there  remains  a  balance  of  £64,584  12s.  3d. ;  to  this  is  added 
£38,710  128.  Id.,  the  undividedprofits  to  31st  December  last,  malting 
a  total  of  £103,295  4s.  4d.  From  this  amount  there  is  deducted 
£19,500,  the  third  interim  dividend  paid  24th  June  last,  and  £50,000 
transferred  to  the  reserve  fund,  leaving  a  balance  of  £33,795  4s.  4d. 
The  directors  now  recommend  the  declaration  of  a  final  dividend 
of  38.  per  share,  making  a  total  dividend  of  6  per  cent,  for  the  year 
ended  30  th  June,  1882,  and  also  the  payment  of  a  bonus  of  2s.  per  share, 
both  free  of  income-tax,  which  togeti^er  will  amount  to  £32,500,  being 
a  distribution  in  the  agg^regfate  of  7  per  cent,  for  tiie  past  year, 
leaving  a  bahince  of  £1,295  4s.  3d.,  to  be  carried  forward.  Early  in 
Ma^last  another  fault  occurred  in  the  shore  end  at  Pemambuoo, 
which  developed  to  such  an  extent  as  to  cause  a  total  interruption 
before  the  end  of  the  month.  A  temporary  repair  was  promptly 
effected  by  the  oompany*s  superintendent,  Mr.  Howe,  and  at  the  end 
of  June  the  s.s.  KattgaroolBiii  a  new  e^ore  end,  bringing  the  electrical 
condition  of  the  cable  to  the  same  state  of  perfection  as  when  first 
laid.  Since  the  last  general  meeting  a  serious  fault  has  developed  in 
the  Lisbon-Madeira  section,  in  consequence  of  which  the  directors 
have  thought  it  desirable  to  make  an  agreement  with  the  Telegraph 
Construction  and  Maintenance  Company  for  the  manufacture  and 
laving  of  a  duplicate  cable  for  that  section  at  a  cost  of  £100,000, 
which  will  be  taken  from  the  reserve  fund.  The  directors  regret  to 
announce  the  recent  death  of  their  colleague,  Mr.  Matthew  Mutton 
Chaytor.  The  directors  have,  under  the  powers  given  them  by  the 
articles  of  association,  elected  the  Hon.  Will&m  St.  John  F. 
Brodrick,  M.P.,  to  fiU  the  vacanoy  occasioned  by  the  death  of 
Mr.  Chavtor.  Two  of  the  directors,  Mr.  C.  F.  dos  Santos  Silva  and 
Mr.  Frederick  Youle,  retire  by  rotation  at  this  meeting,  but  being 
eligible  for  re-election,  they  offer  themselves  accordingly. 


Cable  Repaired.— The  cable  between  Guadalonpe  and 

Dominica  has  been  repaired.  Communication  with  the  islands  of 
Dominica  and  Martinique  is  therefore  restored. 

The  DffiBCT  Spanish  Telegraph  Company  (Limited). 

—We  are  informed  that  tills  ccmipany^s  rate  to  Valparaiso  and  other 
stations  in  Chili  has  been  reduced  from  £1.  4s.  to  14s.  8d.  per  word. 

Mr.  John  Pender  sailed  from  the  United  States  for  Europe 

on  the  1 7th  inst. ,  in  the  steamer ^ /^ita.  It  is  reported  that  a  hitch  has 
occurred  in  the  negotiations  with  Mr.  Gk>uld.  The  Western  Union, 
being  satisfied  with  the  recent  contract  for  an  exclusive  interchange 
of  business  with  all  existing  cables,  is  unwilling  to  modify  or  permit 
the  cables  to  receiye  business  from  other  souroes.  Mr.  Pendoi't 
object,  it  is  supposed,  is  to  prevent  the  laying  of  the  cable  projected 
by  Oarrett,  the  president  of  the  Baltimore  and  Ohio  Railway,  con- 
necting with  the  Mutual  Union  Telegraph.  He  declined  the  pro- 
posed directordiip  of  the  Western  Union  Telegraph  Company. 

Application  has  been  made  to  the  Stock  Exchange  Com- 
mittee to  appoint  a  special  settling  day  in  the  shares  of  the  Birming- 
ham and  Warwickshire  Brush  Electric  Light  and  Power  Con^nj 
(Limited) ;  also  in  the  shares  of  the  Devon  and  Cornwall  ELectrio 
Light  and  Power  Company  (Limited),  and  to  allow  the  following  to 
be  quoted  in  the  official  list : — Giilciier  Electric  Light  and  Power 
Company  (Limited)  shares.  The  Committee  have  appointed  Tnesdaf, 
the  24th  inst.,  a  special  settling  day  in  the  Anglo- Austrian  Brush 
Electrical  Company  (Limited)  shares. 
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TELB0BAPH8. 


Messrs.  Febranti,  Thompson  and  Ikob  (Limttbd), 

notify  that  they  have  removed  from  110,  Cannon  Street,  to  3,  Fen- 
choroh  Ayenue. 


3,U6,400L 

Stk. 

S.441.800I. 

Stk. 

3.4a800I. 

Sik. 

ISOlOOO 

10 

16,000 

10 

O.0OJ 

10 

uooo 

10 

ft.000 

10 

moooi. 

80 
100 

980.000 

10 

70.000 

10 

S3S,000{. 

100 

800.0001. 

100 

300.0DW. 

100 

190.750 

10 

aao.000 

100 

000,000 

100 

140.000 

100 

IOOlOOOI. 

100 

384.9001. 

100 

S4S.700(. 

100 

:s.OM 

10 

163.390 

10 

163409 

10 

1SS.000 

10 

100 

31.900 

10 

100.000 

100 

17.000 

35 

^JllS 

10 

13.000 

10 

^!$ 

10 

9.000 

8 

380.000 

Stk. 

6&835 

1 

1900 

Oert. 

37.350 

13 

150.000 

100 

186.750 

6 

30.000 

10 

150.000 

100 

69.910 

80 

900.000(. 

100 

3.500 

100 

1/»0.00N. 

♦■iS" 

88^331 

10 

Si963 

10 

4.089 

10 

154.165 

1 

3001000 

1 

100.000 

6 

Anglo-American,  Limited 

Do.   Freferredl  Defd.  receiTlng  nodlr.  untaf 
Do.   Deferredj  6p.chaebeenpaIdtoPref.  I 

BrailUan  Submarine.  Limited 


Ouba.Llmiled  

Do.        10  oer  cent.  Preference   

Direct  8panldi,Ltanited 

Do.  10  per  cent.  Preference 

Direct  United  SUtee  Cable.  Limited,  1877 

Do.        6  per  cent.  Debentun^  repajable  1881 

aitern.  limited 

Do.   6  per  cent.  Preference  

Do.   6     do.      Debentnrei.  repayable  Oct.  1883 
Do.    6     do.  do.  Ang.  1887 

Do.    6     do.  do.  Ang.  1899 

Eastern  Extension,  Aortralaaia  ft  China.  Limited 
Do.  6  p.  0.  Debentoret,  reperable  Feb.  1891 .... 
Do.  5  p.  e.  (Australian  GorTBabddy)  Deb.  1900 
lio.  do.  registered,  repajrable  1900 

Do.   5  per  cent.  Debenture.  1890 


13H3I 


f  Eastern  and  South  African  Limited  5per  cent.  1 

1  Mort  Deb.  Rsgistered  redeemable  1  Jan.  1900  j 

Do.  do.  do.  To  Bearer  . 

German  Union  Tslegraph  and  Axist.  Limited . . . 

Globe  Tdegrftph  and  Trust.  Limited 

Do.  6  per  cent.  Preference 

GrealNcrthem 

Do.  6  per  cent.  Debentures  

Indla-Bubber.  Gutta-Percha  and  Telegraph  Works 
Do.  6  per  cent.  Debentures,  1880 

Indo-European.  Limited 

London  Platino-Brazilian,  Limited 

Blediterranean  Extensloo.  Limited 

Do.  8  per  cent  Pref  ereno 

Beuter's.  limited  

Submarine 

Do.       Scrip 

Submarine  Cables  Trust 

Telegraph  Construction  and  Ualntenance 

Do.  6  per  cent.  Bonds.  1884  . 

Do.  3nd  Bonus  Trust  Cert.  . 

West  Coast  of  America,  Limited 

Do.  8  per  cent.  Debentures 

Western  and  BrailUan.  limited    

Do.  6peroent.  Debentures  "A"  1910 
.^  Do.  6  p.e.  Mart.  Deb.  series  B  of  '80.  red.  Feb.,  1910 
,000  Western  Union  of  U.  8. 7  p.c.l  Mort.(Buildlng)Bds. 


Do.  6  per  cent.  Sterling  Bonds 

West  India  and  Panama,  Limited 

Do.  6  per  cent.  1st  Preference  .. 

Do.  6      do.     Snd      do. 


10 
3 
6 

II 

34 
3 
1 
3 

? 


100 
100 
100 
10 

10 
10 
9 
10 
90 
100 
10 
10 
100 
100 
100 
10 
103 
100 
100 
100 

100 

100 
10 
10 
10 
10 

100 
10 

100 
35 
10 
10 
10 
8 

100 
1 

100 


35-39 


THIj 


50-51 
83-83 

30-31 
134-13|{ 

^lOi 
1?.17 

6-  61 
15-16 
lU-W* 

100  103 

100-103 
101-104 

101  -104 

m  "I 

lo;  no 
m  105 

103   106 

102  lOa 
lOS   10$ 

It 'a 

i?).ia 

100    1<19 

S7  38 
lOu  -I'.iS 
91  ■  JI. 

U 

m  13 

3M  :^ 


1J|4^,.. 


711 

u 

Si 


581 14. 

OSixd. 
901 

zd. 
zd. 
zd. 


101 


'i3  I  m  ■  M 


101  td 


TELEPHONES. 

Con.  Telephoneftliaintenance.Ld.Nos.  Ito  154.165 
Oriental  Telephone  Co..  KoB.  100.000  to  800,000  . 
United  Telephone  Co 


30  L^   •»• 
100 
100 

*^Mj  "Sib, 
Jr  boncemi 
JO  June,  b 
Ithe  hon<^  jteel 

the%taot 
.«X  ^'  • 


k 


A 


Oot.  28,-188».] 


TBI  TXLBOSiPBIO  tOTJBXU.  AHD 

ELECTRICAL    REVIEW. 


327 


THE  TELEGRAPHIC  JOURNAL  AND 
Vol.  XI.— No.  257. 


THE  ELECTRIC  LIGHT  AT    CHESTER. 
FIELD. 


We  leam,  throngh  the  columns  of  the  Derhyshire  Courier^ 
that  the  Cheetarfield  Town  Council  on  Tuesdaj,  the  10th 
inst.,  unanimouflly  decided  to  adopt  the  r^ommendation  of 
the  Watch  Committee  in  favour  of  applying  for  a  licence 
to  supply  electricity  for  public  and  private  purposes  within 
the  borough.  At  the  meeting  some  of  the  many  advantages 
derived  from  a  local  authority  having  the  lighting  of  a 
district  in  its  own  hands  were  pointed  out^  and  not  a  single 
member  had  anything  to  say  against  the  proposal.  The 
Tonncil  will  not  be  required  to  spend  anything  in  the  pur- 
chase or  maintenance  of  plants  but  the  Act  gives  power 
to  a  local  anthwrity  to  contract  with  any  company  or  person 
for  the  supply  of  electricity  in  the  area  to  which  their 
icence  extends.  The  Corporation  would  thus  be  bound  to 
10  particular  system  of  electric  lighting ;  they  could  require 
ill  wires  to  be  placed  underground ;  they  could  exercise  a 
X)ntrol  over  the  breaking  up  and  re-laying  of  the  streets, 
md  any  profits  which  might  be  derived  would  go  to  relieve 
:he  rates. 

The  lighting  of  this  town  has  been  referred  to  on  several 
)ccasion8  in  the  Eleotbioal  Review,  and  last  week  we 
iublished  in  our  "  Correspondence  "  columns  a  letter  bear- 
ng  upon  the  subject.  It  will  be  remembered  that  the 
Bammond  Company  contracted  to  light  Chesterfield  for  a 
year,  after  an  efficient  trial,  by  means  of  ^'  Brush "  arc 
electric  lamps  and  incandescence  lamps  of  the  Lane-Fox 
^stem. 

Mr.  Alderman  6oe,  who  apparently  takes  a  leading  part 
in  connection  with  this  matter,  recently  ventilated  his  views 
in  the  Standard,  and  he  came  to  the  conclusion  that  the 
efforts  of  the  Hammond^  Company  were,  to  say  the  least,  a 
failure,  more  especially  as  regards  the  incandescence  lamps. 
He  admitted,  however,  that  the  arc  lights  are  doing  good 
service  in  some  of  the  streets.  With  these  we  do  not  intend 
to  deal,  as  the  lamps  on  the  incandescence  system  claim 
most  attention  at  present.  The  Mayor  of  Chesterfield,  in 
the  course  of  his  remarks,  qx>ke  to  the  following  effect : — 
"  Some  possessed  an  illuminating  power  which  really  sur- 
prised him,  the  amount  of  light  they  gave  being  equal  to 
15  or  16  candle-power,  whilst  other  lamps  were  as  low 
gs  five  or  six  candle-power.  That  was  the  cause  of  very 
^HUtt^pointment.      Those  differences  were  not  occa- 

*  T^^lte  current  of  electricity  passing  through  the 
>  ?  :]*  ^     8e  the  same  strength  of  current  passed  through 

-^J  i-\  '^    iifference  was  owing  to  the  variety  of  the  lamps 
i   '  **  ^"  "^  f  as  to  their  illuminating  power.    It  was  quite 

*  fi  the  lighting  of  the  town  by  the  electric  light 
deeded  to  their  expectation  or  to  the  expectation 

..  u  r.  actors." 
*i  t-  i^  -'  I  to  be  found  in  these  observations  several  points 


deserving  of  comment.  It  is  to  be  feared  that  sufficient 
care  is  not  exercised  in  selecting  lamps  to  be  used  in  instal- 
.lations  of  incandescence  electric  lighting.  In  nearly  all 
cases  it  is  thought  that  if  all  the  lamps  have  the  same 
resistance  they  should  {produce  the  same  candle-power.  This 
is,  however,  quite  a  mistaken  idea,  as  a  few  words  will  show. 
Suppose  we  have  a  carbon  filament  of  a  definite  length  and 
sectional  area,  and  having,  say,  a  resistance  of  100  ohms.  A 
given  strength  of  current  will  heat  this  filament  to,  for 
instance,  20  candle-power.  Now  it  is  highly  probable  that 
the  next  lamp  we  may  select  has  a  slightly  shorter  and 
thinner  filament  than  the  first,  and  stiU  another  may  have  a 
filament  just  a  trifle  longer  and  thicker,  but  both  may  have 
a  resistance  of  100  ohms.  The  same  current,  however, 
which  passes  through  our  first  lamp,  and  which  produces  a 
Ught  of  20  candles  would,  in  the  second  case,  produce  more 
light,  as  the  mass  of  carbon  to  be  heated  is  less  ;  but  the 
third  lamp  would  not  give  us  so  much  illuminating  power, 
because  the  mass  of  carbon  to  be  heated  is  greater.  There- 
fore, although  incandescence  lamps  may  all  be  brought 
to  the  same  resistance,  we  shall  get  varying  illuminating 
power  for  a  given  strength  of  current,  unless  we  can  be  sure 
that  the  carbon  filaments  are  of  the  same  dimensions  and 
character. 

It  must  be  remembered,  however,  that  Mr.  Hammond 
was  extremely  reluctant  to  use  incandescent  lamps  at  all,  on 
the  ground  that  they  had  only  reached  an  experimental 
stage ;  and,  as  the  Mayor  observed  on  Tuesday,  the  instal- 
lation at  Chesterfield  was  the  first  ever  made  for  public 
lighting,  and  the  contractors  had  necessarily  to  proceed 
tentatively. 

The  Mayor  remarked  further,  that  **  Incandescent  lamps 
had  never  been  employed  for  street  lighting  previous  to  their 
being  used  at  Chesterfield.  His  impression  was,  considering 
the  infancy  of  the  electric  lighting,  that  the  company  had 
done  wonders.  At  the  same  time,  be  had  to  confess  that 
they  had  not  accomplidied  that  which  they  had  set  out  to 
accomplish,  and  that  for  which  they  had  contracted.  He 
believed,  however,  that  they  had  demonstrated  the  fact  that 
electric  lighting  for  public  purposes  was  possible  i  and  it  had 
been  demonstrated  over  and  over  again  that  the  electric 
light  for  private  purposes  was  not  only  possible,  but  really 
very  convenient,  and  it  might  be  in  a  very  few  years  cheaper 
than,  and  fiir  superior  to,  gas." 

That  the  Mayor's  belief  will  shortly  be  verified  seems 
highly  probable.  There  is  little  &ult  to  be  found  now  with 
the  lighting  of  the  Holbom  Viaduct  by  the  Edison  Com- 
pany since  the  substitution  of  a  good  single  lamp  for  two 
indifferent  ones.  Mr.  Gordon  is  also  just  coming  upon  the 
scene  with  his  present  installation  of  1,300  or  more  lamps 
of  22  candle-power  each,  and  his  machine,  which  is  said  to 
be  capable  of  supplying  7,000  similar  lamps.  It  is  indeed 
unfortunate  that  the  Lane-Fox  lamps  should  have  proved  so 
unsatisfactory  in  actual  practice,  and  it  is  doubly  so  when 
we  take  into  consideration  the  fact  that  Mr.  Hammond's 
contract  did  not  allow  him  to  substitute  others.  We  hope 
that  some  information  will  be  forthcoming  to  acconnt  for 
the  poor  show  made  by  the  Lane-Fox  lamps,  for  on  the 
Holbom  Viaduct  such  variations  of  light  as  shown  in  the 
streets  of  Chesterfield  is  not  at  any  time  observable.  That 
the  people  of  Chesterfield  as  a  body  appreciate  the  electric 
light  is  certain  in  spite  of  Alderman  Gee's  disparaging 
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remarks,  and  it  is  eminently  satisfactory  to  note  that 
the  Town  Clerk  read  a  memorial  which  set  forth  that  Ught- 
ing  by  electricity  had  now  become  an  accomplished  fact ;  • 
that  the  memorialists  believed  the  light  generated  by 
electricity  to  be  the  best  at  present  prodaced  ;  that  it  would 
be  convenient  to  the  memorialists  to  have  their  shops  and 
dwelling-honses  lit  by  means  of  electricity,  and  that  they 
therefore  submitted  to  the  favourable  consideration  of  the 
Council  the  desirability  of  steps  being  taken  to  secure  such 
object.  The  Town  Clerk  added  that  the  document  was 
signed  by  between  300  and  400  highly-respectable  inhabi- 
tants, headed  by  Dr.  Carnegie. 

The  experience  gained  at  Chesterfield  will  not  be  lost,  and 
whether  the  local  authorities  retain  their  powers  in  their  own 
hands  or  whether  they  employ  contractors  to  do  the  work 
for  them,  we  hope  shortly  to  hear  that  the  lighting  of 
Chesterfield  by  means  of  electricity  is  an  accomplished  tact 
and  a  permanent  one. 


THE    CHEMISTRY    OF    THE    PLANTE 
AND     FAURE    ACCUMULATORS. 

[From  Nature  of  the  19th  inst.] 

Part  IY.— The  Furwiion  of  Sulphate  of  Lead. 

In  our  previous  conmiunications  on  the  chemistry  of 
lead  and  peroxide  batteries,  we  have  frequently  remarked 
on  the  formation  of  lead  sulphate  and  its  importance  in  the 
history  of  a  cell. 

In  Part  I.*  we  showed  that  the  local  action  that  takes 
place  at  first  ener^tically  between  the  metallic  lead  and  the 
peroxide  is  gradualy  diminished  by  the  formation  of  sulphate 
of  lead. 

In  Part  II.*  we  stated  that  in  the  original  formation  of  a 
Faure  cell,  sulphate  of  lead  is  oxidated  on  the  one  plate,  and 
reduced  on  the  other.  We  also  described  an  experiment  in 
which  two  platinum  plates  were  covered  mOi  lead-sulphate 
immersed  in  dilute  sulphuric  acid,  and  placed  in  the  circuit 
of  a  galvanic  current ;  the  result  being  that  ''  the  white 
sulphate  was  decomposed  to  a  large  extent  on  each  plate,  the 
positive  being  covered  with  deep  chocolate-coloured  peroxide, 
the  negative  with  gray  spongy  lead." 

In  Part  III,*  we  showed  that  on  the  discharge  of  a  cell, 
lead  sulphate  is  the  ultimate  product  on  botib  plates. 

It  might  naturally  be  inferred  from  our  previous  state- 
ments that  in  the  re-charging  of  a  cell,  this  lead  sulphate 
would  be  oxidated  on  the  one  plate  and  reduced  on  the  other, 
as  in  the  original  formation.  This  matter,  however,  has 
given  rise  to  some  controversy.  All  subseauent  experi- 
menters admit  the  oxidation  of  the  lead-sulphate,  but  Dr. 
Oliver  Lodge  could  not  obtain  any  reduction  of  it  when 
pure  sulphate  was  employed.  Sir  William  Thomson  also, 
when  experimenting  with  two  platinum  plates  and  layers  of 
sulphate,  obtained  only  a  doubtftil  indication  of  reduced 
metal.  The  question  as  to  whether  the  sulphate  is  reduced 
or  not  on  re-charging  a  Faure  cell  is  one  of  vital  importance  ; 
for  if  the  sulphate  formed  at  each  discharge  accumulates  on 
the  positive  plate  it  would  clog  up  the  space,  and,  what  is 
perhaps  worse,  a  fresh  surface  of  the  lead  would  have  to  be 
oxidated  (or  rather  converted  into  sulphate)  at  each  discharge. 
Thus  the  positive  plate  will  be  contmually  corroded,  and  its 
life  will  be  limited. 

We  have  already  replied  to  Dr.  Lodge  in  Nature  (Vol. 
XXVI.  p.  842),  but  we  thought  it  desirable  to  repeat  the 
experiment  with  the  platinum  plates,  especially  with  a  view 
to  determine  whether  the  reduction  was  efiected  slowly  or 
with  any  rapidity.  We  fastened  20  grms.  of  the  white 
sulphate  upon  a  negative  plate  by  binding  it  round  tightly 
witn  parcMuent-paper,  placed  it  vertically  in  the  sulphuric 

•  8«e  EiBCTBiCAL  RxYncw,  pp.  21  and  211,  Vol.  X.,  and  p.  64  of 
Vol.  XI.  '^^  *  '  ^ 


acid,  and  passed  a  continuous  current  of  somewfaal  m^  iq 
ampere.  The  hydrogen  was  at  no  time  wbolly  absorbed--. 
inaeed  the  greater  part  of  it  certainly  escaped— bat  aftoi 
lapse  of  twenty-four  hours,  small  patches  of  grajmetillic 
lead  became  distinctly  visible  throu|;h  the  wet  porchmeiit. 
paper  ;  and  these  nadnally  spread  m  an  irrego^mtaMt 
At  the  end  of  ten  days  it  was  found  that  the  whole  of  tk 
sulphate,  except  a  few  small  patches  on  the  BQih(»,irv 
reduced  to  a  gray  spongy  mass.  Although  there  ooold  k 
no  reasonable  doubt  that  this  was  metdlic  lead,  t  portioQ 
of  it  was  tested  chemicallv,  and  proved  to  be  each. 

It  thus  appears  that  the  reduction  of  the  pore  sdphitt 
of  lead  is  an  absolute  fact,  although  it  does  not  takepUft»» 
easily  as  the  oxidation. 

In  an  actual  cell  the  sulphate  of  lead  is  of  cooneiDy 
with  other  bodies.  Thus  in  the  formation  of  a  Fur 
battery,  the  minium  is  converted  1^  the  sulnhmic  addnm 
or  less  completely  into  peroxide  of  lead  and  solphake.  \ 
have  already  described  an  experiment  in  which  4,489  cc 
of  hydrogen  were  absorbed  on  a  plate,  the  materials  odiMt 
were  capable  of  absorbing  only  4,574,  cc.,  if  the  ik 
sulphate  as  well  as  the  peroxide  was  reduced.  In  cor  not^ 
book  we  have  the  particulars  of  four  other  expensifi^ 
made  in  each  case  with  the  same  or  nearly  the  same,  mm 
of  material,  in  which  4,199,  4,575,  4,216,  and  ifXi,^. 
respectively  were  absorbed,  although  perhi^  in  not  oaf 
of  Uiese  cases  was  the  experiment  continued  until  theaetk 
was  absolutely  complete.  As,  however,  it  may  be  obj«a 
that  the  amount  of  sulphate  produced  upon  these  pitB 
was  an  unknown  quantity,  we  have  in  a  recent  experaa 
treated  the  minium  in  the  first  instance  with  aconsidenly 
amount  of  sulphuric  acid.  This  gave  us  a  mixture  ite 
on  analysis,  was  found  to  contain  18*5  per  cent,  of  snpU 
of  lead.  This  mixture,  when  submitted  to  the  rednsr 
action  of  a  current  yielded  a  mass  of  spongy  lead  that  c* 
tained  only  a  mere  trace  of  sulphate. 

As  it  seemed  desirable  fullv  to  establish  the  fact  tkt  v 
sulphate  of  lead  formed  on  the  discharge  of  a  cell  is  raW 
in  the  subseauent  charging,  we  took  the  quondam  leaiij« 
of  a  fully  aischarged  cell,  determined  the  proDoit 
sulphate  to  unaltered  spongy  lead,  and  submittea  ittoit 
reducing  action  of  a  current.  The  amount  of  sulphitt 
the  plate  before  passing  the  current  was  found  to  l«5I?f 
cent.,  but,  after  the  passage  of  a  current  of  about  anuEj". 
for  60  hours,  not  a  trace  of  it  remained. 

Hence  it  may  be  concluded  that,  during  the  altemte  > 
charging  and  re-charging  of  a  Plants  or  Faure  cell,  snlj^^ 
of  1^  is  alternately  formed  and  reduced  on  the  1^  \^ 
and  that  the  plate  itself  is  not  seriousl v  corroded.  U  \^ 
however,  appear  desirable  not  to  allow  tne  whole  of  the  fa; 
lead  to  be  reduced  to  sulphate  during  the  discharge,  fff' 
reasons,  viz.:  (1)  because  the  supporting  plate  s^' 
choice  of  being  itself  acted  on  if  there  is  not  a  sofiatf 
excess  of  spongy  metal ;  and  (2^  because  the  presence  d« 
excess  tends  to  fecilitate  the  reauction  of  the  sulf^uite. 

We  have  ab'eady  shown  that  sulphate  of  lead  is  pn^ 
by  the  local  action  that  takes  place  between  the  peroxidri 
its  supporting  lead  plate  during  repose.  The  same  locii  ^ 
also  takes  during  the  charging  of  the  plate,  as  was  p^ 
out  in  eur  second  communication,  and  this  sulphate  &  ^  ^ 
turn,  attacked  by  the  electroljliic  oxygen.  In  tin»i«!- 
absorption  of  oxygen  in  forming  the  negative  pl»t<  *•'- 
never  to  come  to  an  end.  In  oroer  to  see  whether  tbi" 
the  case,  we  allowed  an  experiment  to  continue  for  11^  ^ 
although  the  main  action  was  over  in  aboat  40  hoois.  '' 
the  last  two  days  of  the  experiment,  the  amount  of  i3?^ 
absorbed  was  pretty  constant,  being  about  9  cc,  p^  **' 
which  is  equivalent  to  0*24  grms.  of  sulphate  of  tei*' 
and  oxidated.  The  whole  charge  on  the  j^ate  ^^ 
grms.  of  peroxide.  This  local  action  also  takes  ^iff^'^ 
the  discharge,  as  is  evidenced  by  the  sulphate  of  kri*-* 
on  the  negative  plate  always  exceeding  in  amonnt  tb«i*^ 
on  the  positive  plate. 

Through  this  local  action  taking  place  during  tk»'' 
tion  of  the  cell,  during  repose,  and  during  the  dtfribiR' 
lead  plate  which  supports  the  peroxide  inast  be  orot^'' 
corroaed  more  and  more;  and  it  is  probably  dnet^^. 
solubility  of  the  sulphate  formed  that  the  destrocsioE 
kind  of  secondary  battery  is  so  materially  retarded  ia  P" 

J.   H.  GiAfiS' 
ALiPrkD  Tc^ 
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M. 


JABLOCHKOFFS    NEW  ELECTRIC- 
MOTOR. 


Soke  weeks  since  we  drew  attention  to  the  fact  that  M.  Paul 
Jablochkoff,  daring  a  yisit  to  London,  had  submitted  to  the 
inspection  of  several  scientific  friends  a  new  electro-motor 
of  nis  own  invention,  at  once  simple  and  novel.  We  were 
enabled  to  view  M.  Jablochkoff 's  machine,  but  could  not  at 
the  time  publish  any  facts  concerning  the  principles  on 
which  its  construction  was  based.  We  are  now,  however,  in 
^  position  to  lay  before  our  readers  a  few  facts  concerning 
the  action  of  this  apparatus. 

It  seems  to  be  established,  according  to  the  experiments 
4indertaken  on  various  occasions  upon  the  transmission  of 
power  to  a  distance,  that  the  modem  continuous  current 
•dynamo-electric  machines— Gramme,  Siemens,  Biirgin,  &c. 
—constitute  very  efficient  electro-motors. 

In  &ct,  if  they  transform  50  per  cent,  of  the  power 
applied  to  them  into  electric  energy,  they  are  capable  of 
furnishing  also  in  effective  work  at  least  50  per  cent,  of 
the  electric  energy  which  is  supplied  to  them  from  terminal 
to  terminal.  Thu  return,  however,  supposes  a  few  secondary 
modifications  in  the  dynamo-electric  machines  employed  as 
motors — such,  for  example,  as' the  arrangement  of  the  brushes, 
which  ou^ht  to  be  set  behind  the  neutral  line  with  respect  to 
the  direction  of  motion  instead  of  in  front. 

The  experiments  made  with  the  object  of  increasing  the 
•eflBciency  of  the  motor  do  not  seem  therefore  justifiable, 
«ince  this  efficiency  attains  at  present  a  figure  which  it 


pletely  with  the  magnetic  masses  submitted  to  the  changes 
of  direction  of  the  current. 

At  the  International  Exhibition  of  Electricity,  in  Paris, 
held  in  1881,  M.  Biirgin,  of  B41e,  exhibited  an  apparatus 
founded  on  this  principle,  and  of  which  the  description  was 
given  in  the  Electrical  Review  of  the  14th  January,  1882 
(Vol.  X.,  p.  20),  translated  firom  U Electriden.  We  repro- 
duce it  again  in  order  that  it  may  be  studied  side  by  side 
with  that  of  M.  Jablochkoff. 

It  consists  of  a  core  of  iron,  b  (figs.  1,  2,  and  8),  wound 
round  with  wire,  M,  the  convolutions  of  which  are  wound  so 
as  to  complete  a  sphere.  This  core  of  iron  turns  on  a  hori- 
zontal axis,  the  wires,  m,  which  are  attached  to  the  sections 
of  a  commutator,  c,  are  traversed  by  a  continuous  current 
from  the  source  of  electricity  (a  battery  or  a  dynamo-electric 
machine)  and  polarise  the  extremities  of  the  core  of  iron,  b, 
without  reversing  the  polarities,  notwithstanding  the  rota- 
tory movement  of  the  core. 

The  sphere  formed  by  this  core  and  the  wire,  m,  turns 
inside  a  second  sphere  which  is  hollow  and  fixed,  and  on 
which  is  wound  horizontally  a  second  continuoos  wire 
attached  to  two  brushes  of  the  commutator,  c. 

In  consequence  of  the  reciprocal  reaction  which  takes 
place  between  the  fixed  sphere,  B,  and  the  movable  polarised 
core  inside,  and  in  consequence  of  the  reversals  of  current 
produced  in  the  outer  sphere,  a  rapid  rotatory  movement 
is  imparted  to  the  core  and  its  axis. 

This  motor  is  characterised  by  the  following  points  : — 

(1 .)  The  movable  part  consists  of  an  electro-magnet,  the 
polarity  of  which  is  never  reversed. 


Fio.  2 


Fio.  3. 
BuBonr's  Elbctbo-Motob. 


■'\  would  be  difficult  to  surpass ;  but  besides  this  question, 
jj:  there  is  another  which  it  will  suffice  merely  to  state  in  order 
'^^  to  make  its  importance  appreciated.  What  is  the  actual 
^^  price  of  a  continuous  current  dynamo-electric  machine 
r^  \capable  of  supplying  I,,  i,  i,  ^,  i,  1,  2,  8,  &c.,  horse- 
^  power  ?  Practice  shows  that  the  actual  machines,  for  equal 
)' J  efficiency,  are  more  economical  in  cost  price  as  they  be- 
^  eome  more  powerful,  but  that  they  are  very  expensive 
r^  when  constructed  to  furnish  the  work  of  only  a  few  kilo- 
Tj^rammetres. 

p;  We  may  therefore  seek,  with  little  chance  of  success,  for 
it'^i  small  electro-motor  giving  a  satisfactory  efficiency  and 
f  low-priced  compared  to  the  quantity  of  work  which  it  can 
n^^mpply,  though  the  problem  to  be  solved  has  to  some  extent 
iS^'oeen  effected  by  the  Siemens  armature  as  applied  by 
itr  Uarcel  Deprez,  Trouv^,  and  bv  Griscom. 
ab>  The  principal  cause  of  the  high  efficiency  of  the  Gramme 
thf-nachine,  employed  as  a  motor,  results  from  the  fact  that 
ub  ihe  changes  of  direction  of  the  current,  and  the  reversals  of 
.jg  x)lwity,  are  produced  by  successive  fractions,  in  a  single 
oi  .tection  at  the  time,  the  magnetic  force,  which  must  be  over- 
jujjome,  is  therefore  only  felt  to  an  inappreciable  extent,  and 
jrje^ne  can  counteract  its  detrimental  action  by  a  suitable 
^'l5i:irrangement  of  the  collecting  brushes. 
'  In  the  double  T  bobbin-motors  of  Siemens,  the  magnetic 
njice -J^^  ^  ^®*  ^^^^  ^^  the  first  motors  of  Froment,  Larmenjeat, 
^j;:>age,  Leroux,  &c.,  by  reason  of  the  relatively  small  dimen- 
^  ^<ions  of  the  magnetic  masses  submitted  to  the  alterations  of 
'p-H;  molarity ;  this  explains  why  the  return  from  these  motors  is 
M,^jatermediate  between  that  of  the  Froment  apparatus  and 
( i:^:v"®  present  continuous  current  machines.  There  was  one 
I'^j : acre  step  to  advance  in  this  direction  by  dispensing  com- 


(2.)  The  currents  are  reversed  in  the  fixed  part  of  the 
motor,  and  not  in  the  movable  part. 

(3.)  The  movements  are  produced  by  the  reciprocal 
action  of  a  current  and  an  electro-magnet,  and  not  by  the 
mutual  attraction  exercised  by  two  electro-magnets. 

There  is,  therefore,  with  this  mode  of  construction,  no 
magnetic  inertia  to  overcome,  since  the  system  works  with- 
out reversing  the  polarity  of  the  core. 

The  motor  of  M.  Paul  Jablochkoff,  of  which  we  give  an 
illustration  (fig.  4)  belongs  to  the  same  class  as  the  Bttrgin 
machine.  It  is  composed  of  two  bobbins,  one  fixed  upon  a 
horizontal  axis  in  an  inclined  position,  and  turning  with  it ; 
this  bobbin  is  coiled  upon  a  framework  of  iron,  the  cheeks 
of  which  form  two  circular  poles  (north  and  south),  which, 
by  the  arrangement  of  the  commutator,  change  their  polarity 
twice  in  a  revolution ;  the  second  bobbin  is  fixed  in  a  vertical 
plane  more  or  less  inclined  in  relation  to  the  horizontal  axis 
of  the  revolving  bobbin  ;  it  is  coiled  upon  a  non-magnetic 
frame,  and  the  current  which  traverses  it  is  continuous  in 
direction.  It  is  the  relatively  inclined  position  of  the  two 
bobbins  which  has  given  the  apparatus  the  name  of  ecliptic, 
by  reason  of  the  analogy  which  this  inclination  presents  to 
that  of  the  ecliptic  upon  the  equator. 

The  apparatus  has  arrangements  for  varying  the  inclination 
of  the  two  bobbins  so  as  to  determine  the  best  conditions  for 
working  ;  but  in  the  motors  for  commercial  purposes  the 
position  of  the  bobbins,  determined  once  for  all,  will  be 
fixed  and  invariable.  When  studying  the  mutual  action 
between  the  movable  electro-magnet  upon  its  horizontal 
axis,  which  is  submitted  to  the  alterations  of  direction  of 
the  current,  and  the  fixed  solenoid  in  which  a  continuous 
current  circulates,  we  sec  that  there  must  result  from  it  a 
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continnooB  and  rapid  motion  of  the  axis  of  rotation,  with 
the  advantage  resulting  from  the  suppression  of  any  mag- 
netic mass  in  the  fixed  part. 

It  will  be  seen  from  the  diagram  of  the  Jablochkoff  motor 
connections,  fig.  5,  how  it  differs  from  that  of  M.  Biirgin. 
In  the  latter  a  kind  of  double  commutator  is  employed,  and 
the  reversals  take  place  in  the  fixed  outside  coil,  whilst  M. 
Jablochkoff  uses  an  ordinary  reversing  commutator  and 
changes  the  direction  of  the  current  in  the  revolving  bobbin. 
The  Russian  engineer's  invention,  however,  relates  to  the 
construction  and  arrangement  both  of  electro-dynamic  and 
dynamo-electric  machines  in  a  simple  form,  or,  in  other 
words,  his  invention  may  be  applied  either  in  electro-dyna- 
mic machines — converting  electricity  into  motive-power — or 
in  dynamo-electric  machines — converting  motive-power  into 
electricity  ;  and  the  following  sketches  illustrate  some  of  the 
various  arrangements  proposed  by  the  inventor.  Fig.  6  is  a 
diagram  showing  a  simple  form  of  machine  : — A  bobbin,  a, 
having  cheeks  or  flanges,  d  b,  of  soft  iron,  and  wound  with 
a  coil  of  insulated  wire,  is  fixed  obliquely  on  an  axis,  o,  and 
revolves  between  the  poles  of  two  electro-m^nets,  n  s.  The 
obliquity  of  the  bobbin  is  such  that,  in  each  revolution,  it 
presents  the  edges  of  d  and  b  alternately  to  the  poles  of 
N  and  s,  and  alternating  electric  currents  are  set  up  in  the 
coil  of  A.  Fig.  7  shows  a  construction  in  which  the  bobbin, 
B,  fixed  obliquely  on  the  axis,  o,  revolves  within  an  oblique 
bobbin,  c,  which  has  an  iron  sheath,  p,  presenting  interior 
polar  edffes  toward  the  edges  of  b.  The  electric  currents 
generatea  in  the  coil  of  b  are  collected  and  converted  into 
currents  of  the  same  direction  by  means  of  a  commutator,  d. 
In  the  construction  shown  in  fig.  8,  the  exterior  bobbin  is 
of  soft  iron.  The  commutator,  d,  may  be  applied  to  alter- 
nate the  currents  in  the  coil,  c,  those  in  the  coil,  b,  being  in 
the  same  direction,  collected  in  the  usual  way  by  rubbers 
bearing  on  rings,  e.  In  this  case  the  internal  bobbin,  b, 
need  not  be  of  soft  iron.  When  the  machine  is  of  large 
diameter,  the  interior  bobbin,  A,  may  be,  as  shown  in  fig.  9, 
merely  a  ring*  of  iron  fixed  on  a  wheel  of  non-magnetic 
material.  W©  have  purposely  omitted  putting  in  the  con- 
nections in  these  latter  figures,  as  being  unnecessary. 

The  advantages  attached  to  these  machines  are  several, 
,  and,  amongst  the  more  important,  simplicity  of  construction 
"  takes  the  first  place.  The  coiling  of  the  wire  is  perhaps 
more  easily  performed  than  in  any  other  machine,  as  it  is  all 
winding  of  the  most  direct  character ;  and  the  absence  also 
of  any  nice  adjustment  constitutes  a  very  important  feature. 
M.  Jablochkoff  claims  as  his  invention  a  dynamo-electric 
or  electro-dynamic  machine,  wherein  a  magnetic  coiled 
bobbin  revolves  between  or  within  polar  fields,  the  bobbin 
beh}g  fixed  obliquely  on  its  axis,  so  as  to  present  its  opposifiC 
edges  to  opposite  fields  alternately  in  each  revolution,  as 
described."  We  have  seen  the  Jablochkoff  motor  at  work  in 
London,  but  we  have  no  data  yet  as  to  its  efficiency  in  com- 
parison with  those  having  magnetic  inertia  to  overcome, 
and  we  shall  therefore  have  occasion  to  return  to  this  matter 
when  the  experiments  undertaken  by  the  Maison  Bregmt,  in 
Paris,  are  completed. 
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For  six  or  eight  months  past  the  Telegraph  Construction 
and  Maintenance  Company's  mechanical  department  has 
been  busily  engaged  in  the  manufacture  of  an  enormous 
dynamo-electric  machine,  designed  and  patented  by  Mr, 
^J.  E.  H.  Gordon,  a  gentleman  well  known  in  the 
"Electrical  world  as  the  author  of  a  work  entitled 
"A  Physical  Treatise  on  Electricity  and  Mc^etism." 
Ihe  machine  which  we  are  about  to  describe  is  an  jmprove- 
jUKlt  upon  that  described  in  Mr.  Gordon's  Specification 
^,  1881,  both  machines  being  of  that  class  in  which  a 
r  circle  of  electro-magnets  is  made  to  revolve  between 
rings  or  circles  of  similar  electro-magnets, 
the  machine  described  in  the  1881  Specification  the 
g  rings  each  carry  the  same  number  of  magnet  coils 
fixed  rings  carry  armature  coils.  The  armature  coils 
lade  cylindrical  and  of  the  same  diameter  as  the  mag- 
ch  being  placed  close  to  the  next.    The  inventor 


found  that  these  coils  act  on  each  other  by  mutual  induction 
in  a  very  injurious  manner  during  the  working  of  the 
machine,  and  that  if  a  certain  number  of  lamps  are  being 
maintained  by  one  coil,  then  closing  the  circuit  of  the  next 
to  it  on  one  side  reduces  the  light  of  the  lamps  on  the  first 
by  some  20  or  80  per  cent. — closing  the  circuit  of  the  next 
of  the  other  side  still  further  reduces  it  by  a  like  amount. 
The  reason  given  is  that  as  the  currents  in  contigocHis  coils 
circulate  in  opposite  directions  they  are  in  the  same  direction 
in  those  parts  of  the  two  coils  which  are  immediatelv  con- 
tiguous to  each  other.  As  the  currents  in  the  two  coils  are 
both  increasing  at  the  same  time  they  retard  each  other  by 
their  mutual  action. 

The  diagram  (fig.  1)  will  show  the  action  of  these  coils  one 
upon  the  other,  a,  a,  are  the  armature  coils,  and  N,  s,  s,  n, 
&c.,  the  revolving  electro-magnets,  and  the  arrows  indicate 
the  direction  of  the  currents. 

In  the  present  machine  this  drawback  is  got  rid  of  by 
making  the  number  of  armature  coils  twice  the  number  of 
the  magnet  coils.  The  magnets  therefore  act  alternately  on 
the  alternate  set  of  coils.  For  instance,  at  the  instant  when 
the  magnets  are  exerting  their  maximum  action  on  the  alter- 
nate coils,  1,  3,  5,  and  so  on,  the  other  alternate  coils,  2,  4, 
6,  &c.,  are  removed  from  their  influence,  and  therefore  ai'e 
practically  idle  ;  1  and  5  still  tend  to  act  injuriously  on  8  as 
before,  but  being  separated  from  it  by  the  thickness  of  coils 
2  and  4,  the  inventor  finds  that  their  action  is  so  small  as  to 
be  unnoticeable ;  1  and  8  induce  electromotive  forces  in  the 
two  sides  of  2  respectively,  but  these  are  equal  and  in 
opposite  directions,  and  so  produce  no  current  or  change  of 
current  in  2. 

This  arrangement  of  the  coils  is  shown  in  dia^am,  fig.  2, 
where  the  same  letters  correspond  to  the  parts  mdicated  in 
fig.  1.  A  general  view  of  the  new  machine  is  shown  in  fig. 
8.  Mr.  Gordon  is  a  firm  believer  in  the  general  adaptability 
of  the  electric  light  for  all  purposes,  and  this  dynamo-electric 
machine — the  magnitude  of  which  will  scarcely  be  apparent 
to  the  imagination — has  been  designed  to  take  its  place  in  a 
large  central  station  for  supplying  light  on  a  scale  comparable 
wiSi  gas. 

The  revolving  wheel,  on  which  the  inducing  electro- 
magnets are  pla^,  is  built  up  of  wrought-iron  boiler-plates, 
and  consists  actually  of  two  central  discs,  and  of  two  cones 
whose  bases  fit  upon  the  central  discs,  and  through  which 
the  main  shaft  passes. 

The  discs  and  cones  are  made  of  segmental  pieces  of  boiler 
plate,  so  cut  that  the  grain  of  the  plate  is  radial  to  the 
wheel  at  the  centre  of  each  segment.  The  segments  are 
riveted  together  with  butt  strips,  in  the  way  usual  in  boiler 
making. 

The  discs  are  kept  apart  at  the  centre  by  a  cast-iron 
distance-piece.  At  the  rim  they  ai'e  kept  apart  oy  a  wrought- 
iron  ring.  The  cones  are  of  less  diameter  than  the  discs,  so 
as  to  leave  a  space  of  flat  disc  all  round  exterior  to  the  cones. 
The  cones  and  disc  are  separated  at  the  centre  by  massive 
cast-iron  bosses,  turned  square  to  the  shaft  where  they  butt 
against  the  disc,  and  conical  where  they  butt  against  the 
cones.  The  cast-iron  distance-piece  is  of  somewhat  larger 
diameter  than  the  bosses,  so  that  the  discs  can  be  riveted  to 
it  without  the  heads  of  the  rivets  interfering  with  the  bosses. 
The  cones,  discs,  ring,  distance-piece,  and  bosses,  are  all 
firmly  riveted  and  bolted  together,  being  still  further 
strengthened  by  angle-pieces  placed  between  the  disc  and 
the  cones. 

The  discs  are  riveted  with  double  butt  strips,  the  cones 
with  single  ones.  The  butt  strips  of  the  cones  are  placed 
inside  them,  and  the  rivet  heads  countersunk,  so  that  the 
outsides  of  the  cones  have  perfectly  smooth  surfaces. 

The  flat  outer  portion  of  the  wheel  receives  the  magnets. 

Each  magnet  consists  of  a  cylindrical  iron  core,  and  of 
two  spools,  of  brass  or  other  metal  other  than  iron,  contain- 
ing wire,  and  of  two  pole-pieces.  The  core  passes  right 
through  a  hole  in  the  discs  and  wrought-iron  ring,  and  is 
fixed  so  as  to  project  equally  on  both  sides.  The  brass 
bobbins  are  then  slipped  on  one  at  each  side  of  the  disc,  and 
the  pole  plates  being  fixed  on  hold  the  bobbins  in  their 
places.  The  pole  plates  are  of  wrought  iron,  and  their  sides 
are  not  parallel,  but  form  radii  of  the  magnet  wheel. 

The  shaft  runs  in  bearings  of  phosphor  bronze. 

There  is  a  large  gap  or  opening  m  the  sole  plate  of  the 
machine,  through  which  a  portion  of  the  wheel  dips  into  a 
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pit  below.  This  enables  the  centre  of  gravity  to  be  kept 
low  and  greatly  increases  the  stability  of  the  machine. 

The  end  tbinist  is  taken  by  two  loose  iron  collars,  placed 
on  the  shaft,  and  pressed  gently  against  the  inside  ends  of 
the  phosphor  bronze  jonmals  by  means  of  set  screws  pro- 
jecting from  the  ends  of  the  cast-iron  bosses.  These  set 
screws  are  secured  by  lock  nuts. 

The  collars  also  carry  the  contact  rin^  for  conveying  the 
exciting  current  to  the  magnets.  The  rings  are  of  phosphor 
bronze,  and  are  separated  from  the  iron  collars  by  split  rings 
of  vulcanite  or  otner  insulator.  Brushes  press  on  them  in 
the  ordinary  way,  to  convey  the  exciting  current  to  them. 

The  stationary  coils,  in  which  the  current  is  produced  for 


the  64  poles  facing  the  magnet-wheel  are  acted  on  by  ti 
magnet  ^les  facing  them,  the  number  of  stationary  coils 
being  twice  the  number  of  magnets  as  before  stated. 

The  details  of  the  fixed  coils  are  shown  in  figs.  4, 5,  G. 

The  wedge-shaped  core,  n,  consists  of  a  sheet  of  boiler- 
plate bent  upon  itself  so  that  the  an^le  forms  the  thin  end 
of  the  wed^e  and  the  free  edges^  which  do  not  quite  meet, 
form  the  thick  end. 

The  wedge-shaped  head  of  a  T  piece,  o^  is  inserted  into 
one  end  of  the  folded  plate  and  welded  to  it,  and  the  stem 
of  the  T  being  turned  and  screwed  is  passed  through  a  hole 
in  the  fixed  ring  and  is  secured  by  lock  nuts,  o^ 

The  wooden  block,  p,  concerning  the  use  of  which  we 
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the  lamps,  are  attached  to  fixed  rings  of  cast  iron.  These 
rings  are  supported  by  being  bolted  to  the  inside  of  the  gap 
in  the  sole  plate  and  by  four  cast-iron  struts.  They  ai-e 
also  tied  together  by  seven  screwed  rods. 

Each  fixed  ring  is  made  in  three  segments,  one  being 
much  smaller  than  either  of  the  other  two  (the  small  seg- 
ment will  be  seen  at  the  top  of  the  machine).    This  is  for 
the  reason  that  if  one  of  the  magnet  coils  breaks  down  it 
can  readily  be  ffot  at  by  removing  the  small  segment  of 
one  of  the  fixed  rings  and  turning  the  wheel  until  the 
maged  coil  comes  opposite  to  the  gap  so  produced  in  the 
•  the  damaged  coil  can  thus  quickly  be  removed  and 
^  by  another  one. 

nr  fixed  coils  are  attached  to  each  ring,  so  that 
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shall  have  more  to  say  hereafter,  is  slipped  on  tc^^  core 
and  secured  by  one  or  more  pins. 

The  German  silver  fiange,  Q,  is  riveted  on  to  a  ^ 
cut  on  the  end  of  the  core.    In  addition  to  the  slots 
are  cast  in  it  a  cut,  Q^,  is  made  passing  completely 
into  the  opening  of  the  core.    Projecting  lugs,  q',  are 
on  the  German  silver  which  clip  into  the  opening  i' 
core  and  prevent  the  slot,  q\  from  opening.    The 
is  further  secured  by  being  made  to  project  beyr; 
wire  in  places,  q',  and  being  secured  to  the  wood, 
screws  and  distance-pieces.    These  screws  must 
be  inserted  after  the  wire  is  wound.  ^ 

The  flanges  are  thus  constructed  to  check  the' 
of  currents,  and  German  silver  is  the  metal  er 
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this  purpose,  as  ifc  is  very  rigid  and  opposes  a  high  resist- 
ance to  the  circulation  of  currents  in  it.  The  use  of  the 
wooden  block,  p,  is  thus  described  by  the  inventor  in  his 
specification  of  December  17th,  1881 : — 

*•  The  connection  of  the  outer  ends  of  the  cores  of  the  coils 
on  the  outer  rings  I  make  by  prolonging  the  cores  outwards 
away  from  the  magnet  coil  and  securing  them  into  a  fixed 
iron  ring-shaped  plate,  which  forms  their  support." 

"  In  order  that  power  may  not  be  wastc(^  in  inducing 
currents  in  this  plate  it  is  set  back  some  distance,  the  cores 
being  correspondingly  prolonged.  The  space  between  the 
wire  of  the  coils  and  the  iron  plate  may  be  filled  up  with 
wooden  plates  or  blocks  which  form  the  second  flange  of 
the  coil, these  wooden  plates  or  blocks  maybe  from  one  inch 
to  three  or  more  inches  in  thickness." 

"  This  improvement  may  be  applied  to  any  machine  where 
the  inducing  magnets  act  on  one  end  of  the  iron  cores  of 
the  armatures,  whilst  the  other  ends  are  secured  to  an  iron 
plate  or  plates." 

The  actual  distance  (3  inches)  between  the  side  of  the  ring- 
shaped  iron  plates  into  which  the  cores  of  the  stationary  coils 
are  screwed  and  the  insulated  wire  surrounding  the  core  has 
l)een  mathematically  determined  by  Mr.  Gordon  ;  and  it  is 
such,  that  while  the  coils  receive  me  full  benefit  of  the  re- 
volving electro-magnets,  the  inductive  effect  on  the  iron 
support  of  the  armature  coils  is  reduced  aUnost  to  zero  at 
any  point,  and  the  waste  of  power  in  heating,  therefore,  kept 
down  to  a  minimum.  Were  it  not  for  this  arrangement  tne 
convolutions  of  wire  on  the  armature  coils  would  either  have 
to  be  extended  beyond  the  inductive  influence  of  the  electro- 
magnets, thus  introducing  useless  resistance,  or  the  support- 
ing iron  plates  would  be  brought  within  it.  Figs.  7  and  8 
show  the  details  of  electro-magnet  construction,  o^  is  the 
cylindrical  iron  core,  G*  spool,  and  g'  the  pole-pieces,  a  and 
B  show  a  portion  of  the  discs  and  of  the  wrought-iron  ring 
to  which  the  electro-magnet  cores  are  secui-ed,  so  as  to  pro- 
ject on  both  sides.  The  total  weight  of  this  machine,  which, 
by  the  way,  is  only  regarded  by  Mr.  Gordon  and  his  associ- 
ates as  a  model  for  others  of  enormously  increased  power, 
is  18  tons.  The  revolving  electro-magnet  wheel  itself 
is  of  no  less  a  weight  than  7  tons,  and  its  diameter  is  8  ft. 
9  in.  The  sole-plate  of  the  machine  measures  13  ft. 
4  in.  by  7  ft.  Bearding  the  strength  of  this  huge  pro- 
duction of  electrical  engineering  skill,  Mr.  Gordon  informs 
us  that  when  revolving  at  140  revolutions  per  minute  its 
factor  of  safety  is  200,  at  170  revolutions  140,  and  at  200 
revolutions  109  approximately.  The  capstan,  seen  on  the 
axle  of  the  machine,  is  to  enable  the  men  in  charge  to  turn 
it  round  by  hand,  should  occasion  arise. 

This  machine,  now  in  operation  at  the  works  of  the  Tele- 

S'aph  Construction  and  Maintenance  Company'sWorksat  East 
reenwich,  is  at  present  lighting  only  1,800  Swan  lamps  of  20 
to  22  stated  candle-power  each,  but  it  is  constructed  to  actuate 
5,000  to  7,000  similar  lamps  with  adequate  driving  power. 

The  engine  now  employed  and  which  is  coupled  direct 
to  the  machine  is  a  "  picking-up "  engine,  taken  from  the 
company's  cable  ship  Calabria,  and  as  may  be  well  understood, 
it  is  not  particularly  suited  for  this  work.  The  present 
speed  is  140  revolutions  per  minute,  but  200  revolutions  will 
be  the  speed  when  the  new  engines,  which  will  take  the  place 
of  that  now  in  use,  are  complete.  The  connections  of  the 
machine  are  at  the  moment  arranged  as  follows : — The 
electro-magnets  are  all  connected  up  in  series,  and  are  excited 
by  the  current  produced  by  two  Biirgin  machines  driven  by 
a  separate  engine,  and  also  connected  in  series  and  giving  a 
current  in  the  electro-magnets  of  19  amperes. 

The  armature  or  "tafing  off"  coils,  128  in  number,  are 
connected,  four  coils  in  series,  and  the  32  sets  in  quantity, 
so  that  with  1,300  lamps,  arranged  two  in  series,  the  electro- 
motive force  is  105  volts  and  the  current  in  each  armature 
wire  29^  ampdres.  All  the  armature  coils  are  alternately  blue 
and  red,  and  this  arrangement  is  carried  out  also  in  the  main 
cables,  there  being  two  distinct  circuits  all  over  the  works.  The 
t^lue  coils  are  connected  to  their  particular  conductor,  and  the 
red  coils  are  treated  in  a  similar  manner.  A  sketch  of  arma- 
tnrevcoil  connections  is  seen  in  fig.  9,  where  a  represents  the 
revoli?/!ng  wheel  supporting  the  electro-magnets,  M,  M.  The 
stationaVT  blue  coils  are  represented  at  b,  and  the  red  by  B. 
Jhe  blue  \iand  red  conductors  are  shown  by  the  full  and 
dotted  lineVespectively. 

Pifi^.  i(\  ,R^a  diagram  representing  the  large  machine,  A,  the 


exciter,  b,  and  the  switch  arrangement,  c,  to  which  the  Gomni 
is  led  and  then  taken  off  from  the  terminals  to  the  neoesnry 
points.  A  very  important  part  of  the  installation  is  the 
photometer  room,  which  might,  perhaps,  be  more  jnstlj  called 
the  regulating  room.  Tne  steam-pipes  of  both  engines 
pass  through  this  room,  and  in  each  pipe  a  stop-valre  is 
placed,  each  having  a  large  hand  wheel  connected  with  it, 
and  under  the  immediate  command  of  the  attendant  who 
watches  the  photometer  screen.  These  stop-valves  may, 
however,  be  actuated  by  a  slow  screw  motion  when  it 
is  desired  to  avoid  sudden  changes  in  the  light,  bat  this  can 
be  thrown  out  of  gear  instantly  so  as  to  alow  the  valre  to 
be  moved  rapidly  in  case  of  accident.  The  following  ingtra- 
ments  are  conveniently  placed  in  this  room  so  as  to  be 
under  the  observation  of  the  man  in  charge :  A  steun 
gauge  to  indicate  the  boiler  pressure,  and  a  speed  indicator 
to  show  at  any  moment  the  speed  of  the  large  dynamo.  An 
ammeter  of  the  Ayrton  and  Perry  form  is  employed  to  shot 
the  exciting  current,  and  the  armature  of  the  anuneter 
magnet  is  attached  to  a  cover  over  the  dial,  so  that  when  an 
observation  is  taken  the  armature  must  necessarily  be  taken 
off  before  the  pointer  can  be  seen.  A  short-circniting  key 
has  also  been  attached  to  its  terminals,  kept  closed  when  one 
is  not  actually  taking  an  observation.  An  ordinary 
"shadow"  photometer  is  arranged  with  a  "Sngg'g" 
standard  candle,  to  compare  with  either  a  lamp  belonging  to 
the  blue  circuit  or  one  from  the  red.  These  may  be  %wMid 
on  or  off  when  requisite,  and  they  are  attached  to  points  on 
the  circuit  at  a  distance  fairly  representing  that  which  might 
be  selected  as  a  test  lamp  in  actual  lighting  operations  on 
a  large  scale.  The  standard  of  illumination  at  which  these 
indicating  lamps  are  kept  is  as  nearly  as  possible  2! 
candles.  If  there  happened  to  be  any  great  difference 
between  the  number  of  lamps  on  the  red  and  bine  circnits- 
no  such  difference  will  occur  in  practice,  however,  if  die  same 
class  of  house  be  put  in  each  circuit — switches  are  provided 
by  which  street  or  other  lamps  near  to  the  machine  can  be  in- 
stantly transferred  fi*om  one  circuit  to  the  other,  50  or  100  at 
a  time,  if  a  fine  adjustment  of  the  circuits  is  required. 

Additional  work  being  put  upon  the  machine  is  shown 
immediately  to  the  attendant  by  the  decrease  of  speed  and 
the  diminution  of  candle-power  in  the  indicating  hunp?, 
and  is  at  once  met  by  giving  more  steam  to  the  engine. 
The  method  of  starting  is  as  follows  : — The  large  machine 
is  driven  up  to  its  normal  speed  unmagnetised,  then  the 
exciting  "  BUrgins "  are  slowly  revolved,  and  the  current 
produced  by  them  circulating  in  the  electro-magnets  of  the 
large  machine  reduces  its  speed.  It  is  again  driven  op 
to  140  revolutions  per  minute,  and  the  speed  of  the  eidtinjr 
machines  still  further  increased,  which  again  reduces  that  of 
the  large  machine.  These  operations  are  continned  in 
this  gradual  manner  until  the  lamps  attain  their  normal 
candle-power,  and  the  time  taken  up  in  attaining  the 
desired  result  is  usually  about  twenty  minutes.  The  1,300 
lamps  now  in  use  are  distributed  over  every  part  of  the 
Telegraph  Construction  and  Maintenance  Company's  Woriff, 
covering  fourteen  acres  of  ground,  and  it  gives  one  a  feir 
idea  of  the  lighting  by  electricity  of  a  small  town.  The 
lamps  are  arranged  in  the  ordinary  method,  only  instead  of 
there  being  but  single  lamps  between  the  condactors  there 
are  two,  or  in  other  words,  they  are  arranged  two  in  series 
Some  tests  of  Swan  lamps  were  recently  made  by  Mr. 
Willoughby  Smith  and  his  assistant,  Mr.  Perkms,  at  the 
Wharf  Road  Works,  of  the  Telegraph  Construction  and  Main- 
tenance Company.  It  was  desirea  to  ascertain  the  electrical 
horse-power  given  to  the  lamps  when  at  a  laminosityof  l^i 
20,  and  21  candles.  The  following  table  gives  the  resnlts 
of  these  measurements  : — 

Swan  Lakps  tested  at  Whabp  Road,  Octobbb  IOth,  1882. 


II     Currrnt      Difference  of        Enenrj 

Candle-        thnmu'h     !    potential  rxi»omlr<l  in 
ui  x^uuifj. ,  iK)wer  to  '  lamp  iu  am- ,          at  lamp 

bo.  iWres.         lamp.  Volts,  horse-power. 


I' 


19 

1-36 

61 

•093 

20 

1-41 

52    1 

•098 

21 

1-44 

52    1 

•100 

19 

1-31 

52 

•091 

20 

1-36 

53    , 

•096 

21 

1-41 

53    ' 

•100 

Indicator  diagrams  taken  by  the  company's  chief  engine' 
and  compared  with  the  calculated  electrical  hors^po^' 
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show  apparently  that  94  per  cent.,  and  even  more,  of  the 
indicated  horse-power  is  reprodnoed  in  the  lamps.  We  do 
not  intend,  however,  entering  into  this  question  at  present, 
although  it  is  obvions  that  an  error  has  crept  in  ;  this  may 
possibly  be  Mr.  (Joixion's  assumption  on  the  strength  of  the 
loregoing  tests,  and  the  observations  in  his  photometer 
room,  that  in  every  lamp  one-tenth  of  a  horse-power  is 
expended. 

A  few  additional  items  regarding  the  machine  may  interest 
our  readers.  The  stationary  and  revolving  coils  are  wound 
with  No.  7  B.W.G.  copper  wire,  and  the  resistance  of  the 
latter  is  8  ohms,  the  coils  being  all  joined  up  in  series  to 
suit  the  exciters.  The  resistance  of  each  stationary  bobbin 
is  *06  ohms,  and  the  total  resistance  as  the  coils  are  at 
present  joined  up  is  roughly. -008  ohms.  The  weight  of 
wire  on  each  electro-magnet  bobbin  is  46  lbs.,  and  that  of 
each  stationary  coil  19  lbs.  When  Mr.  Gordon  has  more 
engine-power  at  command  and  a  larger  number  of  lamps 
are  employed  the  128  fixed  coils  will  be  all  connected  up 
in  quantity,  and  their  resistance  will  then  be  only  -00047 
ohms. 

The  electromotive  force  of  the  machine  will  be  about 
60  volts,  and  Swan  lamps  of  a  different  resistance  will  then 
be  used  between  the  conductors  singly,  and  not  two  in  series 
as  now. 

It  is  intended  that  the  machine  when  in  fall  work  with, 
say,  5,000  lamps,  shall  have  an  engine  at  each  end.  As  it 
has  been  suggested  that  alternating  currents  passing  in  the 
streets  would  disturb  telegraphic  communication,  the  experi- 
ment has  been  made  of  lighting  the  cable  tanks  and  test- 
rooms  by  means  of  it.  The  electricians  report  that  no 
disturbance  in  the  testing  has  been  caused.  This  experiment, 
however,  proves  nothing,  since  the  Thomson  galvanometers 
used  for  testing  purposes,  although  highly  sensitive,  are  very 
sluggish  in  their  action,  and  rapid  alternating  currents 
would  not  affect  them  ;  but  these  currents  would  powerfully 
affect  a  telephonic  circuit,  and,  moreover,  be  quite  capable  of 
setting  in  vibration  the  tongue  of  a  moderately  sensitive 
polarised  relay. 


On  Wednesday  evening  last,  a  number  of  gentlemen, 
at  the  invitation  of  Mr.  Gordon  and  by  permission  of 
the  Telegraph  Constructioh  and  Maintenance  Company, 
visited  Greenwich  for  the  purpose  of  inspecting  the 
installation.  They  were  afterwards  entertainea  at  dinner, 
and  Sir  James  Anderson,  in  proposing  Mr.  Gordon's  health, 
remarked  that  after  having  seen  the  machine  he  considered 
it  a  complete  success.  Mr.  Gordon,  in  the  course  of  his 
repl^,  dwelt  on  the  necessity  of  having  large  central 
stations  similar  to  our  present  gasworks,  with  large  dynamos 
going  at  a  very  slow  speed.  They  could  then  afford  to  pay 
a  considerable  sum  for  supervision  when  a  large  number  of 
lamps  were  employed.  He  would  like  to  see  a  much  lai^er 
machine  than  his  present  one,  and  thought  he  would  get 
great  economy  by  having  a  revolving  ring  of  18  feet 
diameter,  and  turning  at  60  revolutions  per  minute.  Mr. 
Swan  said  he  was  pleased  with  what  he  had  seen,  and 
pointed  to  the  close  approach  of  the  time  when  domestic 
electric  hghting  would  become  general.  He  thought  the 
machine  a  grand  success,  and  several  other  gentlemen  also 
spoke  on  the  subject  in  like  terms. 

The  trial  may  be  said  to  have  been  very  satisfactory,  and 
the  effect  of  the  Swan  lamps  in  the  various  departments  of 
the  cable  factory  was  extremely  fine.  Outside  the  buUdings, 
however,  the  candle-power  of  the  lamps  seemed  to  vary  to 
a  considerable  degree,  and  in  m^y  instances  our  surmise 
that  one-tenth  of  a  horse-power  was  not  being  expended  in 
each  lamp  appeared  confirmed.  However,  it  is  hardly 
within  our  province  to  criticise  at  present  an  exhibition 
which  is  little  more  than  an  experiment  and  concerning 
which  we  have  no  actual  data  removed  from  the  possibilities 
of  error.  We  congratulate  Mr.  Gordon  on  a  success 
which  promises  well  for  the  future  of  electric  h'ghting 
by  incuidescence,  and  we  shall  follow  with  great  interest 
further  experiments  with  this,  the  most  powerful  and 
mechanically  the  best  constructed  machine  yet  seen. 
We  may  add  that  every  facility  and  assistance  has 
been  afforded  Mr.  Gordon  diuring  the  course  of  his 
labours  by  the  Telegraph  Construction  and  Maintenance 
Oompany. 
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CORRESPONDENCE. 


THE  TIMES  AND  THE  "FERRANTI"  MACHINE. 
To  the  Editors  of  The  Electeical  Review. 

Sirs, — Dr.  Lardner's  dictum  that  no  steam-ship  could  be 
built  big  enough  to  cany  sufficient  coals  for  a  voyage  across 
the  Atlantic  has  become  quite  proverbial  to  indicate  the 
failure  to  which  learned  as  well  as  unlearned  men  are  liable 
in  prejudging  the  development  of  technical  industry  and 
the  application  of  scientific  principles.  As  another  example 
of  which  you  give  in  your  impression  of  last  week  the 
opinion  expres^  in  1874  about  the  Gramme  machine 
wnen  introauced  into  England  by  Werdermann. 

You  very  properly  advise  yom*  readers  with  reference  to 
the  Ferranti  dynamo  machine,  not  "  to  put  too  much  faith 
in  any  extravagant  assertions  which  may  have  been  spread 
abroad  concerning  the  efficiency  of  the  new  dynamo  ; "  and 
you  propose  to  reserve  your  definite  opinion  on  the  machine 
until  "  we  have  had  the  opportunity  of  seeing  and  examin- 
ing it."  Quite  so !  Although  y6u  state  that  you  "  can 
safely  say  that  the  invention  is  something  more  than  a 
modification  in  minor  details,"  you  express  yourself  in 
guarded  language. 

Now  I  maintain,  Sirs,  that  we  are  not  in  the  same  posi- 
tion as  Dr.  Lardner  was  when  he  judged  his  big  ship.  Wo 
have  built  dynamos  of  every  conceivable  form,  and  are  fully 
conver^nt  with  the  principles  which  govern  their  action, 
know  how  to  measure  their  efficiency,  and  we  know  that 
simply  the  question  of  supply  and  demand,  besides  monopoly, 
determines  their  cost. 

But  however  enlightened  your  readers  may  be  on  this 
subject,  thanks  greatly  to  the  information  contained  in 
your  columns,  how  about  the  general  public  ?  Will  the 
every-day  reader  of  the  daily  paper — say,  the  educated  reader 
of  the  ^tmtf^— be  in  a  position  to  judge  between  "  essential 
differences"  and  "modifications  in  minor  details  ?  "  Will 
this  educated  reader  know  how  far  to  accept  as  correct  the 
statement  (as  contained  in  tho  Times  money  article  of 
September  22nd),  that  this  new  wonderful  machine,  tho 
joint  or  simultaneous  invention  of  Sir  William  Thomson 
and  Mr.  Ferranti,  "  can  be  manufactured  for  one-fifth  the 
cost  of  the  cheapest  dynamo  at  present  before  the  public  " 
because   "tho   great  feature   in   the  new  machine  is  th" 
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absence  of  iron  in  the  revolving  armature  "  (sic)  and  **  the 
increased  efficiency  is  aided  by  the  absence  of  the  commu- 
tator ?  "  Perhaps  the  educated  "  investing "  reader  pos- 
sesses shares  in  one  or  the  other  of  the  Electric  Light  and 
Power  Companies,  and  not  being  an  "  Electrical  Scientist," 
will  rush  to  his  stockbroker  to  part  with  his  shares,  since  he 
may  be  of  the  same  opinion  as  Mr.  Pertwee,  who,  at  the  end 
of  his  remarkable  letter  in  the  money  article  of  the  Times  of 
October  2nd  says,  with  regard  to  the  efficiency  of  the  Ferranti 
machine  .  .  .  "the  new  patents"  .  .  .  ^^  will,  if  expec- 
tations be  realised,  virtually  nave  the  effect  of  setting  aside 
completely  the  present  property." 

Your  space  is  too  valuable  to  reprint  the  whole  paragraph 
contained  in  the  money  article  of  the  Times  of  September 
22nd,  but  I  would  advise  you  and  your  readers  to  peruse 
the  same ;  to  learn  how  far  "  Jupiter  of  Printing  House 
Square*'  can  raise  the  wind  on  a  scientific  question,  or  to 
spsek  plainer,  on  a  proposed  industrial  undertaking.  The 
information  conveyed  in  the  paragraph  is  qualified  by  such 
expressions  as  "  we  understand  " — "  it  is  stated  " — **  we  are 
informed,''  whilst  the  prospective  picture,  drawn  of  this 
machine  is  based  on  two  scientific  principles  well  known 
to,  and  practically  applied  by,  electricians  for  some  years  now. 

You  and  your  refers  will,  I  doubt  not,  agree  with  me, 
that  in  the  face  of  the  fact  that  little  or  nothing  is 
known  of  or  about  the  Ferranti  machine,  such  language  in 
the  Times,  as  coming  from  its  editor,  is  not  only  misleading 
but  highly  injudicious — nay,  repreliensible.^ 

We  all  believe  in  the  improvement  and  simplification  of 
the  dynamo  machine,  but  to  advance  nnqualifiea  statements 
on  hearsay — on  questions,  too,  about  which  the  general 
reader  is  not  competent  to  judge — savours  of  a  proceeding 
which  we  should  think  has  been  played  out  in  the  late 
"Electric  Light  Bubble." 

I  have  no  endeavour  to  decide  either  for  or  against  the 
Ferranti  machine,  but  simply  wish  to  protest  against /mftZic 
opinion  being  influenced  by  a  leading  paper  on  a  financial 
question  relating  to  an  untried  invention,  and  I  believe  I 
shall  be  supported  by  every  right-minded  man. 
Yours  faithfully, 

MORE   LIGHT. 

[At  one  moment  our  correspondent  speaks  of  the  para- 
graph in  question  as  being  qualified,  and  shortly  afterwards 
to  its  being  unoualified.  This  is  at  least  somewhat  contra- 
dictory. — Eds.  Elec.  Rev.] 

ELECTRIC    LIGHTING. 
To  the  Editors  of  The  Elbcteical  Review. 

Sirs, — In  addition  to  the  discussions  on  the  merits  of 
rival  dynamo  machines  and  lamps,  the  public  is  likely  to  be 
further  distracted  by  the  claims  of  patentees  to  the  sole 
right  of  doing  everything  in  connection  with  electric  light- 
ing. 

Mr.  Edison  disputes  the  right  of  any  one  to  use  incan- 
descent lamps  other  than  those  coverea  by  his  patents,  and 
now  Mr.  Lane-Fox  claims  the  privilege  of  lighting  by  a  plan 
combining  the  use  of  dynamo  machines,  secondary  batteries, 
and  incandescent  lamps  in  multiple  arc. 

This  company  gives  to  the  world  a  better  method  of  doing 
the  same  thin^  by  secondary  batteries,  in  scries,  and  lamps 
from  these  series  in  multiple  arc. 

All  these  claims  and  differences  among  the  doctors  will 
probably  cause  Town  Councils  and  other  local  authorities  to 
pause  before  embarkiDg  upon  the  business  of  electric  light- 
ing under  Board  of  Traae  licences  or  Provisional  Orders, 
and  leave  the  development  of  the  enterprise  in  the  hands  of 
the  various  patentees  and  their  concessionaires. 
Yours  faithfully, 

GEO.  OFFOR, 
Manager,  the    South-Eastem   (Brush)    Electric 
Light  and  Power  Company  (Limited). 

London,  October  2Ut,  1882. 

LANCASHIRE  AND  CHESHIRE  TELEPHONIC 

EXCHANGE  COMPANY  (LIMITED). 

To  the  Editors  of  The  Electrical  Review. 

Gentlemen, — ^With  reference  to  the  article  in  your  issue 
'nst.  on  this  company  and  the  trunk  rates  between 


These  are  not,  as  you  suppose,  fixed  by  us  but  by  the 
Postmaster-General,  who  runs  the  wires  and  receiTeg  tbe 
whole  of  the  moneys  accruing,  less  £5  per  subscriber,  which 
he  returns  to  us  for  terminal  charges. 

Needless  to  say  this  rebate  is  not  suflScient  to  coTer  cur- 
rent expenses  in  connection  with  the  manipulating  of  the 
wires,  and  instead  of  being  gainers,  we  are  losers  bj  ihe 
transaction. 

From  the  above  you  will  readily  understand  that,  the  rates 
not  being  fixed  by  us,  we  are  powerless  to  make  any  altera- 
tion in  them. 

Yours  faithfully, 
KENNETH  MAC  IVER,  Secntary. 

Manchester,  October  2bth,  1882. 


NOTES. 


Notice  to  Readers. — Subscribers  are  hereby  notified 
that  in  future  the  supply  of  back  numbers  of  the  Electrical 
Review  cannot  be  guaranteed  by  the  publisher ;  it  is 
therefore  expedient  that  those  who  desire  to  complete  their 
sets  should  do  so  at  the  first  convenient  opportunity.  The 
publisher  also  desires  to  give  notice  that  after  December 
next  all  copies  dated  six  or  more  months  previously  will  be 
supplied  only  at  enhanced  prices,  that  is  to  say,  4d.nambeis 
will  be  charged  6d.,  and  others  at  similarly  advanced  rates. 


The  Use  of  Lead  in  Accumulatoks. — At  the  meeting 
of  the  United  Van  Consols  Lead  Mining  Oompany,  on  Tues- 
day last,  allusion  was  made  to  tbe  demand  for  lead  by  electric 
companies  for  their  accumulators  and  other  apparatus  as 
being  likely  to  tend  towards  raising  the  price  of  lead  ore 
from  £9  to  its  normal  price  of  £1 4  per  ton. 


Observations  ON  Earth  Currents. — By  Dr.  O.Frolich. 
— At  the  request  of  the  Committee  on  Earth  Cnrrenta  ap- 
pointed by  the  Electro-technical  Association,  the  firm  of 
Siemens  and  Halske  have  modified  their  so-called  '^  soot- 
writer"  (Russ-schreiber),  so  as  to  register  earth  currente 
continually.  For  a  trial  of  this  apparatus  one  of  the  wires 
ft'om  Berlm  to  Dresden  was  placed  for  a  time  at  the  dis- 
posal of  the  committee,  and  some  interesting  results  were 
obtained. 

The  apparatus  consists  essentially  of  a  current-disc 
moving  in  a  constant  magnetic  field.  Its  movements  are 
registered  by  a  pointer  upon  a  slip  of  paper  blackened  over 
with  soot  and  drawn  slowly  forward  oy  clock-work.  The 
zero  line  is  indicated  constantly  by  a  separate  index.  Tbe 
ordinates  of  the  curves  drawn  upon  the  paper  are  propor- 
tional to  the  currents  prevailing  at  the  time.  The  move- 
ment of  the  paper  is  regular  and  amounts  to  117  millimetres 
hourly.  The  wire  was  sunk  in  the  earth  at  Dresden  sod 
was  connected  with  the  earth  at  Berlin  by  means  of  the 
soot-writer.  A  Daniell  element  introduced  into  the  drcoit, 
gave  a  deviation  of  about  five  millimetres  at  the  soot-writer. 
The  author  figures  the  curves  obtained  on  the  evening  (S 
July  22nd  from  7.30  to  9.80  p.m.,  and  on  July  25th  from 
5.45  to  7.45.  On  the  first  occasion  the  weather  was  salti7, 
with  some  rain  ;  on  the  second  there  was  a  strong  thnnder- 
storm  with  frequent  flashes  of  lightning.  On  DOth  occa^ 
sions  the  current-curve  showed  a  tolerably  uniform  conrse^ 
accompanied  by  sudden  convulsive  deviations.  If  ^ 
neglect  these,  we  find  in  the  curves  prolonged  periods  m 
which  the  index  made  continually  a  track  of  a  cerUiB 
width  in  the  soot,  being  in  constsmt  movement.  This  ifi 
evidently  due  to  the  induction-strokes  produced  by  tde- 
graphing  in  the  neighbouring  wires  of  the  cable.  These 
inductions,  especially  if  the  Hughes'  apparatus  is  empk)}^ 
are  of  equal  strength  and  compensate  each  other,  so  tbst  the 
course  of  the  curve  is  not  disturbed  and  the  middle  d 
the  broad  track  represents  the  value  of  the  real  esr^ 
current.  J 

Of  the  sudden  deviations  in  periods  when  no  det^f^f^ 
are  being  sent,  some,  though  but  few,  are  due  to  te'  2\o  'ff^ 
attention  signals.  No  regular  periods  of  the  ear* — -ji**"* 
could  be  recognised  in  the  curves  obtained  eitbtf  ^"W^'sa^ 
days  or  on  others.    The  curve  obtained  during  t^rse-ji^ 


\     ^ 
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stonn  is  of  especial  interest.  The  course  of  the  corve 
of  the  earth  current  did  not  differ  essentially  irom  that 
obtained  on  the  former  occasions.  Very  conspicuous  are  the 
numerous  and  in  part  very  powerful  induction  strokes  in 
which  the  course  of  the  storm  may  be  traced.  These  induc- 
tion strokes  coincide  with  atmospheric  discharges,  for  in  a 
number  of  cases  where  the  time  was  noted,  the  official 
watching  the  apparatus  observed  lightning  simultaneously. 
The  deviations  in  the  curve  of  Julv  22na  may  be  due  to 
fainter  or  more  remote  atmospheric  discharges. 

The  chief  result  of  these  observations  seems  to  be  that 
during  a  thunderstorm  the  character  anvi  the  strength 
of  the  earth-current  are  not  essentially  changed,  and  that 
the  whole  influence  of  the  storm  is  expressed  in  induction 
strokes,  which  are  due  to  atmospheric  discharges. — Electro- 
iechnisch  ZeiUchri/L 


The  Behaviour  op  Sulphate  op  Lead  in  a  Secondary 
Battery. — Professor  0.  Lodge  communicates  the  following 
information  to  our  contemporary  Nature: — "Since  the 
meeting  of  the  British  Association  at  Southampton  I  have 
made  several  experiments  on  the  action  of  sulphate  of  lead 
at  the  negative  pole  of  a  decomposition  cell,  with  a  view 
to  ascertain,  not  whether  the  sulphate  was  reduced  in  bulk 
by  the  action  of  the  nascent  hydrogen,  a  matter  concerning 
which  I  had  satisfied  myself  before  in  the  negative,  but  the 
less  practically  important  matter  whether  any  trace  of 
metallic  lead  could  be  obtained  upon  the  negative  plate  by 
this  action. 

"  I  used,  therefore,  platinum  electrodes,  immersing  them 
in  a  paste  of  sulphate  of  lead  in  dilute  sulphuric  acid.  And 
at  the  suggestion  of  Prof.  McLeod,  in  order  to  obtain 
sulphate  pure  and  in  a  fine  state  of  subdivision,  I  pre- 
cipitated a  quantity  from  dissolved  carbonate. 

"The  paste  soon  settled  down,  leaving  about  a  quarter  of 
an  inch  of  clear  liquid  above  it,  which  was  decanted  off. 
Small  thick  platinum  plates  stood  in  the  paste  about  two 
inches  apart,  and  were  connected  with  either  three  or  two 
Leclanch^  cells.  When  three  cells  were  used,  the  evolu- 
tion of  gas  from  both  plates  speedily  scooped  out  a  hole 
round  each  filled  with  only  turbid  liquid,  which  was  kept 
agitated  by  the  bubbles. 

"  Under  these  circumstances  a  distinct  darkening  of  both 
plates  occurred,  and  after  a  day  or  two  they  showed  a  dis- 
tinct, though  extremely  thin,  coating  of  peroxide  and  of 
metallic  lead  resp^tively.  Prof.  McLeod  had  tried  the 
same  kind  of  experiment,  and  noticed  that  the  darkening 
occurred  more  readily  on  portions  of  the  plate  in  contact 
only  with  free  liquid  than  on  those  imbedded  in  paste. 

"  I  therefore  re-embedded  my  plates,  and  employed  only 
two  cells  to  charge  them,  so  that  the  bubbles  might  not 
have  power  enough  to  remove  the  paste  from  contact  with 
the  plates  at  all  parts ;  under  these  circumstances  the 
growth  of  peroxide  of  lead  at  the  +  plate  was  abundant, 
so  much  so  that  when  the  plate  was  ultimately  pulled  out, 
it  left  a  black  mass  behind  it,  which  had  penetrated  into 
the  white  paste  ;  but  the  growth  of  the  metallic  lead  on  the 
—  plate  was  even  less  perceptible  than  before,  and  it  was 
evioent  that  the  metalUc  lead  was  better  deposited  from 
the  solution  than  from  the  paste.  It  seemed  probable, 
therefore,  that  though  the  sulphate  is  exti'emely  insoluble 
in  dilute  acid,  yet  that  a  sufficient  trace  was  dissolved  to 
be  acted  on  by  the  hydrogen,  and  that  as  fast  as  this  was 
decomposed  more  was  dissolved  from  the  large  quantity 
of  solid  present,  provided  the  liquid  was  free  to  circulate 
and  become  replenished. 

''  To  test  this  further,  I  first  made  a  saturated  solution  of 
sulphate  of  lead  in  the  acid,  by  shaking  and  stirring  it  up 
with  the  finely  divided  precipitate  for  many  hours — though 
ordinary  dilute  sulphuric  acia  is  probably  perfectly  saturated 
without  any  such  treatment — ana  then  electrolysed  the  clear 
solution.  No  eflfect  is  ordinarily  perceived  under  these  cir- 
cumstances, and  I  could  perceive  none.  Hence  the  (quan- 
tity dissolved  at  one  time  must  be  something  infinitesimal ; 
.  and  it  is  able  to  give  no  appreciable  deposit,  unless  fresh 
r^      solid  is  present  to  replenish  it. 

8?**"       "  Next  I  took  a  vessel  full  of  the  sulphate  paste,  but  with 

2L*^  a  third  of  an  inch  clear  liquid  standing  above  it ;  and  into 

K?^  ^thia  clear  liquid  I  dipped  the  platinum  plates,  barely  letting 

*®*  ^,hem  touch  the  pasty  mass  below.    In  this  position  they 


remained  several  days  connected  to  two  Leclanchds,  and  the 
result  was  a  distinct  blackening  of  the  —  plate  with  a 
deposit  of  metallic  lead  from  the  solution  ;  but  the  +  plate 
scarceljr  seemed  to  receive  any  deposit  of  peroxide  except 
along  its  bottom  edge,  which  probably  just  touched  the 
paste,  and  which  showed  a  narrow  line  of  deep  puce  colour. 
The  observation  that  the  —  plate  received  its  deposit  more 
easily  from  the  free  solution  than  from  the  paste,  had  been 
previously  made  by  Prof.  McLeod.  But  to  get  the  deposit 
most  quickly,  it  is  best  to  immerse  the  plates  in  the  paste, 
and  to  cause  sufficient  gas  to  be  evolved  to  keep  them  free 
from  actual  contact  with  it ;  while  at  the  same  time  the 
solation  surrounding  them  is  so  near  a  large  surface  of  paste, 
that  it  can  be  very  rapidly  replenished. 

^'  On  neutralising  tne  acid  with  ammonia,  so  that  ammo- 
niacal  salts  and  common  salt  might  be  present,  in  which 
sulphate  of 'lead  is  known  to  m  somewhat  soluble,  the 
deposit  of  metallic  lead  went  on  with  far  greater  rapidity.* 

"  I  have  subsequently  repeated  the  expenments  with  a  paste 
of  ordinary  sulphate  of  lead,  and  the  results  appear  to  be 
quite  the  same.  A  week's  deposit  could  be  dissolved  off  the 
negative  platinum  plate  with  a  single  drop  of  nitric  acid, 
and  could  only  be  made  to  show  a  faint  precipitate  when 
salphuric  acid  was  added  to  this  solution  in  a  watch-glass. 

"  Moreover,  unless  the  plate  were  rinsed  on  extracting  it 
from  the  paste,  the  small  amount  of  sulphuric  acid  clinging 
to  it  was  sufficient  to  so  whiten  the  deposit  in  the  course  of 
a  ui^t  as  to  make  it  seem  almost  as  if  it  had  disappeared. 

"The  matter  is  rather  a  small  one  to  write  so  much  about, 
but  the  behaviour  of  sulphate  of  lead  in  secondary  batteries 
is  really  of  considerable  importance,  and  is  at  the  bottom  of 
a  great  many  of  the  difficulties  which  one  meets  with  in 
practical  operations  with  secondary  lead  cells. 

"  Moreover,  it  is  only  due  to  Dr.  Gladstone  that  I  should 
say  how  far  I  have  been  able  to  obtain  his  results  ;  and  he 
will  perceive  that  if  all  he  asserts  is  that  platinum  electrodes 
do  show  a  nearly  infinitesimal  tarnish  of  metallic  lead  (as  I 
understood  him  to  say  at  Southampton),  then  my  experience 
agrees  with  his.  But  I  think  that  this  is  merely  due  to  the 
partial  solabilitj  of  the  sulphate  ;  and  I  never  find  that  the 
reduction  is  able  to  spread  through  the  paste  in  the  slightest 
degree,  in  such  a  way  as  to  have  any  practical  bearing  on 
the  behaviour  of  a  secondary  battery." 


Gas  v.  Electricity. — Brampton  is  again  lit  with  gas, 
says  the  Derbyshire  Courier^  and  judging  from  the  report  of 
the  proceedings  of  the  Local  Board,  published  in  your 
columns  last  week,  the  members  think  they  have  made  a 
splendid  bargain  with  the  gas  company.  The  terms  are 
to  light  the  50  lamps  in  the  district  from  half  an  hour  after 
sunset  to  midnight  for  six  months  for  the  sum  of  £100. 
The  lamps  are  not  be  lit  on  moonlight  nights,  and  the  hours 
so  saved  are  to  be  put  on  after  twelve  o'clock  on  very  dark 
nights.  Some  time  ago  when  the  board  asked  the  company 
to  make  an  arrangement  of  this  kind  it  was  haughtily 
refused,  and  I  only  mention  it  now  as  indicating  some  little 
improvement  in  the  disposition  of  the  directors  to  meet  the 
wants  of  their  customers.  But  the  terms!  In  the  six 
months  the  lamps  will  be  lit  1,200  hours,  and  the  cost  for 
50  lamps  will  be  £100.  In  Chesterfield  the  lamps  were  lit 
nearly  4,000  hours,  and  the  cost  for  200  lamps  was  £980. 
In  other  words,  Brampton  is  paying  at  the  rate  o/ between 
£1,800  and  £1,400  for  what  Chesterfield  got  for  £980 ! 
It  has  been  said  that  the  tenders  of  the  Electric  Lighting 
Company  were  unsuccessful  both  at  Newbold  and  Brampton, 
"  mainly  on  account  of  the  price."    This  is  totally  incorrect. 

The  tender  at  Newbold  was  exactly  the  same  as  that  of 
the  Gas  Company,  viz.,  £200  for  63  lamps  for  six  months— 
the  period  asKed  for  ;  but  the  Gas  Company  offered  to  light 
an  additional  month  for  an  extra  £10.  Probably  the 
Electric  Lighting  Company  would  have  done  the  same,  but 
it  does  not  appear  that  thev  were  asked.  With  regard  to 
Brampton  the  error  is  still  more  flagrant,  for  there  the 
Electric  Lighting  Companv  agreed  to  light  the  50  lamps 
all  night  for  six  months  for  £100,  the  sum  that  is  being 
paid  to  the  Gas  Company  for  lighting  them  up  to  midnight  I 
Oor  friend  Mr.  C.  E.  Jones  has  plac^  on  record  his  opinion 
that  a  gas-lamp  is  as  good  as  a  policeman  ;  consequently  at 
Brampton  there  will  be  just  50  ''  policemen  "  deficient  after 
twelve  o'clock,  which  is  generally  understood  to  be  the  time 
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when  "the  enterprising  burglar"  does  his  "burgling!" 
Why  did  he  not  persuade  the  LocbI  Board  to  have  the 
lamps  lit  the  whole  night  ?  fiut  in  that  case  how  would  the 
cost  have  compared  with  that  of  the  electrio  light  ? 


The  Electric  Light  on  Ships.— The  Admiralty  have 
decided  to  light  the  troop  ship  Himalaya  throughout  with 
the  electric  light.  The  lamps  to  be  used  are  the  Swan 
incandescent.  The  dynamo  machines  are  of  the  Siemens 
type,  driven  by  the  Brotherhood  engines. 


Electric  Lighting. — A  special  meeting  of  the  Dundas 
Gas  Commissioners  was  held  last  week  for  the  purpose  of  con- 
sidering the  advisability  of  applying  for  a  Provisional  Order 
to  supply  electric  light  to  the  town.  A  report  by  the  gas 
manager  on  the  subject  was  read.  It  stated  that  the  works 
necessary  for  supplying  the  electric  light  to  the  town  would 
consist  of  two  centres  of  supply — one  at  the  gas  works  and 
one  in  Ward  B^ad.  The  size  of  the  engines  required  would, 
of  course,  depend  upon  the  demand  for  the  light.  A  very 
convenient  form,  the  dynamo  machine,  might  be  had,  which 
would  supply  40  arc  lights,  and  to  drive  this  machine  would 
need  an  engine  of  from  40  to  50  horse-power  nominal. 
This,  to  begin  with,  would  be  sufficiently  extensive.  Ho 
considered  that  a  ^ir  maximum  price  would  be  Is.  per 
hour  for  the  arc  light,  and  4d.  per  hour  for  the  incandescent 
lights.  For  the  safety  of  consumers  and  the  public,  he 
recommended  that  all  wires  in  the  principal  streets  should 
be  laid  underground  and  encased  in  tubes.  The  commis- 
sioners, after  full  consideration  of  the  matter,  unanimously 
resolved  to  apply  to  the  Board  of  Trade  for  a  Provisional 
Order  to  supply  electric  light  to  the  town. 

A  LOCAL  contemporary  says  : — "  It  seems  that  there  is  an 
immediate  prospect  of  the  manufacture  of  electric  lighting 
apparatus  taking  practical  shape  in  Glasgow.  The  great 
drawback  to  its  general  use  hitherto  has  been  the  expense  of 
the  necessary  appliances  and  the  motive-power,  but  if 
electric  generators,  motors,  and  lam^  can  be  manufactured 
as  cheaply  and  expeditiously  as  the  Universal  Electric  Com- 
pany undertake  to  do,  there  can  be  little  doubt  that  for 
public  works  and  street  lighting  at  least,  the  electric  light 
will  become  pretty  general.'* 

The  Hamilton  Town  Council,  at  a  special  meeting  on 
Thursday  week,  adopted  the  recommendation  of  their  com- 
mittee, "That  application  be  made  by  the  burgh  for  a 
Provisional  Order  as  being  the  best  policy  in  the  present 
circumstances." 

The  Glasgow  Corporation  have  decided  to  apply  for 
powers  to  supply  electric  light  for  public  and  private  purposes 
within  their  burgh. 

The  Dundee  Advertiser,  of  Saturday  last,  says  : — "Favour- 
able opinions  were  expressed  by  the  large  number  of  visitors 
to  the  exhibition  regarding  the  purity  and  coolness  of  the 
air  in  the  galleries.  The  preservation  of  the  purity  of  the 
colours  of  the  pictures,  as  well  as  the  purity  of  the  air,  is 
also  a  noticeable  improvement  due  to  the  electric  light,  and 
was  4>^ially  observed  in  deliciously  warm  colouring  in  the 
fine  work  by  Phil.  Morris,  A.R.  A.,  *  The  Gipsy,'  recently 
presented  to  the  town  by  Mr.  Orchar." 

In  the  "Third  Notice"  of  the  works  exhibited,  the 
reviewer  in  the  same  paper,  says  : — "  Those  stolid  conserva- 
tives, who  feel  it  to  be  their  chief  end  and  mission  to  oppose 
everything  which  savours  of  innovation,  have  been  loud  in 
their  prophecies  of  the  failure  of  electric  illumination. 
Especially  was  their  contempt  vented  upon  the  deluded 
enthusiasts  who  dreamed  of  utilising  the  new  light  in  picture 
galleries ;  and  it  was  confidently  asserted  that  the  perfect 
colour  transformations  which  the  light  from  common  gas 
caused  would  be  greatly  multiplied  with  the  inci-eased 
brilliancy  of  the  electric  light.  But  one  evening  vibit  to  the 
Exhibition  in  the  Albert  Institute  will  be  sufficient  to  dispel 
this  illusion.  It  will  be  found  that  the  delicate  greens  and 
blues,  whose  so  altered  appearances  under  gas-light  horrified 
the  very  artists  themselves,  retain  their  pristine  eflFect  under 
the  mildlv  diffused  electric  light ;  it  adds  to  their  intensity, 
without  depreciating  their  value.  Especially  is  this  notice- 
able in  the  Second,  Third,  and  Fourth  Galleries,  where  the 
^  light  is  so  defective  that  many  of  the  pictures 


can  only  be  properly  seen  by  the  aid  of  this  artificial  iUumi- 
nation.  These  are  points  which  artists  will  most  readily 
appreciate,  while  the  ordinary  visitor  will  not  be  ungrateful 
when  he  finds  that  he  can  have  better  light  than  gas  can 
afford,  without  losing  the  oxygen  which  nature  intended  for 
him,  and  which  the  gas  oonsumes  to  his  discomfort." 

At  the  meeting  of  the  Glasgow  Corporation,  on  Monday 
last,  the  clerk  read  a  letter  from  the  Brush  Electric  Light 
and  Power  Company  of  Scotland,  offering  to  place  a  nnmSer 
of  their  arc  lamps  in  anv  thoroughfare  the  Council  may  de- 
cide on,  so  as  to  show  what  their  system  is  capable  of  doing, 
on  being  paid  the  cost  of  gas  consumed  in  the  locality  in 
which  they  are  installed.  The  letter  was  remitted  to  a 
committee  for  report. 

The  Watching  and  Lighting  Committee's  recommenda. 
tion  that  the  application  from  the  Universal  Electric  Com- 
pany, for  permission  to  fix  an  electric  arc  lamp  on  the  top  of 
the  clock,  on  the  "  Shetter,"  at  Bridgeton  Cross,  the  com- 
pany fitting  up  and  lighting  the  same  free  of  charge,  was 
agreed  to. 

In  the  neighbourhood  of  the  Thuringian  town  of  Kosen 
there  are  some  disused  saltworks,  with  considerable  water- 
power.  The  latter  is  now  to  be  utilised  for  the  elejtric 
lighting  of  the  town,  and  Kosen  will  thus  be  the  first  German 
town  to  introduce  the  electric  light  for  illuminating  the 
whole  town. 

Mr.  Duncan  and  Mr.  Habdy,  both  of  Union  Street,  AW 
deen,  have  been  trying  the  electric  light  for  the  illumination 
of  their  shops.  The  experiments  have  been  most  satisfac- 
tory, and  these  gentlemen  have  determined. to  replace  the 
gas  by  the  electric  light. 

The  following  alterations  have  been  made  in  the  rale? 
issued  by  the  Board  of  Trade  in  August  last :— Rule  5,  the 
words  "  The  lands  which  the  applicants  propose  to  take  for 
the  purposes  of  licence  or  order  "  have  been  omitted.  Rule 
9,  the  wording  of  the  first  few  lines  of  this  rule  has  been 
altered  to  make  the  meaning  more  clear. 

The  City  of  London  Commissioners  of  Sewers  have  de- 
cided to  become  the  undertakers  for  the  supply  of  electricity. 
and  to  apply  tD  the  Board  of  Trade  for  licence  accordingly. 

"We  understand  that  Mr.  Conrad  Cooke,  whom  we  men- 
tioned last  week  in  connection  with  the  Sheffield  electric 
lighting,  now  holds  a  similar  position  in  regard  to  Reading. 


Electric  Light  Companies.— Under  this  heading  thf 
Financier  writes : — "  It  is  a  pity,  in  the  interests  of  the 
shareholders  and  of  the  public  generally,  that  the  varioQ' 
electric  light  companies  should  apparently  be  drifting  into 
litigation,  as  the  effect  can  only  be  that  their  progres  will 
be  paralysed  and  the  shareholders'  money  wasted.  ^J 
some  arrangements  could  be  come  to  for  the  good  of  all 
without  so  much  rushing  into  print,  and  so  much  matna! 
defiance  of  presumed  antagonists  and  infiingers.  The  effect 
of  the  warfare  is  simply  that  the  public  are  prevented  from 
adopting  as  readily  as  they  otherwise  would  do  this  iw^J 
useful  and  beautiful  light.  That  there  is  plenty  of  room  fo: 
all  is  one  of  the  most  patent  facts.  Why  then  so  modi 
quarrelling  ? " 


Electrical  Education.— We  hear  that  the  demand  for 
tickets  by  students  wishing  to  work  in  the  electrical  bbora- 
tory,  under  Professor  Ayrton,  at  the  City  and  Gnilds  w 
London  College,  has  now  become  so  great  that  until  lb? 
larger  rooms  at  the  new  Finsbury  College  are  ready,  it  ^ 
become  a  question  whether  any  more  tickets  can  oe  soli 
since  the  800  students  now  attending  the  electrical  com*? 
are  even  more  than  the  present  laboratories  will  accomfflo- 
date.  It  is  gratifying  to  find  that  this  opportunity,  ofew 
by  our  city  companies  to  workmen  to  obtain  sound,  cho«^ 
technical  education,  has  been  so  largely  taken  advantage  «• 
Men  in  the  employ  of  every  metropolitan  electric  ^^^ 
company  may  be  found  among  the  students  at  the  ^^^^ 
College,  and  in  some  cases  the  students  oome  regnlariyao^  i 
tance  of  thirty  miles,  being  employed  during  the  *^Y"*w  I 
country.  Some  of  the  employers  have  shown  tlie  raloe  tbey  I 
attach  to  their  men  being  technically  educated  bypj^^j 
themselves  the  college  fees. 
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Elkctric  Tricycles.— Last  week  the  paasers  by  were 
astonished  at  seeing  a  tricycle  electrically  lighted  and  elec- 
trically propelled  going  down  Qaeen  Victona  Street.  The 
source  of  the  electric  current  was  a  few  Faure's  accumulators 
resting  on  the  footboard,  the  electric  lamps,  of  which  there 
was  one  on  each  side  of  the  tricycle,  were  incandescent  lamps, 
giving  each  about  four  candles,  and  the  electro-motor  was  one 
of  those  recently  devised  by  Profe.  Ayrton  and  Perry,  and 
was  fastened  under  the  seat  which  was  occupied  hj  one  of  the 
inventors.  One  speciality  of  these  motors  is  their  compact- 
ness and  the  large  amount  of  power  they  can  furnish  for 
their  weight,  the  total  weight  of  the  quarter-horse-power- 
motors,  with  the  Faure's  accumulators  necessary  to  propel  the 
tricycle  with  its  rider  at  the  ordinary  speed,  as  well  as  to 
electrically  light  it,  being  only,  we  understand,  about  1^  cwt., 
or  but  little  more  than  that  of  a  second  rider. 


The  "  B.  T.  K."  System  op  Electric  Distribution. — 
We  have  been  presented  with  a  copy  of  the  circular  issued 
to  the  shareholders  of  the  South  Eastern  and  Provincial 
(Brush)  Electric  Light  and  Power  Companies,  Limited,  and 
also  a  block  plan  and  general  description  of  the  mode  of 
the  "B.  T.  K."  system  of  electric  distribution  invented 
and  perfected  by  the  electricians  to  these  companies.  It 
has  not  been  patented,  as  they  considered  that  the  electric 
light  in  general  should  not  be  hampered  by  such  means. 
Referring  to  the  block  plan,  A  shows  the  position  of  the 


automatic  regulating  apparatus  so  constructed  as  to  keep 
the  current  of  electricity  constant  whilst  being  used  for 
charging  the  accumulators,  which  may  be  situated  any 
distance  from  the  dynamo  up  to  35  miles ;  and  should  the 
dynamo  be  used  for  running  the  lamps  direct  from  the 
machine,  this  regulator  keeps  the  electromotive  force  con- 
stant, thereby  keeping  all  the  lamps  at  the  same  brilliancy 
independently  of  the  number  of  lamp^  burning.  This 
apparatus  enables  engines  to  be  utilised  that  could  not  be 
employed  under  any  other  system,  as  it  counteracts  the 
effects  of  variations  in  their  speed.  By  a  peculiar  automatic 
apparatus  situated  at  b,  only  the  proper  quantity  of  current 
is  allowed  to  enter  the  accumulator  to  supply  the  amount 
used  since  the  pi'evious  charge ;  this  apparatus  is  also  a 
meter  for  registering  the  quantity  of  corrent  supplied. 

At  c  is  an  automatic  contrivance  for  keeping  the  electro- 
motive force  constant  whatever  number  of  lamps  may  be 
turned  on  or  off  inside  the  dwelling-house  in  which  the 
aconmnlator  may  be  fixed. 

It  will  be  noticed  that  the  system  is  that  of  charging  the 
accumulators  in  series,  and  it  will  be  understood  from 
the  previous  description  that  as  any  accumulator  becomes 
charged  the  apparatus  b  cuts  this  accumulator  out  of  the 
series  until  some  of  the  current  has  been  used,  when  it 
brings  the  accumulator  into  the  circuit  again.  It  will  also 
be  seen  from  the  diagram  that  the  lamps  are  worked  direct 
from  the  accumulators  in  multiple  arc,  aud  the  apparatus,  c, 


keeps  the  electromotive  force  of  current  passing  to  the 
lamps  constant,  through  proportioning  the  resistance  of 
the  external  to  that  of  the  internal  resistance  of  the  aocumu- 
lator.  These  are  the  nrinci^  points  of  the  system,  but  it 
also  comprises  many  other  minor  apparatus. 

International  Protection  to  Ocean  Cables. — "To 
the  Editor  of  the  Evenings  Post :— Sir, — I  beg  to  enclose 
you  an  extract  from  the  London  Times,  pubUshed  in  the 
New  York  papers  of  this  morning,  suggesting  that  the 
United  States  Government  must  protect  submarine  cables 
by  international  treaties  as  follows  : — 

**The  Times  this  morning,  in  an  editorial  expressing  satisfaction 
at  the  completion  of  telegraphic  communication  between  the  United 
States  and  South  America,  refers  to  the  question  of  defending  cable.^ 
and  says,  *  the  United  States  cannot  too  soon  acknowledge  the  neces- 
sity for  shielding  submarine  telegraph  lines  by  international  sanc- 
tions, and  must  find  means  for  applymg  them.* 

"  This  is  a  question  that  has  failed  to  secure  any  definite 
action  on  the  part  of  foreign  Governments  up  to  this  time. 

"I  enclose  herewith  a  recent  correspondence  with  the 
Navy  Department  of  the  United  States  Government  on  this 
subject.  Also  the  instructions  of  the  Hon.  Wm.  H.  Hunt, 
Secretary  of  the  Navy,  to  Rear- Admiral  George  B.  Balch, 
commanding  United  States  naval  force.  Pacific  Station,  and 
a  farther  correspondence  between  the  Hon.  Wm.  Henry 
Trescott  and  his  Excellency  Senor  Bahnaceda,  Minister  of 
Foreign  Affairs,  Republic  of  Chili.  You  will  observe  that 
the  spirit  of  this  correspondence  clearly  indicates  that  sub- 
marine cables  in  the  free  seas,  the  property  of  American 
citizens,  will  receive  the  same  protection  as  our  national  flag 
on  the  high  seas. 

"  I  will  here  add  that  the  contracts  between  the  various 
Governments,  on  whose  shores  the  cables  of  this  company 
are  laid,  secure  to  this  company  the  international  protection 
deemed  so  necessary  by  the  London  Times,  and  which  up  to 
the  present  time  most  other  foreign  cables  have  failed  to 
secure.  Respectfully, 

*^  JAMES  A.  SCRYMSER, 
President  Central  and  South  American 

"New  York,  Telegraph  Company. 

"  October  nth,  1882." 

[The  correspondence  referred  to  by  Mr.  Scrymser  appears 
to  sustain  the  view  which  he  takes — viz.,  that  our  Govern- 
ment will  protect  the  cable  on  the  high  seas  adjacent  to  the 
South  American  coast  against  interference,  and  that  the 
Government  of  Chili,  now  administering  the  affairs  of  Peru, 
will  consent  thereto. — Ed.  Evening  FostJ] 

Western  Union  Telegraph  Company's  Election.— 
At  a  meeting  of  the  Western  Union  Telegraph  Company, 
to-day,  at  which  more  than  650,000  shares  were  voted  upon, 
the  following  Board  of  Directors  was  elected : — Norvin 
Green,  Thomas  T.  Eckert,  Edwin  D.  Morgan,  John  Van 
Home,  Augustus  Schell,  Harrison  Durkee,  Jay  Gould, 
Russell  Sage,  Alonzo  B.  Cornell,  Sidney  Dillon,  Cyrus  W. 
Field,  John  Pender,  M.P.,  Henry  Weaver,  Percy  R.  Pyne, 
Robert  Lenox  Kennedy,  Hugh  J.  Jewett,  J.  Pierpont  Mor- 
gan, Frederick  L.  Ames,  Edwin  D.  Worcester,  William  D. 
Bishop,  C.  P.  Huntington,  George  B.  Roberts,  Zalmon  G. 
Simmons,  Samuel  Sloan,  Erastus  Wiman,  Amasa  Stone, 
George  J.  Gould,  Chauncey  M.  Depew,  James  W.  Clendenin, 
George  T.  Baker. 

The  new  directors  will  meet  to-morrow  and  elect  officers. 
The  annual  report  was  submitted,  and  shows  that  the  capital 
stock  of  the  company  is  80,000,000  dols.,  of  which 
20,172*50  dols.  belongs  to  and  is  in  the  treasury  of  the  com- 
pany. A  small  portion  of  the  capital  stock  is  still  repre- 
sented by  certificates  of  indebtedness  in  the  hands  of  the 
Union  Trust  Company,  in  trust  for  the  parties  entitled 
thereto.    The  bonded  debt  at  the  close  of  the  year  was  as 

follows : — 

DoUars. 

Bonds  due  March  I,  1900—6  per  cent 941,38200 

Bonds  due  March  1,  1900—7  per  cent 3,920,0000i) 

Bonds  due  March  1,  1902—7  per  cent 1,373,00000 

6,234,382-00 


225,191-21 


Less  balance  of  sinking  funds  appropriations 
not  yet  used  for  redemption  ox  bonds,  held 
bj  the  Union  Trust  Company  trustees 

Total        6,009,190-76 

Two  thousand  pounds  in  sterling  bonds,  due  March  Ist, 
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1900,  were  redeemed  by  the  trustees  of  the  sinking  fund, 
July  1, 1881,  showing  a  surplus  of  127,258*76  dols.  Profits 
increased  it  to  7,118,070  dols.,  from  which  there  was  applied 
for  dividends,  interest  on  bonds,  and  sinking  fund  appropri- 
ation, 5,265,662-78  dols.,  leaving  a  balance  of  1,979,666'08 
dols.  represented  in  surplus  of  net  revenue  over  dividends, 
interest,  and  sinking  fund  appropriations.  For  new  property 
there  was  appropriated  during  tne  first  quarter  of  the  year 
815,425-90  dols.  Dating  from  January  1, 1882,  the  com- 
pany has  entered  into  contracts  with  the  Gold  and  Stock 
Telegraph  Company,  and  with  the  International  Ocean 
'J'elegraph  Company,  to  manage  and  operate  the  lines, 
property,  and  business  of  those  companiea  for  a  term  of 
ninety-nine  years,  guaranteeing  to  the  stockholders  quarterly 
dividends  at  the  rate  of  six  per  cent,  per  annum,  and  being 
entitled  to  all  revenues. 

The  statistics  show  :— In  1882,  181,060  miles  of  poles, 
874,868  miles  of  wire,  12,068  offices,  88,842,247  messages 
sent,  17,114,165-92  dols.  received,  9,996,095-92  dols.  ex- 
pended, leaving  profit  of  7,118,070  dols. — New  York  Even- 
ing Post,  2Srd  October. 

Cables  Repaired. — The  cable  between  Fao  and  Bushire 
is  repaired.  The  cable  between  St.  Lncia  and  Martinique 
is  repaired,  and  telegraphic  communication  with  all  places  in 
the  West  Indies  established. 


A    Bankrupt    Telegraph   Engineer.  —  Alexander 
Maclean,  telegraph  engineer,  was  examined  in  bankruptcy 
on  Monday,  in  Edinburgh  Bankruptcy  Court.    The  sederunt 
consisted  of  Mr.  George  Watson,  C.A.,  trustee  ;  Mr.  John 
Blair,  W.S.,  agent  in  the  seauestration  and  for  the  United 
Telephone  Company,  and    Mr.  Kelly,  of  Messrs.    Boyd, 
McDonald,  and  Jamieson,  W.S.,  for  the  bankrupt.    Ex- 
amined by  Mr.  Watson,  bankrupt  stated  that  he  commenced 
business  about  three  years  ago,  after  previous  sequestration 
as  an  electrical  engineer.    He  had  no  capital,  and  got 
assistance  to  the  extent  of  about  £150  fi*om  friends.     He 
was  never  able  to  repay  that  sum.    He  attributed  his  non- 
success  in  business  to  having  charged  too  low  prices  and  to 
the  disputes  he  got  into  with  telephone  patentees.    He  first 
found  himself  in  difficulties  when  an  action  was  raised 
against  him  by  the  United  Telephone  Companv.    If  he  had 
succeeded  in  the  litigation,  he  had  hopes  that  he  would  have 
retrieved  himself.    His  liabilities,  as  appeared  from  his  state 
of  affairs,  amounted  to  £1,725,  and  his  assets,  after  deduct- 
ing preferable  claims,  to  £18.    He  became  acquainted  with 
the  firm  of  Messrs.  Harrison,  Cox- Walker  and  Co.  about  a 
year  ago,  and  had  had  several  transactions  with  them.    In 
June  last  he  went  to  London  principally  to  see  the  Electrical 
Exhibition.    At  that  time  he  was  not  being  greatly  pressed 
by  his  creditors.    While  in  London  he  met  Mr.  Walker, 
and  ordered  1,000  transmitters.    His  reason  for  ordering 
the  transmitters  was  that  the  United  Telephone  Company 
were  applying  for  a  disclaimer,  and  he  wishea  his  order  given 
before  they  got  their  patent  again.    The  transmitters  had 
never  been  delivered  to  him.    After  further  examination, 
the  statutory  oath  was  administered. 

The  Storms.— The  Scotsman,  commenting  on  the 
storm  of  Tuesday,  says  :— "  With  the  occurrence  of  the  first 
severe  storm  of  the  season,  the  inevitable  result  hi&  happened 
— the  telegraphic  system  of  England  has  been  completely 
disorganised,  leading  to  much  inconvenience  and  loss  in  the 
transaction  of  business  throughout  the  country.  With  each 
succeeding  year  such  a  breakdown  under  the  existing 
circumstances  is  rendered  more  and  more  certain.  The 
trunk  aerial  lines  are  so  much  overweighted  that  they  are 
unable  to  withstand  such  a  strain  as  that  of  yesterday, 
and  they  are  wrecked  in  all  directions.  The  inconvenience 
was,  in  the  case  of  newspapers,  greatly  increased  yesterday 
by  the  fact  that  Parliament  had  just  re-opened,  thus  neces- 
sitating a  greatly  increased  telegraphic  service.  Our  special 
reports  have  had,  in  consequence,  to  be  considerably 
curtailed.  A  remedy  for  these  constantly  recurring  inter- 
ruptions of  one  of  the  chief  services  in  the  country  is  urgently 
called  for.  It  has  been  provided  in  Germany,  whei'e  a  net- 
work of  subterranean  lines,  placed  beyond  the  reach  of  every 
storm,  has  been  in  successful  operation  for  a  considerable 
time  ;  and  an  even  more  perfect  system  is  being  introduced 
in  France.  Ckadd  not  something  in  the  same  direction  be 
done  at ' 


On  the  Galvanic  Conductivity  of  the  Noxmetallic 
Bodies. — By  M.  Slouguinoffl — ^The  feeble  condnctivity  of 
the  non-metals  as  compared  with  the  metals  seems  to  depend 
on  a  more  complicated  structure  of  the  molecule.  As  the 
temperature  rises  the  molecule  grows  more  simple  and  the 
conductivity  increases.  Diamond  is  a  non-condnctor,  be- 
cause, according  to  Mendelejeff,  its  molecule  is  more  com- 
plicated than  that  of  graphite  and  charcoal.  The  molecnle 
of  conductive  red  phosphorus  is  simpler  than  that  of  the 
non-conductive  yellow  variety,  as  is  confirmed  by  certain 
chemical  considerations.  Certain  non-metals  conduct  Id 
the  gaseous  condition,  which  is  to  be  explained  in  the  same 
manner. — Wiedemann's  Beibldlter. 


NEW  COMPANY  REGISTERED. 

French  Electrical  Power  Storage  Compaxt 
(Limited). — Capital  £1,075,000,  divided  into  TVmw 
ordinary  shares  of  £1  each  and  100,000  preferred  shares 
of  £10  each.  Objects:  To  acquire  English  or  ibreign 
inventions  connected  with  electricity  and  electromotive  force, 
or  other  similar  agency.  Signatories  (with  one  share  eachj: 
—Simon  Philippart,  446,  Strand  ;  H.  P,  Girlain,  IS,  Percy 
Street,  Bedford  Square ;  W.  Bradley,  Surbiton ;  E.  J. 
Dowlen,  107,  Isledon  Road,  N.;  A.  Golden,  27,  St.  George's 
Road,  Regent's  Park  ;  F.  A.  Pincoffs,  5,  Warnford  Conrt; 
J.  Burton,  25,  Maddox  Street,  W.  Directing  qaalificatioo. 
shares  to  the  nominal  value  of  £500 ;  remuneration,  £3,000 
per  annum.  Registered  21st  inst.,  by  Campbell,  Ree?^ 
and  Hooper,  17,  Warwick  Street,  Regent  Street. 

OFFICIAL  RETURNS  OF  ELECTRIC  COMPANlEa 
The  following  returns  have  been  recently  filed  :— 
Anglo-General  Electric  Light  Company  (LiMrrEDi. 
— At  an  extraordinary  general  meeting  of  the  above  com- 
pany, held  on  August  14th,  it  was  resolved  to  transfer  the 
goodwill,  Ac,  to  the  Laing  Electric  Light  and  Power 
Company,  in  consideration  of  £75,000  in  fully  paid  ahar© 
of  that  company.  The  last  return  of  the  Anglo-Genenl 
was  filed  on  March  28th.  The  nominal  capital  is  £24,000. 
in  £1  shares.  15,000  shares  have  been  allotted,  and  sii- 
pence  per  share  paid  up,  the  total  calls  paid  amonnting  U> 
£875. 

Buenos  Ayres  Electric  Light  CoMPAifY  (LiMrrEo).- 
The  return  of  this  company,  made  up  to  March  8th,  vi^ 
filed  on  May  6th.  The  nominal  capital  is  £100,00<i. 
divided  into  9,986  shares  of  £10  each,  and  70  founden' 
shares  of  £1  each,  the  latter  shares  being  all  at  preBent 
issued. 

Consolidated  Telephone  Construction  and  Maij- 
tenancb  Company  (Limited).— The  annual  return  of  thif 
company,  made  up  to  May  8th,  was  filed  July  27th.  Tbt^ 
nominal  capital  is  £800,000,  in  £1  shares.  The  number 
of  shares  aUotted  is  145,165  ordinary  and  45,835  vendon; 
upon  the  former  £1  per  share  has  been  called,  the  latt« 
being  considered  as  fully  paid.  The  calls  paid  amount  t<> 
£154,165. 

Croydon  Electric  Light  Company  (Limited).-™ 
return  of  this  company,  made  up  to  August  24th,  was  fikd 
on  August  25th.  The  nominal  capital  is  £5,000,  in  £1 
shares.  590  shares  have  been  taken  up,  and  58.  per  ahiit 
called  thereon.  The  calls  paid  amount  to  £95  and  unpaid 
to  £52  103. 

National  Telephone  Company  (Limited).— The seoffla 
annual  return  of  this  company,  made  up  to  the  Ist  nit 
was  filed  0th  ult.  The  nominal  capital  is  £600,000,  m 
15,000  preference  shares  of  £10  each,  and  90,000  ordim^ 
shares  of  £5  each.  The  number  of  shares  taken  up  » 
105,000.  Upon  the  preference  shares  £6  has  beencsli«t 
and  the  full  amount  upon  each  ordinary  share.  The  m 
paid  amount  to  £539,618  and  unpaid  to  £11,502. 

Siemens  Brothers  and  Company  (Limited).-!^ 
return  of  this  company,  made  up  to  May  15th,  was  fiJwa 
May  25th.  The  nominal  capital  is  £400,000,  in  4»00ubIi«^ 
of  £100  each,  the  whole  of  which  are  allotted.  A  call « 
£75  has  been  made,  the  calls  paid  amounting  to  £900fiw. 

Midland  Electric  Light  and  Power  ^^^^^ 
(Limited).— The  return  of  this  company,  made  np  to  Ap 
20th,  1882,  was  filed  on  Mav  11th.  The  nominal  c^wtti* 
£50,000,  in  £10  shares,  but*the  only  shares  at  presentBsaPi 
are  those  taken  by  the  original  subscribers. 


Oct.  28,  1882.] 


THE  TKLBQBAFHIO  JOUBNAL  AND 

ELECTRICAL    REVIEW. 


341 


NEW  PATENTS— 1882. 


6016. 
Vablbt. 

6017. 
Vablbt. 

5019. 


C.  F. 
C.  F. 
C.F. 


4976.  **  Improyementfl  in  ship's  binnacles  and  compasses,  whereby 
the  compass  is  made  to  indicate  the  ship's  course  as  corrected  for  lee- 
way.*'   B.  E.  MHTitHKimtB.    Dated  October  19. 

4988.  "  Constmotion  of  electric  arc  lamps."  A.  Sbbbaillibb. 
Dated  October  19. 

4991.  "  Improvements  in  secondary  batteries,  and  in  the  manu- 
factnro  of  the  same."  J.  E.  Liabdet  and  T.  Donnithobnb.  Dated 
October  19. 

6001.  "Telephonic  instruments."  O.  L,  Andebs.  Dated 
October  20. 

5002.  '*  Fittings  for  incandescent  electric  lamps."  M.  Etans. 
Dated  October  20. 

5014.  '^Improved  means  of  regulating  electric  currents,  and 
electromotive  force  and  apparatus  therefor.  L.  Caxfbbll.  Dated 
October  21. 

5015.  '*  Electro-magnetic  and  magneto-electric  engines." 
Vablbt.    Dated  October  21. 

'*  Electro-magnetic  and  magneto-electric  eng^ines." 
Dated  October  21. 

"Electro-magnetic  and  magneto-electric  engines." 
Dated  October  21. 

**  Iron  and  steel  tubular  telegraph  poles,  and  manufacture 

of  certain  kinds  of  iron  and  steel  tiibes  for  telegraph  poles,  and 
for  other  purposes'."  J.  C.  Johnson  and  R.  Mabtin.  Dated 
October  21. 

5023.  "Carbons  for  incandescent  electric  lamps."  M.  Bailey. 
Dated  October  21. 

5035.  "Lightning  conductors."  H.  G.  Haddan.  (Ck>mmunicated 
by  J.  Eemaul.)    Dated  October  21. 

5050.  "Improvements  in  and  relating  to  electric  lighting  ap- 
paratus, which  improvements  are  partly  applicable  for  other  pur- 
poses." H.  H.  liAKB.  ((communicated  by  S.  F.  Van  Choate.) 
Dated  October  23. 

5055.  "  G^eneratizig  and  storing  electricity  and  appliances  con- 
nected therewith."    F.  H.  Vablbt.    Dated  October  24. 

5069.  "  Application  of  electricity  to  rotatory  hair-brushes."  N. 
J.  Holicbs.    Dated  October  24. 

5060.  "Machines  and  apparatus  employed  in  the  production, 
ooUection,  and  utilisation  of  electric  or  magnetic  currents  or  forces." 
J.  S.  Faibfax.    Dated  October  24. 

5078.  "Improvements  in  secondary  batteries,  also  applicable  to 
ordinary  galvanic  batteries."    A.  F.  Hnx.    Dated  October  24. 

5092.     "  Electric  generators."    E.  Jones.    Dated  October  25. 


freely  upon  its  longitudinal  axis.  The  cylinder,  o,  forms  the  mag- 
netic core  of  the  helix,  b.  It  preferably  has  an  enlargement,  or 
flimge,  e  (fig.  2),  formed  upon  its  upper  end.  Upon  the  lower  end  of 
^e  cylinder,  o,  is  fixed  a  small  pulley,  d,  which  revolves  beneath  the 
base,  A.  A  belt  or  band,  dS  passes  around  the  small  pulley,  d, 
and  also  around  a  larger  pulley,  b,  which  is  also  mounted  in  the  same 
plane  beneath  the  base,  a,  as  shown  in  dotted  Unes  in  fig.  1.  A 
crank,  f,  is  affixed  to  that  portion  of  the  shaft,  e,  of  the  pulley,  b, 
which  projects  above  the  base,  a,  by  means  of  which  crank  it  may  be 
turned  by  the  hand  of  the  receiving  operator  in  the  direction  indi- 
cated by  the  arrow.  When  tiie  crank,  f,  is  thus  turned,  the  soft  iron 
cylinder,  o,  constituting  the  core  of  the  hollow  helix,  b,  is  caused  to 
rotate  rapidly  in  the  direction  indicated  by  the  arrow  in  fig.  1.    The 
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1085.  "Electro-magnets  and  armatures  therefor."  W.  P. 
THOifPSOir.  (A  communication  from  abroad  by  Gerritt  Smith,  of 
America.)  Dated  March  7.  8d.  The  object  of  this  invention  is  to 
attain  a  greater  degree  of  rapidity  of  vibration  in  the  armatures  of 
eleotro-mag^ts,  such  as  are  employed  in  telegpraphic  receiving 
instruments  and  other  like  mechanism,  than  has  been  possible  with 
apparatus  of  this  kind  constructed  in  the  usual  manner.  The  inven- 
tion is  principally  useful  in  connection  with  telegraphic  apparatus, 
particularly  in  cases  where  unusual  rapidity  of  signalling  is  necessary, 
as  in  Wheatstone's  and  other  automatic  systems.  The  invention 
ooQsists  in  actuating  the  armature  of  the  electro-magnet  and  its 
neoeesary  mechanical  attachments  through  the  instrumentaUlrjr  of  a 
constant  mechanical  power  whose  action  is  controlled  by  electro- 
magnetism,  in  lieu  of  causing  the  armature  and  its  attachments  to  be 
actuated  solely  by  the  direct  attractive  force  of  the  electro-magnet  as 
iieretofore.  The  inventor  makes  use  of  a  cylinder  or  disc  of  magnetic 
metal,  such  as  iron  or  steel,  which  is  so  mounted  as  to  rotate  upon  an 
axis  within  a  magnetising  helix.  An  armature  of  iron  or  steel  is 
maintained  in  permanent  magfnetic  contact  with  the  surf aoe  of  said 
crlinder,  and  is  so  mounted  as  to  be  capable  of  receiving  motion 
therefrom  by  friction.  In  some  cases  the  inventor  provides  a  sprint 
or  other  retractor,  which  tends  to  exert  a  constant  force  upon  said 
armature  in  a  direction  opposed  to  that  which  it  derives  rrom  its 
Iriotional  contact  with  the  moving  cylinder.  Fixed  stops,  which  are 
pceferably  made  adjustable,  are  provided  for  the  pumose  of  limiting 
the  movement  of  the  armature  m  each  direction.  The  magnetising 
helix  which  surrounds  the  cvlinder  is  included  in  an  electric,  or  tele- 
graphic circuit,  and  a  suitable  key  or  transmitter  may  be  placed  at 
some  point  in  said  circuit,  which  acts  to  alternately  increase  and 
decrease  the  strength  of  current  traversing  said  circuit.  Fig.  1  is  a 
plan  view  of  an  apparatus  illustrating  one  method  of  carrying  out  the 
invention,  in  which  a  ^art  of  the  apparatus  is  broken  away  to  exhibit 
the  internal  construction ;  and  fig.  2  is  a  transverse  vertical  section, 
taken  in  the  plane  of  the  dotted  line,  2,  2,  in  fig.  1.  Beferrin^  to 
figs.  1  and  2,  a  represents  a  suitable  base  upon  which  Uie  various 
parts  of  the  apparatus  are  mounted;  b  is  a  helix *or  coil  of  thin 
msulated  wire,  which  is  wound  upon  a  hollow  bobbin,  ^,  the  lower 
flange  of  5^  of  which  should  be  formed  of  ebonite  or  other  insulat- 
ing material,  o  is  a  cylinder  of  soft  iron,  fitting  closely  within  the 
oentral  opening  of  the  hollow  bobbin,  b,  but  capable  of  rotaticg 


upper  surface  of  the  soft  iron  cylinder,  c,  is  polished,  and  is  moreover 
carefully  turned  and  fitted,  so  as  to  revolve  as  accurately  as  possible 
in  a  horizontal  plane,  h  is  an  armature  preferably  formed  of  a  thin 
flat  disc  of  soft  iron,  a  small  portion  of  the  periphery  of  which  rests 
upon  the  upper  surface  of  the  cylinder,  o,  near  the  edge  of  the  flange, 
as  shown  m  figs.  1  and  2.  The  disc  or  armature,  h,  is  capable  of 
moving  freely  in  a  horizontal  piano  upon  its  vertical  pivot  or  axis,  /i, 
but  the  extent  of  this  horizontal  motion  is  limited  by  a  rigid  arm  or 
lever,  i,  affixed  to  the  armature  and  moving  with  it,  which  plavs 
between  fixed  stops,  J  and  x.  These  stops  may  with  advantage  be 
rendered  adjustable  by  mounting  them  upon  screws,  or  other  well- 
known  equivalent  devices,  as  shown  in  fig.  1.  The  stop,  J,  is 
mounted  upon  a  standard,  l,  upon  the  base,  a,  and  the  stop,  x,  is 
mounted  upon  a  bracket,  /,  secured  to  but  insulated  from  the  standard, 
L.  The  retractor,  x,  consists  of  a  spiral  spring  attached  to  the  arma- 
ture,  H,  preferably  at  a  point  in  its  periphery  diametrically  opposito 
to  the  pomt  of  attachment  of  the  arm,  i.  The  retractor  is  capable  of 
adjustment  by  means  of  the  milled-head  and  spindle,  x^  or  other 
suitable  means,  so  as  to  exert  a  constant  force  of  a,nj  required 
amount  upon  the  armature,  h.  The  helix,  b,  terminates  m  the  pro- 
jecting wires,  tr,  tc,  which  are  electrically  connected  to  the  binoing 
screws,  w^  w^,  and  serve  to  form  a  connection  with  the  main  line. 
The  apparatus  thus  constructed  is  placed  at  a  receiving  station  in  the 
circuit  of  a  telegraph  line,  the  connections  being  completed  in  the 
ordinary  manner  by  means  of  a  wire,  w^,  connecting  the  terminal 
post,  ws  with  the  earth  at  the  receiving  station,  while  the  line  wire, 
to*,  coining  from  the  transmitting  station,  is  attached  to  the  termi- 
nal post,  w*.  The  key  at  the  transmitting  station  may  either  be 
arranged  to  open  and  close  the  drouit  of  the  main  battery,  t,  as 
shown  at  a^,  or  it  mar  be  inserted  in  the  manner  shown  at  q',  so 
that  when  closed  it  wiU  shunt  a  constant  resistance,  b,  normally  in- 
terposed in  the  Une,  and  thus  act  simply  to  alternately  increase  and 
decrease  the  strength  of  current  in  the  Une,  without  interrupting  the 
circuit.  The  operation  of  the  apparatus  is  as  follows:— When  a 
teleg^phic  communication  is  to  be  received  upon  the  instrument,  the 
cylinder,  o,  which  forms  the  core  of  the  cou,  b,  is  caused  to  rotate 
upon  ite  axis  in  the  direction  indicated  by  the  arrows,  which  mav  be 
effected  by  turning  the  cruik,  F,  as  hereinbefore  explained.  So  long 
as  no  electric  current  traverses  the  coil,  b,  the  friction  between  the 
cylinder,  o,  and  the  armature,  R,  which  resto  lightlv  upon  it,  will  be 
so  small  that  the  cylinder  wUl  have  but  a  slight  tendency  to  drag  the 
armature  alonff  with  it,  and  this  tendency  will  be  overcome  hj  the 
resistence  of  we  spring,  x,  so  that  the  armature  will  remain  m  ite 
normal  position  (shown  in  fig.  1),  the  arm,  i,  resting  in  contact  with 
the  rear  stop,  k.  When,  however,  an  electric  current  is  transmitted 
through  the  line,  as  by  the  depression  of  the  key,  q},  the  cvlinder,  o» 
instantly  becomes  magnetic  by  the  inductive  influence  of  tne  ooil|  b, 
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and  attrmctB  the  annfttare,  b^  which  reste  upon  its  peiipheiy.  The 
preeeore  prodnoed  bj  this  magpaetio  attraction  increases  the  friction 
between  the  two  sorfaces  to  such  an  extent,  that  the  antagonistio 
force  of  the  retracting  spring,  u,  is  OToroome,  and  the  armature,  h, 
IB  caused  to  turn  upon  its  axis  by  the  force  imparted  thereto  by  the 
friction  of  the  rotating  cylinder,  o.  Hence  the  arm,  i,  is  brought 
into  contact  with  the  stop,  J,  in  which  position  it  remains  so  long  as 
the  electric  current  from  the  transmitting  station  continues  to  traverse 
the  coil,  B.  When  the  ourrrait  is  interrupted  by  the  raising  of  the 
key,  a^,  the  attraction  between  the  cylinder,  c,  and  the  armature,  h, 
ceases,  whereupon  the  recoil  of  the  spring,  x,  instantly  restores  the 
armataxe,  h,  and  its  attached  arm,  i,  to  their  normal  position.  In 
case  it  is  denied  to  oi>erate  the  apparatus  by  an  alternate  increase  or 
decrease  in  tiie  strength  of  a  constant  current,  as  for  example,  by 
manipulating  tlie  key,  q^,  the  tension  of  the  retracting  spring,  h,  is 
so  adjusted  that  the  friction  due  to  the  magnetism  induced  by  the 
normal  or  minimum  strength  of  current  is  not  quite  sufficient  to  over- 
come  its  tension,  but  any  increase  of  friction  beyond  the  normal 
amount  will  overcome  the  spring,  and  instantly  communicate  a 
lateral  movement  to  the  armature,  h,  in  the  manner  hereinbefore 
explained. 

1142.  ^'Regulating  the  g^erative  capacity  of  dynamo  or  mag- 
neto-electric machines."  T.  J.  Handford.  (A  communication  from 
abroad  by  T.  A.  Edison,  of  America.)  Dated  March  9.  6d.  The 
object  of  this  invention  is  to  provide  simple  and  efficient  means  for 
regulating  the  generative  capacity  of  dynamo  or  magneto-electric 
machines  by  acting  upon  the  commutator  brushes  or  springs  to  move 
them  away  from  and  towards  the  x>oints  of  greatest  difference  in 
potential  or  most  effective  generation.  This  object  is  accomplislied 
by  a  mechanism  which  is  both  actuated  and  controlled  by  the  current 
generated.  For  this  purpose  is  used  a  double  or  single  motor,  or 
motor-like  mechanism,  connected  with  the  commutator  brushes,  so  as 
to  move  them  together  in  one  or  the  other  direction.  The  electric 
circuits  to  this  mechanism  supplied  by  the  current  generated  are 
made  and  broken  by  an  electro-magnet  also  energ^ised  by  the  current 
generated  by  the  machine.  In  carrying  out  this  invention,  the  arms 
carrying  the  commutator  brushes  are  mounted  on  a  yoke  pivoted 
iroon  the  journal  box  next  to  the  commutator  cylinder  and  around 
the  armature  shaft.  The  yoke  also  carries  a  worm  wheel,  with  which 
eng^ag^  a  worm.  Securea  to  this  worm  are  two  ratchet  wheels  with 
teeth  raking  in  opposite  directions.  With  these  wheels  engage  two 
pawl  bars  carried  by  armature-levers.  The  lower  ends  of  me  arma- 
ture levers  engage  with  circuit  makers  and  breakers  which  are 
pivoted,  Y'shaped  pieces  playing  between  contact  screws  and  making 
their  forward  contacts  when  the  armature -levers  are  retracted,  and 
their  back  contacts  when  such  levers  are  drawn  forward  by  their 
electro-magnets.  An  electro-magnet  (the  controlling  device)  is 
placed  in  a  multiple  arc  circuit  from  the  main  conductors  of  the 
machine.  A  resistance  is  also  placed  in  the  same  circuit.  An  adjust- 
■  able  shunt  around  more  or  less  of  this  resistance,  as  desired,  has  one 
part  connected  with  the  Y-shaped  circuit  controllers  and  the  other 
I>art  with  the  armature -lever  ox  this  controlling  magnet.  The  front 
and  back  contacts  of  this  last  armature-lever  are  connected  with  the 
coils  of  the  two  electro-magpiets  first  mentioned,  and  from  the  other 
ends  of  these  magnet  coils  connections  are  made  with  the  front  con- 
tacts of  the  Y-shaped  circuit  controllers.  A  spring  arm  is  employed 
to  determine  the  central  position  of  the  armature-lever  of  the  con- 
trolling magnet.  When  there  is  the  desired  deg^ree  of  generation  to 
supply  the  translating  devices  in  circuit,  the  controlling  armature - 
lever  stands  in  a  central  position,  leaving  the  circuits  to  both  of  the 
vibrating  mechanisms  open ;  but  a  decrease  or  increase  beyond  fixed 
limits,  caused  by  a  change  in  the  number  of  translating  devices,  or 
by  other  reasons,  produces  a  movement  of  the  armature-lever  of  the 
controlling  magnet  and  a  closure  of  one  or  the  other  circuit  to  the 
vibrating  mechanisms.  The  mechanism  in  circuit  operates  oontinu- 
ously  until  the  brushes  are  adjusted  to  the  desired  [point,  when  its 
circuit  is  broken  by  the  controlhng  magnet. 

1172.  <*  Incandescence  electric  lamps,  &c."  J.  Wauthibb. 
Dated  March  10.  6d.  Belates  to  improvements  in  incandescence 
electric  lamps,  and  has  for  its  object  first  to  obtain  a  greater  body 
of  light  in  a  small  compass  by  making  the  carbon  filament  of  peculiar 
form,  so  as  to  get  a  greater  length  of  filament  than  usual.  The 
invention  has  mr  its  object  secondly  to  lessen  the  number  of  joints 
in  the  conducting  wires  and  to  more  effectually  protect  the  said 
wires,  and  to  avoid  twice  sealing  the  exhaustion  tube  and  more 
effectually  protect  the  same  and  reduce  the  labour  and  cost  of  manu- 
facture. 


CITY  NOTES,  REPORTS,  MEETINGS,  &c. 

WEST    COAST    OF   AMERICA    TELEGRAPH 
COMPANY  (LIMITED). 

Undeb  the  presidency  of  Robinson  'K'At^/^ft|^  ^oq,,  chairman  of  the 
board,  the  fifth  ordinary  general  meeting  of  the  shareholders  of  this 
company  was  held  at  Cannon  Street  Hotel  on  Monday. 

The  notice  convening  the  meeting  having  been  read  by  the  secre- 
tarv,  Frederick  L.  Robinson, 

The  Chairman  said :  In  rising  to  move  the  adoption  of  the  report 
and  to  say  a  few  words  in  regani  to  it,  I  may  in  the  first  instance 
say  why  it  is  issued  at  so  comparatively  late  a  period.  You  all  know 
that  a  state  of  war  and  a  state  of  semi,  if  not  of  actual,  censorship 
exists^  on  the  coast,  and  that  it  is  impossible  in  the  present  dis- 
organised state  of  the  postal  and  other  arrangements  of  the  country 
to  count  upon  anything  like  regularity  in  the  transmission  of  accounts 
and  correspondence.  As  a  matter  of  fact,  it  often  happens  that 
letters  come  to  hand  two  or  three  mails  behind  time,  other  letters 
written  weeks    after    arriving    before    them.      This,   I    need    not 


say,  is  a  serious  matter  when  some  thiM  months  are  taken  to  tend 
out  an  inquiry  and  receive  an  answer  by  post ;  and  henoe  it  it  that 
our  accounts  are  issued  so  late  in  the  year.    Kext  year  we  heme  we 
shall    not    only   have    a    better    and    more   promisini^  bakjue- 
sheet,    but    we    hope    to    issue    it    at    an    earlier    date.     As 
regards    the    report   itself    I    may   say,    although   it    is  not  lo 
favourable  as  the  board  could  wish,  it  is  yet  as  satisfactory  as  imder 
all    known    circumstanoes  we    coidd  reasonably  expect  it  to  be. 
Whilst  reducing  our  expenditure  we  have  increased  our  income  by 
the  sum  of  £15,000  for  the  year,  and  we  have  to  riiow  a  net  pioftt  of 
£  1 ,  308,  a  result,  as  the  report  shows,  which  will  probably  be  looked  nwe 
as  satisfactory,  regard  being  had  to  the  oontinuanoe  of  Uds  dq^iloiMle 
war,  and  considering  that  Lima,  one  of  our  terminal  stationB,  was 
only  open  half  the  year ;  whilst  Mollendo,  another  of  the  company's 
stations,  was  blockaded  by  the  Chilian  fleet  during  the  whole  year. 
We  have  increased  our  staff  upon  the  coast  this  month  by  two 
clerks,  and  we  are  sending  out  two  more  clerks  in  anticipation  of 
increased  trafKc  and  work.     Notwithstanding  this  increase  of  oar 
expenditure,  I  have  reason  to  think  that  our  expenditure  as  a  whole 
will  be  less  than  at  present,  for  there  are  some  items  in  our  expendi- 
ture, to  which  I  need  not  now  call  attention,  which  will  be  reduced,  and 
others  which  will  disappear  altogether.    As  it  is,  and  as  the  report 
shows,  we  have  this  year  paid  all  the  interest  on  our  debentures,  as  well 
as  an  item  of  £8,299  15s.  8d.  outstanding,  due  by  the  company,  and  we 
have  now  a  respectable  balance  at  the  buUc.    As  reg^ards  the  future  of 
the  company,  and  not  to  indulge  in  predictions  and  expectations,  Ithink 
that  without  counting  upon  the  possibility  of  peace  beinff  restored, 
we  shall  have  a  sensible  addition  to  our  present  income,  ana  that  from 
our  own  work,  to  say  nothing  of  our  connection  with  th$  new  and  exten- 
Bive  lines  touching  the  Pacific  over  3,000  miles  until  they  reach  Kexioo 
and  the  United  States.    We  shall  be  able  to  show  in  our  next  report 
what  the  present  report  foreshadows,  a  considerable  improvement  in  the 
position  and  prospects  of  the  company.    The  gruano  contract  was  set 
for  1,000,000  tons  during  the  past  weex,  and  the  shipment  must  bmg 
necessarily  increased  business  to  the  coast ;  but  as  a  matter  of  fact, 
and  spealong  broadly,  it  is  not  a  g^ano  contract  that  is  wanted  on  Hut 
coast,  but  peace — peace  between  Chili,  Pern,  and  Bolivia.    At  Tal^ 
there  was  opened,  recently,  another  of  those  small  lines  of  railway, 
running  inland    from  the  coast;   and  from  this,   under  anything 
like  a  settled  state  of  things,   something  in  ^e  way  of  increased 
trade   and  commeroe  may  be  expected.    But  it  is  not  to  systems 
of    steam    locomotion    or   steam   navigation   we    must   look,  but 
to    the    restoration    of    peace    and    the    general    re-establishment 
of     something     like    cr^t,    commeroe,    and     industry.      As   a 
trading   company — for  we    are  neither   more  nor   less — it  is  not 
our  province  to  interfere  with  political  questions ;  it  is  our  bannesB 
to  he  the  friends  of  all,   and  offensive  to  none.     Still  it  cannot 
be  out  of  place  to  think  it  possible  to  bring  the  war  to  a  happy 
issue.    We  all  know  the  trading  condition  of  Lima ;  it  is  sununednp 
in  this,  the  rate  of  exchange  is  2^.  per  doUar.     What  the  rate  A 
exchange  is  the  state  of  trade  is,  and  what  the  state  of  trade  is  we 
all  know.    We  can,  however,  only  hope  for  better  days,  and  nothing 
would  give  me  greater  pleasure  than  to  be  able  to  announce  to-dsy 
that  peace  had  been  concluded  between  Chili,  Peru,  and  BoHvia.   M 
reganls  the  company*s  claim,  I  must  ask  you  to  leave  that  in  the 
huids  of  the  board.    It  involves  questions  of  municipal  aad  inter- 
national law,  as  well  as  questions  of  right  and  juatiee ;  and  this  is 
not  the  place  to  discuss  these.     Of  this  you  may  rest  assured,  that 
the  board  will  not  cease  to  press  their  claim,  which  they  believe  to  be 
fair  and  just,  and  unless  the  Chilian  Government  is  to  belie  its  hi^ 
reputation  for  honesty  and  honour,  it  will  not  be  pressed  in  rain. 
With  these  remarks,  I  beg  to  move  the  adoption  of  the  report. 

Mr.  T.  F.  Campbell  seconded  the  motion,  which,  on  being  pat  to 
the  meeting,  was  carried  unanimously. 

Mr.  T.  F.  Campbell  then  proposed  the  re-election  of  the  retiiinf 
directors,  Mr.  R.  E^ndal  (the  Chairman)  and  Mr.  Matthew  G^tay. 

Mr.  Scott  seconded,  and  this  proposition  was  also  oanied. 

The  Chairman  briefly  returned  thanks,  remarking  that  the  share- 
holders worked  very  hard  in  the  interests  of  the  company.  Nothing 
could  be  done  which  had  not  been  done  for  the  interests  of  the  com- 
pany  in  the  circumstanoes  in  which  the  board  had  been  placed. 

Mr.  Mason  nextproposed  the  re-election  of  the  retiring  anditof, 
Mr.  J.  Weise,  of  Turquand,  Youngs  and  Co. 

This  was  seconded  by  Captain  Marshall,  and  Mr.  Weise  wu 
re-elected. 

Mr.  Mason,  in  proposing  a  vote  of  thanks  to  the  Board, 
remarked  that  he  considered  the  accounts  satisfactory,  and  he 
thought  the  company  about  the  most  carefully  managed  one  d 
its  kind.    He  hoped  Mr.  Kendal's  anticipations  might  be  realised. 

In  reply  the  Chairman  said  on  the  last  occasion  of  their  meeting 
there  they  had  amongst  them  their  old  friend.  Colonel  Tilney,  f^ 
has  since  died.  He  left  a  testamentary  document  that  his  shares  in 
this  company  were  not  to  be  sold  but  to  be  kept  for  his  family, 
a  great  proof  of  oonfidenoe  in  the  company.  He  hoped  the  board 
would  always  have  regard  to  the  fact  that  they  were  tmstees, 
and  will  endeavour  to  do  the  best  for  the  shareholders. 

The  proceeding's  then  terminated. 


ELECTRIC  SUN  LAMP  COMPANY. 

Tbb  first  statutory  meeting  of  the  above  company  was  held  in  Ouinon 
Street  Hotel  on  Tuesday  last,  Sir  James  Carmiohael  presiding.  The 
secretaiy,  Mr  Pennell,  having  read  the  notice  convening  the  mesl- 
ing.  Sir  James  said :  G^entlemen,  my  first  duty  is  to  anologiss  on 
behalf  of  our  chairman  for  his  unavoidable  absence.  Tou  are  sU 
aware  that  this  meeting  is  a  formal  meeting,  what  is  oalkd  s 
statutory  meeting  convened  under  the  act,  and  at  such  meeting  no 
report  or  accounts  are  submitted  to  the  ^areholders.  At  the  mm 
time  I  think  it  would  be  satisfactory  to  you  for  me  to  state  v«T 
briefly  the  present  position  of  the  company,  and  what  it  has  been  dotegt 
and  if  any  gentlemen  present  desires  to  ask  me  any  qQeettons,  I  shall  be 
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The  statements  which  have  at  intervals  been  so  carefully  and 
ingeniously  propagated  regarding  the  extraordinary  eflSciency 
of  the  Ferranti  machine,  although  not  taking  so  great  an 
effect  on  the  public  mind  as  was  doubtless  anticipated,  have 
produced  a  certain  amount  of  uneasiness  amongst  the  share- 
holders of  the  Anglo-American  Brush  Electric  Light 
Corporation  and  its  subsidiary  companies,  if  we  may  judge 
bj  the  circulars  issued  by  the  parent  company  and  its  oif- 
spring  the  South  Eastern  Brush.  This,  however,  is  not 
to  be  wondered  at,  and  the  directors  of  the  Anglo- American 
Corporation  are  quite  justified  in  using  every  endeavour  to 
appease  the  natural  alarm  occasioned  amongst  those  interested 
in  the  future  of  the  Brush  system. 

It  is  perhaps  only  just  to  mention  in  the  first  place  that 
the  success  which  the  Brush  system  has  achieved  is  due  in  a 
great  measure  to  the  commercial  abilities  of  Mr.  Robert 
Hammond,  the  founder  of  the  company  called  after  his  name, 
who  at  first  was  the  sole  agent  for  the  Brush  light,  and  if 
the  Hammond  Company  can  secure  a  better  system,  as  it 
professes  to  have  done,  we  do  not  know  why  anything  should 
be  said  against  such  a  proceeding. 

In  a  former  article  we  touched  upon  several  points  con- 
tained in  the  prospectus  of  the  Ferranti  system  issued 
by  the  Hammond  Company.  At  present,  as  far  as  we  are 
aware,  the  only  direct  information  obtainable  regarding 
Ferranti*8  invention  has  to  be  sought  for  in  the  pages  of 
the  above-mentioned  circular.  We  have  recently  had 
brought  to  our  notice  by  a  friend  unconnected  with  any 
electric  light  company's  interests  a  circumstance  connected 
with  the  wording  of  this  pamphlet  which,  although  of  import- 
ance, might  easily  be  overlooked. 

The  circular  commences  thus  : — 

THE      *' FERRANTI"     SYSTEM 

OF 

ELECTRIC  LIGHTING. 


Sole  Agents: 

The   Hammond  Electric  Light  and  Power  Supply 
Company  (Limited). 

Adifantage*  of  the  Electric  Light. 

During  the  last  two  yean  the  electric  light  has  become  so  familiar 
an  object  throughout  this  country,  and  the  benefits  arising  from  its 
use  are  now  so  generaUj  acknowledged,  that  very  little  new  infor- 
mation can  be  given  under  this  head.  The  prominent  position,  how- 
ever, taken  bj  this  company  (the  Hammond)  in  the  erection  of 
electric  light  apparatus  enables  us  to  speak  with  a  considerable 
degree  of  authority  upon  the  practical  outcome  of  the  trials  made  at 
the  leading  works  in  eveiy  branch  of  industry. 

Then  follow  the  names  of  places  where  electric  lights  to 
the  number  of  over  550  have  been  installed,  as  we  under- 


stand it,  by  the  Hammond  Company.  In  no  case  can  we 
find  it  mentioned  that  these  installations  were  on  the 
Brush  system,  and  therefore  the  obvious  inference  forced 
on  the  mind  of  the  uninitiated  reader  is  that  all  this  applies 
to  the  Ferranti  invention. 

A  correspondent  in  the  last  number  of  the  Electrical 
Review  made  some  pertinent  remarks  concerning  the  share 
taken  by  the  Times  in  bringing  the  Ferranti  machine  before 
the  public,  but  we  consider  the  omission  of  the  name  to 
which  we  have  just  called  attention  much  more  deserving 
of  censure  than  anything  which  has  been  published  in  the 
columns  of  the  leading  daily  paper. 

It  seems  that  statements  misleading  in  a  certain  degree 
are  common  to  all  electric  light  companies,  but  we  do  not 
think  that  such  circumstances  in  the  majority  of  instances 
occur  knowingly,  but  more  because  suflScient  experimental 
data  concerning  the  absolute  capabilities  of  any  given 
system  is  not  forthcoming,  and  it  is  then  necessary  to 
theorise  or  draw  upon  the  imagination  as  to  what  degree  of 
eflSciency  may  be  at  least  hoped  for.  We  agree  with  the 
directors  of  the  Anglo-American  Brush  Electric  Light 
Corporation,  that  it  is  premature  to  promulgate  rash  state- 
ments as  to  the  capabilities  of  machines  which  have  not  yet 
been  constructed— or  at  any  rate  but  experimentally — and 
that  we  can  only  arrive  at  a  definite  conclusion  on  the 
eflSciency  of  such  apparatus  when  tests  have  been  made 
which  can  be  supported  by  independent  and  reliable  evi- 
dence. In  regard  to  this  point,  we  hope  that  some  day  we 
may  have  independent  and  reliable  testimony  concerning 
the  candle-power  of  a  Brush  lamp  when  a  given  horse-power 
is  being  expended. 

We  have  only  called  attention  to  one  febct  in  the  pam- 
phlet issued  by  the  Hammond  Company,  but  there  are 
others  deserving  attention.  Although  we  have  thought  fit 
to  express  ourselves  as  to  the  hona  fides  of,  not  so  much  the 
Ferranti  system,  as  the  manner  in  which  the  invention  is 
brought  forward,  the  "  scare  "  occasioned  has  been  of  some 
service,  for  the  Brush  directors  have 'come  to  the  conclu- 
sion that  the  time  has  arrived  for  a  general  reduction  of  the 
prices  of  dynamo-electric  machines  and  lamps.  This  in  it- 
self is  not  only  an  advantage  to  the  public,  but  the  Brush 
system  will  gain  in  the  end.  New  inventions  are  not  so 
much  required  as  low  prices  for  existing  apparatus,  and  if  a 
tendency  towards  reduction  in  this  direction  has  been  accom- 
plished by  the  rumours  regarding  the  Ferranti  machine, 
then  it  moj^perhapsy  sometimes  be  excusable  to  work  a  little 
evil  to  perform  a  great  good.  We  are  glad  to  observe  that 
the  Anglo-American  Brush  Corporation  is  on  the  point 
of  bringing  forward  dynamo-electric  machines  specially  con- 
structed for  the  purpose  of  lighting  by  incandescence.  Up 
to  the  present  we  do  not  know  of  any  thoroughly  successftil 
effort  at  electric  lighting  by  means  of  the  present  Brush 
system  with  Lane-Fox  lamps,  for  the  difllculties  attached 
to  arranging  a  circuit  combining  arc  and  incandescence  lamps 
are  much  greater  than  have  to  be  encountered  in  the  ordi- 
nary arrangement  of  lighting  by  incandescence. 

To  place  the  lamps  in  the  positions  required  in  a  strag- 
gling place  gives  rise  to  a  special  difficulty  which  we  shall 
bring  before  our  readers  in  the  course  of  the  next  week  or 
two.  This  difficulty,  we  may  add,  will  obtain  equally  with 
the  Ferranti  machine,  if  both  arc  and  incandescence  lamps 
are  actuated  by  the  cnrrent  from  the  same  machine. 


344 


THS  TELBa&APHIO  JOUBlf  AL  AND 

ELECTRICAL    REVIEW. 


[Oct.  28,  1882. 


great  trouble  and  annoyance.  We  are  pledged,  as  has  often  been  said 
before,  to  publish  agreat  quantity  of  the  market  prices  of  the  materials 
in  which  tne  West  £idian  colonies  deal,  and  we  are  pledged  to  publish 
the  movements  of  the  mail  steamers,  lists  of  passengers,  and  the  g^ene- 
ral  news  of  the  world.  Of  course  this  is  not  only  a  very  onerous  and 
difficult  duty  for  the  telegraph  company,  which  is  not  a  news  agency,  but 
it  eats  into  the  legitimate  sources  of  tne  revenue.  It  is  very  much  the 
Aame  thing  as  if  you  were  to  ask  railway  companies  from  the  north  to 
supply  everybody  in  London  with  coals.  It  is  really '  g^iving  for 
nothing  the  material  upon  which  we  ought  to  live,  and  it  is  not  only 
disadvantageous  to  us  in  that  respect,  but  it  also  causes  great  discon- 
tent in  the  matter  that  those  who  are  suppUed  with  news  are  never 
satisfied.  I  can  quite  understand  that  m  an  outlying  part  of  the 
country  where  you  get  up  in  the  morning  and  call  for  a  newspaper 
in  which  these  bulletins  are  contained,  that  you  might  be  inclined  to 
g^rumble.  Even  in  the  Times  here  you  often  hear  it  said,  *'  There  is 
no  news  in  the  paper."  The  English  ooloniate  complained  that  we 
gave  nothing  but  French  news,  and  the  French  ooloniste  complained 
that  we  gave  nothing  but  English  news,  and  so  between  the  two 
we  were  in  bad  odour  all  round,  where  it  was  not  our  fault.  These 
requiremente  are  difficult  to  meet,  and  it  does  not  seem  to  me  that  the 
conference  took  much  trouble  to  inquire  whether  they  were  reason- 
able requiremente  or  whether  we  could  fulfil  them.  However,  the 
scheme,  as  proposed,  was  carried  unanimously  by  the  delegates. 
I  do  not  myself  believe  very  much  that  this  scheme  will  come  to  any- 
thing. I  do  not  think  that  our  Government  is  inclined  to  put  down 
£350,000  in  cables  for  the  colonies ;  they  have  never  done  so  yet,  and 
I  don't  expect  they  will.  I  very  much  doubt  that  the  smaller  colonies, 
when  they  come  to  understand  what  is  meant  by  this  measure,  will  join 
in  it.  That  those  colonies,  with  a  revenue  of  £30,000  a  year,  should 
have  to  stand  the  work  of  heavy  repairs  in  the  Atlantic  I  think  will 
frighten  them  out  of  it.  When  you  think  that  some  of  the  cable 
repairs  cost  as  much  as  £90,000  in  one  repair,  I  think  probably 
that  will  rather  make  the  colonies  cool  a  httle  before  gomg  into 
such  a  business.  As  the  matter  stands  now,  Mr.  King^ford, 
our  representetive,  has  visited  the  different  colonies,  and  so 
I  am  not  without  hopes  that  some  good  will  come  from  his  repro- 
flentetions  and  interviews.  I  may  tell  you  that  I  have  seen  this 
morning  the  Beceiver-G^neral  of  Trinidad,  and  he  authorises  me  to 
say  that  the  subsidy  of  that  colony  has  been  increased,  and  is  in 
the  estimates  for  the  current  year  from  £2,500  to  £6,000,  which 
will  be  regxdarly  paid,  unless  this  scheme  should  come  to  anything, 
on  the  line  from  Bermuda  to  Kova  Scotia,  which  I  don't  believe. 
I  think  that  is  perhaps  a  sig^  of  rather  more  liberal  and  just 
feeling  towards  us,  and  am  not  without  hope  that  perhaps  with  some 
concessions  on  our  part  we  may  be  able  to  get  the  colonies  with 
us.  I  think  nobody  is  likely  to  take  our  place  in  a  losing  concern 
like  this.  The  Americans  have  laid  a  cable  down  on  the  West 
Coast  of  Mexico,  touching  Panama,  and  joining  with  the  West  Coast 
cable  lines  at  Lima.  I  Unnk  that  is  all  I  have  to  tell  you.  We  feel 
very  much  the  unfortunate  resulte  of  this  enterprise,  but  we  are 
convinced  that  it  is  entirely  owing  to  the  gpround  upon  which  we 
have  to  work,  and  that  nothmg  further  can  be  done  except  by  altera- 
tion of  the  terms  which  were  origpuially  entered  upon.  I  now  beg 
to  move  that  the  directors'  report  and  account-s  to  June  30th,  1882, 
submitted  to  this  meeting,  be  and  the  same  hereby  are,  received  and 
adopted. 

Mr.  Ford  seconded  the  motion. 

Mr.  Abbott  said  that  doubtless  the  meeting  was  surprised  at  the 
extraordinary  announcement  which  had  been  confirmed  in  the  report. 
Instead  of  the  West  Indian  colonies  rendering  the  company  any 
assistance,  they  had  in  contemplation  a  mag^nificent  scheme  to  assist 
the  coloniste.  If  their  plea  was  poverty,  how  was  it  that  they  could 
find  £650,000  contingent  on  the  English  government  finding  them 
£350,000  to  compete  with  capital  already  lying  dormant  (hear, 
hear)? 

Mr.  Bears  thought  they  would  have  listened  to  Mr.  Abbott*  s 
remarks  with  more  attention  if  he  had  prefaced  them  by  saying  that 
he  had  g^ne  to  America  in  the  interesto  of  the  shareholders  of  the 
West  Indian  and  Panama  Company  (laughter). 

Mr.  Abbott,  in  moving  a  vote  of  thanks  to  the  chairman,  hoped  that 
some  arrangement  mi^t  be  come  to  whereby  all  their  money  would 
not  be  swallowed  up  m  repairs.  It  was  time  some  such  plan  was 
matured. 

Mr.  Robinson  Kendall  seconded  the  motion,  which  was  carried  by 
acclamation. 

The  Chairman  briefly  expressed  his  thanks,  and  the  proceedings 
terminated. 


The     Eartbrn    Extension    Telkobaph    Cohpisy 

(LnoTED)  notifies  that  the  coupon  due  November  1st  on  thar  Ym 
per  Cent.  Debentures  wiU  bo  paid  at  the  Consolidated  Biak,  32, 
Threadneedle  Street.  Coupons  to  be  left  three  clear  days  for  eitoi- 
nation. 

"Brush"    Electric    Light  and   Power    Cohpast 

OP  SooTULWD  (LnoTED). — ^Mr.  N.  W.  Levin  has  retired  from  the 
board  of  this  company  on  account  of  his  approaching  visit  to  Nev 
Zealand. 

Submarine  Telegraph  Company. — Owin^  to  thecabks 

of  this  company  being  interrupted  by  the  storm  of  Tuesday  Urt,  tk^ 
receipt  of  telegrrams  from  the  Continent  has  been  greatly  inteznpted. 

Automatic  Telegraph. — Creditors  must  send  in  their 

claims  on  or  before  the  2 1st  November  to  Mr.  S.  M.  Biohardi,  d  HI, 
Fenchurch  Street,  E.C.,  the  liquidator. 

Applications  have  been  made  to  the  Committee  of  tbe 

Stock  Exchange  for  a  special  settling  day  in  the  shares  of  Ediiai'i 
Indian  and  Colonial  Electric  Company  (Limited),  and  for  a  qootatioa 
in  the  shares  of  the  Giilcher  Electric  Light  and  Power  Compasf 
(Limited). 

A  SPECIAL  settling  day  has  been  granted  tbe  Anglo- 
Austrian  Brush  Electrical  Company  (Limited)  shares,  namij, 
Tuesday,  24th  October,  1882. 
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Thb  Indo-Eueopean  TELBaRAPH  Company  (Limited) 

has  given,  notice  that  an  intorim  dividend  for  the  half-jear  ending 
30th  June  last  at  the  rate  of  5  per  cent,  per  annum,  free  of  income* 
tax,  will  be  payable  on  and  after  the  Ist  November  next,  on  all  shares 
standing  registered  in  the  companj^s  books  on  the  23rd  day  of  October, 
1882.  Coupons  held  in  this  country  must  be  deposited  at  the  com- 
pany's London  bankers,  Messrs.  Barclay,  Bevan,  Tritton,  Twells, 
and  Co.,  No.  54,  Lombard  Street,  E.C.,  three  clear  days  before  pay- 
ment, for  the  purpose  of  verification. 

The  Direct  United  States  Cable  Company  (Limited). 

— ^We  are  informed  that  the  board  has  resolved  upon  ihe  payment 
of  an  interim  dividend  of  five  shillings  per  share,  being  at  the  rate  of 
five  per  cent,  per  annum  for  the  quarter  ended  30th  September,  1882, 
such  dividend  to  be  payable  on  and  after  the  16th  November  next. 

The   Telegraph   Construction   and   Maintenance 

CoxPANT  (Lhotbd)  announces  a  distribution  at  the  rate  of  Is.  2d. 
per  £5  Second  Bonus  Trust  Certificate  on  November  Ist,  and  payable 
two  clear  days  after  presentation  of  coupon  No.  15  at  Messrs.  Barclay, 
Bevan,  and  Co.'s  Bank,  54,  Lombard  Street. 
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THE  BONA  FIDES   OF  ELECTRIC 
LIGHTING. 


The  statements  which  have  at  intervals  been  so  carefully  and 
ingenioosly  propagated  regarding  the  extraordinary  eflSciency 
of  the  Ferranti  machine,  although  not  taking  so  great  an 
effect  on  the  public  mind  as  was  doubtless  anticipated,  have 
produced  a  certain  amount  of  uneasiness  amongst  the  share- 
holders of  the  Anglo-American  Brush  Electric  Light 
Corporation  and  its  subsidiary  companies,  if  we  may  judge 
hj  the  circulars  issued  by  the  parent  company  and  its  oif- 
spring  the  South  Eastern  Brush.  This,  however,  is  not 
to  be  wondered  at,  and  the  directors  of  the  Anglo- American 
Corporation  are  quite  justified  in  using  every  endeavour  to 
appease  the  natural  alarm  occasioned  amongst  those  interested 
in  the  future  of  the  Brush  system. 

It  is  perhaps  only  just  to  mention  in  the  first  place  that 
the  success  which  the  Brush  system  has  achieved  is  due  in  a 
great  measure  to  the  commercial  abilities  of  Mr.  Robert 
Hammond,  the  founder  of  the  company  called  after  his  name, 
who  at  first  was  the  sole  agent  for  the  Brush  light,  and  if 
the  Hammond  Company  can  secure  a  better  system,  as  it 
professes  to  have  done,  we  do  not  know  why  anything  should 
be  said  against  such  a  proceeding. 

In  a  former  article  we  touched  upon  several  points  con- 
tained in  the  prospectus  of  the  Ferranti  system  issued 
by  the  Hammond  Company.  At  present,  as  far  as  we  are 
aware,  the  only  direct  information  obtainable  regarding 
Ferranti's  invention  has  to  be  sought  for  in  the  pages  of 
the  above-mentioned  circular.  We  have  recently  had 
brought  to  our  notice  by  a  friend  unconnected  with  any 
electric  light  company's  interests  a  circumstance  connected 
with  the  wording  of  this  pamphlet  which,  although  of  import- 
ance, might  easily  be  overlooked. 

The  circular  commences  thus  : — 

THE      "FERRANTI"     SYSTEM 

OF 

ELECTRIC  LIGHTING. 


Sole  Agents: 

The   Hammond  Electbic  Light  and  Power  Supply 
Company  (Limited). 

Advantages  of  the  Sleetrie  Light. 

During  the  last  two  yean  the  electric  light  has  become  so  familiar 
an  object  throughout  this  country,  and  the  benefits  arising  from  its 
use  are  now  so  generaUj  acknowledged,  that  very  little  new  inf or- 
I  mation  can  be  given  under  this  head.  The  prominent  position,  how- 
>^  ever,  taken  by  this  company  (the  Hammond)  in  the  erection  of 
^  eleotrio  light  apparatus  enables  mb  to  speak  with  a  considerable 
^^  degree  of  authority  upon  the  practical  outcome  of  the  trials  made  at 
[i^^  the  leading  works  in  eveiy  branch  of  industry. 

^tbnThen  follow  the  names  of  places  where  electric  lights  to 
^?*«the  number  of  over  650  have  been  installed,  as  we  under- 


stand  it,  by  the  Hammond  Company.  In  no  case  can  we 
find  it  mentioned  that  these  installations  were  on  the 
Brush  system,  and  therefore  the  obvious  inference  forced 
on  the  mind  of  the  uninitiated  reader  is  that  all  this  applies 
to  the  Ferranti  invention. 

A  correspondent  in  the  last  number  of  the  Electrical 
Review  made  some  pertinent  remarks  concerning  the  share 
taken  by  the  Times  in  bringing  the  Ferranti  machine  before 
the  public,  but  we  consider  the  omission  of  the  name  to 
which  we  have  just  called  attention  much  more  deserving 
of  censure  than  anything  which  has  been  published  in  the 
columns  of  the  leading  daily  'paper. 

It  seems  that  statements  misleading  in  a  certain  degree 
are  common  to  all  electric  light  companies,  but  we  do  not 
think  that  such  circumstances  in  the  majority  of  instances 
occur  knowingly,  but  more  because  sufficient  experimental 
data  concerning  the  absolute  capabilities  of  any  given 
system  is  not  forthcoming,  and  it  is  then  necessary  to 
theorise  or  draw  upon  the  imagination  as  to  what  degree  of 
efficiency  may  be  at  least  hoped  for.  We  agree  with  the 
directors  of  the  Anglo-American  Brush  Electric  Light 
Corporation,  that  it  is  premature  to  promulgate  rash  state- 
ments as  to  the  capabilities  of  machines  which  have  not  yet 
been  constructed— or  at  any  rate  but  experimentally — and 
that  we  can  only  arrive  at  a  definite  conclusion  on  the 
efficiency  of  such  apparatus  when  tests  have  been  made 
which  can  be  supported  by  independent  and  reliable  evi- 
dence. In  regard  to  this  point,  we  hope  that  some  day  we 
may  have  independent  and  reliable  testimony  concerning 
the  candle-power  of  a  Brush  lamp  when  a  given  horse-power 
is  being  expended. 

We  have  only  called  attention  to  one  fact  in  the  pam- 
phlet issued  by  the  Hammond  Company,  but  there  are 
others  deserving  attention.  Although  we  have  thought  fit 
to  express  ourselves  as  to  the  bona  fides  of,  not  so  much  the 
Ferranti  system,  as  the  manner  in  which  the  invention  is 
brought  forward,  the  "  scare  "  occasioned  has  been  of  some 
service,  for  the  Brush  directors  have 'come  to  the  conclu- 
sion that  the  time  has  arrived  for  a  general  reduction  of  the 
prices  of  dynamo-electric  machines  and  lamps.  This  in  it- 
self is  not  only  an  advantage  to  the  public,  but  the  Brush 
system  will  gain  in  the  end.  New  inventions  are  not  so 
much  required  as  low  prices  for  existing  apparatus,  and  if  a 
tendency  towards  redaction  in  this  direction  has  been  accom- 
plished by  the  rumours  regarding  the  Ferranti  machine, 
then  it  mAy, perhaps y  sometimes  be  excusable  to  work  a  little 
evil  to  perform  a  great  good.  We  are  glad  to  observe  that 
the  Anglo-American  Brush  Corporation  is  on  the  point 
of  bringing  forward  dynamo-electric  machines  specially  con- 
structed for  the  purpose  of  lighting  by  incandescence.  Up 
to  the  present  we  do  not  know  of  any  thoroughly  successftil 
eflfort  at  electric  lightmg  by  means  of  the  present  Brush 
system  with  Lane-Fox  lamps,  for  the  difficulties  attached 
to  arranging  a  circuit  combining  arc  and  incandescence  lamps 
are  much  greater  than  have  to  be  encountered  in  the  ordi- 
nary arrangement  of  lighting  by  incandescence. 

To  place  the  lamps  in  the  positions  required  in  a  strag- 
gling place  gives  rise  to  a  special  difficulty  which  we  shall 
bring  before  our  readers  in  the  course  of  the  next  week  or 
two.  This  difficulty,  we  may  add,  will  obtain  equally  with 
the  Ferranti  machine,  if  both  arc  and  incandescence  lamps 
are  actuated  by  the  current  from  the  same  machine. 
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THE  DJEDDAH-SOUAKIN  CABLE. 


Gentlbmen,— I  beg  to  send  you,  enclosed  herewith,  my 
report  on  the  electrical  condition  of  the  Submaiine  Telegraph 
Cable  manufactured  by  yon  for  the  Telegraph  Department 
of  the  Turkish  Government,  and  which  you  have  laid 
between  Djeddah  and  Souakin  in  the  Red  Sea,  during 
the  month  of  August  in  the  present  year. 

I  remain.  Gentlemen,  your  faithfully, 

PRANK  JACOB, 

Chuf  Electrician. 

Messrs.  Siemens  Brothers  &  Co.  (Limited), 

Telegraph  Works,  Woolwich,  and 

12,  Queen  Anne's  Gate,  London,  S.W. 

October  2Ut,  1882.' 

Report 
On  the  electrical  condition  of  the  Submarine  Telegraph 
Cable  manufactured  by  Messrs.  Siemens  Brothers  and  Co. 
(Limited)  for  the  Turkish  Telegraph  Department,  and  sub- 
merged by  them  between  Djeddah  and  Souakin. 

The  core  consists  of  a  strand  of  7  copper  wires,  weighing 
107  lbs.  per  nautical  mile,  covered  with  six  layers  of  gutta- 
percha, without  alternate  layers  of  compound,  weighing 
140  lbs.  per  nautical  mile. 

The  cable  was  shipped  on  board  the  s.s.  Rochtfort,  on 
July  24tb,  1882.  The  following  are  the  results  of  the 
tests  then  taken  : — 
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The  submergence  of  the  cable  was  commenced  from 
Djeddah  on  the  night  of  the  22nd  of  August,  and  the 
shore-end  landed  at  Souakin  and  the  final  splice  made. 

The  following  are  the  results  of  the  electriod  tests  taken 
at  Souakin,  twelve  hours  after  completion,  on  August  27th, 
1882  :— 

Length  of  cable  :  187*660  nautical  miles. 

Conductor  resistance:  2115  ohms,  or  11-27  ohms  per 
nautical  mile.  Mean  temperature  of  the  cable  by  com- 
parison with  the  sum  of  the  resistances  measured  at  75®  = 
66«^  Fahrenheit. 

Electrostatic  capacity :  56*18  microfarads,  or  -2994  micro- 
farads per  nautical  mile. 

Dielectric  resistance  per  nautical  mile,  as  observed  (in 
megohms)  :  1st  minute,  9,382  ;  2nd  minute,  11,035  ;  5th 
minute,  15,013  ;  10th  minute,  18,760. 

The  results  were  exactly  the  same  with  both  positive  and 
negative  currents,  and  absolutely  undisturbed  by  earth 
cuiTents. 

Dielectric  resistance  of  1st  minute  reduced  to  75®  Pahr., 
and  a  pressure  of  one  atmosphere  =  8,894  megohms  per 
nautical  mile. 

The  values  calculated  from  the  sum  of  those  obtained 
at  the  works  for  each  coil  tested  at  75°  Fahr.  are  for 
the  whole  cable  : 

Conductor  resistance       =     11*49  ohms  per  nautical  mile. 
Electrostatic  capacity     =    0*2984  microfarads  „ 

Dielectric  resistance        =      2140  megohms  „ 

Twenty-four  hours  after  completion  the  cable  was  tested 
bv  M.  Emile  Lacoine,  the  representative  of  the  Ottoman 
Telegraph  Department,  with  the  results  given  below : 
Length  of  cable      .        =  187*660  nautical  miles. 
Conductor  resistance      =      11*82  ohms  per  nautical  mile. 
Electrostatic  capacity     =   0*2982  microfarads     „        „ 
""*'*'        *  8563  megohms.       „        „ 

4982  megohms.       „        „ 
68"^  Fahr. 

FRANK  JACOB, 

Chief  Electrician. 

♦  The  electrofitatic  capacities  here,  as  in  aU  tests,  are  measured  by 
the  *' balance  method;"   the  yalues  in  this  case  are  slightlr higher 
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than  their  tme  yalues,  owing 
aa  coiled  in  the  tanks. 


to  the  self-induction  of  the  cable 


In  the  New  York  World  of  October  11th  we  read  tbt 
on  the  previous  evening,  "  A  banquet  was  given  to  Mr. 
John  Pender,  M.P.,  by  the  Executive  Committee  of  the 
Western  Union  Telegraph  Company,  at  Delmonico's  Hotel. 
Dr.  Norvin  Green  presided,  supported  bj  General  Thomis 
F.  Eckert.  The  invited  guests  were  Mr.  David  00% 
Field,  Mr.  Russell  Sage,  Congressman  Abram  S.  Hewitt, 
Judge  John  F.  Dillon,  Mr.  Cnauncey  M.  Depew,  6«iCTal 
Horace  Porter,  General  Wager  Swavne,  General  6.  Winilof, 
Mr.  Jav-Gould,  Mr.  Cyrus  W.  Field,  Mr.  Samuel  Sloan, 
Mr.  William  Dowd,  Mr.  J.  T.  Terry,  Mr.  C.  P.  Huntington, 
Mr.  John  Van  Home,  Mr.  George  I.  Gould,  Mr.  R.  M. 
Gallaway,  Mr.  A.  L.  Hopkins,  Mr.  G.  Fitigerald,  and 
Mr.  William  D.  Bishop.  Mr.  Pender  occupied  the  seat 
on  the  right  of  the  President.  After  dinner  t^ere  waa  wmt 
general  conversation,  and  Dr.  Green  proposed  the  guest 
of  the  evening." 

Mr.  Pender,  in  replying,  made  a  very  interesting  q)eedi,  an 
abstract  of  which,  derived  from  tlie  above  sonroe,  will  befoond 
below.  Having  dealt  first  with  the  statistics  of  the  tdemph. 
he  next,  by  inference,  exalted  th^  honotgr  of  the  re^mUhtlUtf 
of  those  at  the  head  of  the  telegraphs  to  an  eqaalitj 
with  that  of  the  Presidentship  of  the  United  States.  He 
then  alluded  to  a  reduction  in  ^Hhe  expense  of  the  system 
to  the  press,  as  to  enable  them  to  use  it  more  largely  tbaa 
they  have  hitherto  done."  Can  it  be  that  the  newa,  tele- 
graphed from  Philadelphia  a  few  days  later,  had  aboadf 
reached  the  astute  Chairman  of  the  Direct  United  8tat<s 
Cable  Company,  to  the  effect  that  four  influential  American 
newspapers  have  subscribed  the  stock  in  the  new  Baltimore 
and  Ohio  Cable  Company  ?  Afterwards  he  entered  into 
comparisons  of  Amencan  and  English  telegra|Ay,  and 
drew  somewhat  nnfiftvourable  conclusions  so  6eu:  as  the 
Government  monopoly  of  Great  Britain  is  concerned; 
but  we  will  let  his  words  speak  for  themselves,  they  run  as 
follows  . — 

^'Mr.  Chairman  and  Gentlemen  :  My  visit  to  Americi 
has  been  one  of  the  greatest  possible  satisfaction  to  me  and 
it  is  with  great  regret  that  I  shall  depart  from  among  joo. 
My  impression  on  leaving  America  after  having  seen  ita  T80t 
resonroes,  its  energetic  people,  its  daily  development  and 
the  immense  extent  of  territory  which  has  yet  to  become 
productive,  is  that  England  ought  of  all  things  to  be  prood 
of  America.    The  relations  which  now  exist  l^twiit  the  old 
conntry  and  the  new  are  simply  those  of  two  branches  of  tbe 
same  &mily.    Progress  is  apparent  here  even  in  a  more 
eminent  degree  than  in  England,  because  here  there  is  a  larger 
field  for  enterprise.    In  that  development   England  mo^ 
largely  participate,  because  it  cannot  &ii  to  have  the  effect 
of  increasing  tne  trade  betwixt  the  two  oountries.    In  q)eak- 
ing  of  the  future  of  telegraphy,  one  cannot  overlook  the 
wonderful  strides  of  commerce  during  the  last  fifty  year?. 
It  has  grown  twelve  times  faster  th^  population.    It  is 
made  up  of  two  unequaJ  items,  imports  ana  exports.   The 
trade  of  the  world  is  at  the  present  moment  represented  by 
£2,787,000,000,  composing  the  two  unequal  items  of  im- 
ports and  exports.    All  that  large  amount  of  commerce  is 
more  or    less  moved    by  the  telegraph.     There  ia  not 
an  operation  of  any  magnitude  tlmt  does  not  originate 
through  the  telegraph.    The  nineteenth  oentuiy  shows  a 
remarkable  increase  in  the  number  of  people  constituting  the 
civilised  nations  of  the  earth.    It  has  douhled  in  a  single  life- 
time.   In  1801  there  were  192,000,000  of  civilised  people; 
in  1880,  865,000,000.    The  population  of  the  United  States 
in  1800  was,  according  to  tne  census,  a  little  over  that  of 
Portugal,  which  has  5,000,000  inhabitwits.     The  popula- 
tion of  this  country  has  sprung  to  50,000,000.    With  that 
enormous  growth  and  still  onward  movement  of  population, 
telegraphy  will  in  all  likelihood  increase  in  a  still  CTeater 
ratio,  the  competition  in  trade  at  present  being  such  tbat  no 
man  has  a  chance  of  success  unless  he  uses  the  wires  extea- 
sively.    At  the  present  momrat  I  find  that  the  length  of  the 
wires  in  America  is  about  400,000  miles,  with  a  capital  of 
some  £16,000,000  sterling  invested  therein,  and  repr«nt- 
ing  a  vearly  revenue  of  £1,420,000.    The  submarine  cabte 
now  show  a  length  of  70,928  miles,  representing  a  capW 
of  £28,000,000  sterling,  or  nearly  three-fourths  of  tbe  taW 
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.  of  the  whole  of  the  telegraph  system  of  Europe,  and  yielding 
a  yearly  revenue  of  £3,000,000.  All  that  submarine  system 
has  been  created  within  the  past  twelve  years.  The 
total  length  of  the  wires  of  the  world,  including  sub- 
marine cables,  is  1,510,592  miles.  Their  estimated 
cost  is  £77,078,162,  the  estimated  revenue  being 
£12,580,481.  I  hold  that  this  system  of  telegraphy,  which 
has  been  so  n^idly  developed,  has  brought  into  connection 
with  eadi  other  every  centre  of  civilisation  and  commerce 
throughont  the  world.  Its  power  is  so  vast  in  the  various 
departments  of  politics,  commerce,  and  literature,  that  those 
who  preside  over  it  are  under  a  great  re^nsibility  for  its 
honourable  management ;  and  as  I  have  said  on  previous 
occasions,  the  responsibility  of  being  at  the  head  oi  the 
power  which  wields,  and  more  or  less  conducts  the  commerce 
of  the  world,  is  a  i)osition  which  it  is  as  enviable  to  occupy 
as  even  that  of  being  President  of  the  United  States,  great 
as  that  honour  is  (applause).  I  do  not  mean  to  say  that  the 
honour  is  greater  than  that  conferred  by  the  Presidentship, 
but  I  refer  to  the  responsibility.  In  addition  to  the  in- 
fluence and  power  at  present  maintained  by  telegraphy,  I 
hold  it  will  be  largely  used  in  the  future  in  promoting  the 
good  feeling  which  ought  to  exist  between  America  and  the 
mother  country  (applause).  I  would  suggest  that  the  press 
diould  take  a  more  active  part  in  that  cUrection  than  they 
have  hitherto  done.  I  have  been  disappointed  when 
I  have  taken  up  the  American  newspapers  to  see  so 
little  in  them  about  the  affairs  of  England.  Seeing  that 
the  growth  of  commerce  is  so  rapid  I  think  the 
press  should  arrange  matters  so  as  to  familiarise  the 
people  of  America  with  what  is  doing  in  England.  It  will 
be  my  dnty  when  I  return  to  endeavour  to  get  the  English 
press  to  pursue  the  same  course  in  regard  to  American 
news.  I  may  say  that  I  shall  be  glad  to  use  the  influence 
that  I  have  in  connection  with  submarine  telegraphy  to  so 
reduce  the  expense  of  the  system  to  the  press  as  to  enable 
them  to  use  it  more  largely  than  thev  have  hitherto  done 
(applause).  Let  me  make  one  remark  here  in  re^rd  to  the 
enterprise  of  some  of  our  English  newspapers,  during  the 
war  in  Africa  it  was  not  unusual,  nor  has  it  been  unusual 
during  the  late  war  in  Egypt,  for  the  penny  press  to  expend 
very  large  sums  upon  telegraphy.  I  remember  more  than 
one  oocasion  upon  which  the  penny  papers  in  London 
have  paid  as  much  as  £500  for  one  telegram,  showing 
that  tney  consider  it  so  important  to  send  full  and  early 
news  that  they  disregard  entirely  the  expenditure  it  may 
entail. 

"  I  have  desired  above  all  things  in  my  visit  to  America 
to  impress  upon  those  in  charge  of  this  great  power  the 
importance  of  their  trust.  There  is  no  system  of  telegraphy 
that  I  have  ever  seen  which  is  conducted  in  a  more 
thorough  manner,  and  more  with  a  view  to  meet  all  public 
requirements  than  that  of  the  Western  Union  (applause). 
I  may  say  that  it  is  omnipresent  in  America.  I  have  found 
it  in  the  most  remote  places.  I  have  found  it  even  on  the 
Indian  reservations,  and  there  is  in  every  corner  of  the 
country  evidence  that  the  company  is  alive  to  the  import- 
ance of  meeting  the  demands  made  upon  them  by  all 
classes.  When  I  look  to  the  vast  territory  which  their 
system  has  developed,  and  the  en6rmous  increase  in  tele- 
graphy which  must  arise  f^om  that  development,  I  can  only 
congratulate  the  Western  Union  upon  the  position  which 
they  occupy,  and  those  who  conduct  it,  for  the  manner  in 
which  they  are  carrying  out  their  operations  (loud  applause). 
As  to  the  treatment  which  has  oeen  accorded  me,  let  me 
say  that  I  have  found  those  at  the  head  of  the  telegraph 
system  vying  with  one  another  to  make  my  journey  pleasant 
and  my  path  smooth.  I  have  found  vour  telegraph  system 
so  thorough  that  I  have  been  enablea  to  conduct  my  busi- 
ness in  England  ahnost  as  easily  as  if  I  had  been  sitting  in 
my  office  in  Old  Broad  Street,  London.  As  to  the  different 
systems  of  the  two  countries,  that  of  England  is  in  the  hands 
of  the  Government,  while  that  of  America  is  controlled  by 
private  companies.  I  must  confess  that  I  am  not  altogether 
satisfied  with  the  progress  that  has  been  made  in  our  system 
in  the  ten  years  during  which  our  system  has  been  in  the 
hands  of  the  Government.  We  have  not  had  the  same 
scientific  development ;  we  have  not  had  the  same  reduction 
in  rates,  or  the  same  extension  of  system.  In  short,  I  do  not 
consider  that  the  Government — that  the  English  Govern- 
ment— have  given  the  fecilities  to  the  English  people  that 


the  Western  Union  have  given  to  the  people  of  America 
during  that  period  of  ten  years.  I  should,  therefore,  regret 
to  see  that  enterprise,  which  is  so  energetically  carried  on, 
withdrawn  from  the  control  of  private  individuals  (loud 
applause). 


GORDON'S  ALTERNATING  CURRENT 
MACHINE. 


When  writing  on  the  subiect  of  this  machine  last  week 
we  omitted  certain  particulars  with  which  Mr.  Gordon  had 
&voured  us,  thinking  that  a  little  extra  consideration  of  the 
subject  woidd  be  advisable.  We  expressed  our  doubts  as  to 
the  accuracy  of  the  results  obtained  by  the  inventor  and  his 
co-workers  concerning  the  efficiency  of  the  machine,  which, 
apparently,  gave  back  in  the  lamps  94  to  98  per  cent,  of  the 
inoicaAed  horse-power.  The  following  figures  of  the  best 
result  obtained  were  given  to  us  by  Mr.  Gordon,  who  says 
that  the  limit  of  error  in  taking  the  indicator  diagrams  may 
probably  be  5  or  6  per  cent.  It  was  found  that  the 
steam-engine— which  we  mentioned  as  having  been  employed 
on  board  the  cable  ship  Calabria  for  "picking  up  **  opera- 
tions— when  running  at  140  revolutions  per  minute  (present 
normal  speed  of  dynamo-electric  macnine),  and  being 
entirely  disconnected  from  the  madiine,  showed  15  indicated 
horse-power.  When  coupled  up  to  the  machine,  and 
running  at  the  same  speed,  with  1,312  lamps  in  circuit,  the 
engine  indicated  143  horse-power  (the  mean  of  several 
diagrams  varied  from  140  to  147  indicated  horse-power).  The 
two  Biirgin  machines  used  as  exciters  are  worked,  as  we  have 
already  noted,  by  a  separate  engine,  and  are  said  to  absorb 
6  horse-power.  Our  readers  are  also  aware  that  Mr. 
Gordon's  tests  of  the  Swan  lamps  at  21  candle-power  give 
an  expenditure  of  *1  horse-power  absorbed  in  each  lamp. 
He  therefore  assumes  from  these  tests,  and  the  observations 
regularly  going  on  in  the  photometer  room,  that  the 
1,312  lamps  represent  an  electrical  horse-power  of  131*2,  and 
calculates  his  efficiency  as  follows: — Horse-power  used  ia 
producing  the  current,  143  —  15  +  6  =  134  horse-power, 

131*2 
efficiency  then  equals     ^^^    =  98  per  cent,  in  the  lamps. 

In  the  first  place  looking  at  the  figures  only,  we  allow 
that  Mr.  Gordon  is  auite  justified  in  subtracting  the 
15  horse-power  indicated  by  the  engine  when  running  free, 
but  he  is  not  right  in  adding  on  6  horse-power  for  the 
exciting  machines.  This  does  not  come  into  the  question, 
because  it  is  absorbed  in  the  work  indicated  by  the  engine 
driving  the  large  machine.  For  instance,  if  we  suppose  that 
the  electro-magnets  of  Gordon's  machine,  which  are  excited 
by  the  current  produced  by  the  expenditure  of  6  horse- 
power in  the  Biirgin  machines,  could  be  replaced  by  per- 
manent magnets  of  the  same  strength,  then  the  engine  still 
indicates  143  horse-power  to  keep  1,312  lamps  alight,  but 
we  lose  sight  of  the  6  horse-power  altogether.  Therefore 
this  item  imould  not  be  brought  into  the  calculation  at  all. 

The  horse-power  will  then  be  143  —  15  =>^128,  and  the 
131*2 
efficiency    ^^q     ^  ^^^^  *'^*"^  ^^^   P^^'  ^'^*''»  which  is 
absurd. 

Besides  the  error  we  have  here  pointed  out,  it  is  more 
than  probable  that  in  many  of  the  Swan  lamps  the  energy 
expended  did  not  amount  to  more  than  half  that  which  Mr. 
Gordon  assumes  ;  and  if,  as  on  the  occasion  of  our  visit, 
some  of  them  were  actually  out,  the  assumed  electrical 
power  of  181-2  expended  in  the  lamps  may  in  ideality  not  be 
more  than  100.  No  account  is  taken  of  the  conductor:^ 
which,  however  low  their  resistance  may  be,  must  bear  some 
proportion  to  the  resistance  of  1,812  lamps  arranged  as  we 
described  last  week.  If  we  take  the  resistance  of  two  of 
these  lamps  in  series  between  the  conductors  as  approx- 
imately 80  ohms  when  at  21  candle-power,  then  the  total 
lamp  resistance  (656  sets  of  2)  will  be  roughly  "12  ohms,  or 
exclusive  of  the  conductors,  about  15  times  greater  thau 
the  internal  resistance  of  the  machine. 

It  will  be  clearly  seen,  therefore,  that  no  correct  estimate 
of  the  efficiency  of  Gordon's  machine  can  be  arrived  at  until 
a  series  of  careful  tests  have  been  made  by  several  observers. 
We  must,  in  justice  to  the  inventor,  state  that  be  does  n 
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soppose  the  figures  given  to  us  to  be  matheraaticallj  accurate, 
but  he  claims  that  the  efficiency  of  his  machine  is  so  high 
that  the  difference  between  it  and  an  ideally  perfect  machine 
is  nearly  covered  by  the  ordinary  errors  of  observation.  We 
may  add  that  the  indicator  diagrams  were  taken,  quite  irre- 
spective of  Mr.  Gordon's  experiments,  by  the  engineers  of 
the  Telegraph  Construction  and  Maintenance  Company. 


ADDYMAN'S  FRICTION   CLUTCH. 


In  the  description  of  the  Electric  Jjaunch  which  appeared  in 
our  issue  of  October  14th,  we  made  mention  of  an  applica- 
tion of  Addyman's  Friction  Clutch,  for  throwing  in  or  out 
of  gear  either  of  the  two  electro-motors  used  for  propelling 
the  vessel.  This  invention  should  be  of  great  service  to  all 
engineers  engaged  in  putting  up  the  electric  light,  and, 
in  fact,  wherever  dynamo-electric  machines  are  employed. 
The  principle  of  the  apparatus  is  shown  in  figs.  1  and  2. 

The  power  is  exerted  by  the  insertion  of  the  wedge.  A, 
opening  out  the  levers,  bb,   and  thereby  expanding   the 


Company,  is  of  the  opinion  that  Addyman's  Mction  datch 
deserves  all  that  has  been  said  in  its  favour,  and  that  for 
electrical  work,  where  the  transmission  of  power  throng 
shafts  is  intermittent,  he  recommends  the  apparatus  with 
every  confidence. 


SPRATT'S  ELECTRICAL  SIGNALLING 
APPARATUS  FOR  COMMUNICATING 
OUTBREAK  OF  FIRE. 


The  systems  which  have  hitherto  been  in  use  for  signaUing 
to  a  fire  station  a  notice  of  the  outbreak  of  a  fire  in 
the  neighbourhood  of  a  signal  post  have  been  generally  of 
one  description.  The  arrangement  of  the  apparatua  k 
been  such  that  the  signal  given  has  merely  indicated  from 
what  post  the  alarm  has  been  sent,  but  no  means  have  been 
provided  for  enabling  any  details  of  the  nature  or  eiact 
locality  of  the  outbreak  to  be  indicated.  In  Mr.  Spratt's 
system,  not  only  is  the  usual  signalling  arrangement  pro- 


Fio.  2. 


Fio.  3. 


Fio.  1. 


friction  ring,  c,  which  grips  the  shell,  D,  over  its  whole  sur- 
face. This  shell  runs  loose  on  the  shaft  when  the  wedge  is 
withditkWQ. 

The  lever  actuating  the  wedge  may  be  worked  by  hand  or  by 
a  wheel  and  screw.  When  frequent  disconnection  is  required, 
a  simple  lever  attached  to  the  ^edge  is  all  that  is  necessary. 

Fig.  3  shows  an  arrangement  for  utilising  old  pulleys. 
E  E  acts  as  a  crank  pin  to  drive  the  ring  c.  Fast  and  loose 
pulleys  which  have  hitherto  been  indispensable  are  now  no 
longer  required.  Other  methods  have  been  devised  for 
accomplishing  that  which  the  Addyman  Clutch  is  appa- 
rently the  best  adapted  for,  but  most  of  them  appear  to  have 
been  defective  in  their  action.  Some  of  the  more  important 
engineering  periodicals  have  spoken  very  favourably  as  to 
the  merits  of  Addyman's  apparatus,  and  as  far  as  we 
have  had  the  opportunity  of  judging  it  acts  admirably.  The 
manufacturers  are  Messrs.  J.  Bagshaw  and  Sons,  of  the 
Victoria  Foundry,  Batley,  Yorkshire,  and  the  clutch  has 
already  found  its  way  into  the  factories  of  many  eminent 
firms.  We  understand  that  the  invention  has  been  applied 
in  America  for  the  last  ten  years,  and  although  it  has 
been  known  in  England  for  some  time  past,  it  has 
not  apparently  been  prominently  brought  forward  till  quite 
recently. 

We  are  pleased  to  bring  it  before  the  notice  of  elec- 
tricians, to  whom  it  might  not  possibly  appear  through  the 
ordinary  channels  of  giving  publicity  to  mechanical  novel- 
ties. 

Apropos  of  the  Electric  Launch,  we  may  say  that  Mr. 
Eeckeuzaun,  the  engineer  to  the  Electrical  Power  Storage 


vided,  but  means  is  also  given  to  the  individual  who  gives 
the  alarm  of  telegraphing  any  particulars  that  may  be  con- 
sidered advisable.  If  the  invention  of  Mr.  Spratt  consisted 
merely  in  the  addition  of  a  telegraphing  instrumenfc  to  the 
ordinary  apparatus  the  idea  would  hardly  be  worthy  ot 
notice,  but  the  inventor  has  so  arranged  all  the  parts  that 
the  ordinary  signal  and  aLso  the  telegraphing  are  both  te 
by  the  same  instrument,  so  that  complication  and  miiltii»- 
city  of  pieces  are  avoided.  The  arrangement  of  the  cir- 
cuit is  such  that  one  battery  only  is  required  for  anj 
number  of  signalling  posts,  whilst  means  are  P^^p^ 
for  testing  the  condition  of  the  wire  whenever  consiaeRd 
desirable. 

The  general  piinciple  of  the  whole  system  is  as  foU<>^\' 
At  the  fire  station  there  is  a  receiving  instrument  of  the 
&tep-by-step  type,  and  at  each  of  the  posts  there  w  a 
st€p-by-step  transmitter.  The  battery  is  at  the  station. 
and  the  line- wires  pass  from  there  to  the  nearest  post,  theace 
to  the  next,  and  so  on.  In  the  receiving  instrument  there 
is  an  electro-magnet  which,  each  time  that  the  cnrrentii 
completed  at  either  of  the  posts,  attracts  its  armature,  i^ 
armature  works  an  escapement,  controlling  an  escapeniiait 
wheel.  The  escapement  wheel  has  an  index  fixed  upon  Jt> 
axis,  and  the  reciprocating  motion  of  the  armature  caiefc 
the  index  to  pass  around  the  dial.  The  dial  is  marked  m 
the  letters  of  the  alphabet,  and  some  other  signs,  and ontf 
outer  circle  with  the  names  of  the  several  poste  OJ^P"^ 
A  key  is  provided  for  setting  the  index  to  zero  ;  it  opcn«» 
mechanically  by  causing  a  lever  to  press  upon  a  cam  on  tn 
same  axis  ^ith  the  index. 
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The  first  movement  of  the  armatm*e,  by  shifting  a  small 
finger  or  lever,  closes  a  local  circait  in  which  a  bell  is 
indudedy  and  the  bell  sounds.    The  zero  kej  also  acts  on 


'f    r^. 


li*T. 


-TS-l 


fi 


Fia.  1. 


this  finger  to  open  the  circuit  at  the  same  time  that  the 
index  is  set.  There  is  also  a  plug  circuit  closed  in  the  local 
bell  circuit,  and  the  bell  can  be  silenced  when  desired  by 


the  circuit  at  the  station,  and  takes  the  battery  off  the  line, 
and  so,  as  will  be  explained,  indications  can  be  given  to 
the  operator  at  the  post. 

The  transmitting  instrument  at  each  post  consists  of 
a  revolving  contact-maker  with  the  proper  number  of 
contacts  to  correspond  with  the  receiving  instrument ;  so 
that  a  complete  revolution  of  the  transmitting  handle,  or 
wheel,  produces  a  complete  revolution  of  the  index  on  the 
dial.  Each  contact  made  by  the  transmitting  instrument 
closes  the  circuit  momentarily,  the  circuit  normally  (or  when 
the  instrument  is  at  rest)  being  open. 

This  revolving  contact-maker  is  so  arranged  that  it  can 
either  be  turned  by  hand  fi:om  letter  to  letter,  or  it  can  be 
actuated  by  the  pulling  out  of  a  stop,  which  causes  the 
contact-mtuker  to  revolve  the  distance  required  to  move  the 
index  at  the  receiving  station  until  it  points  to  the  name  of 
the  post  which  signals.  Thus  the  operator  at  the  central 
station  knows  where  the  fire  call  comes  from. 

For  verbal  communication  the  contact-maker  is  moved 
round  by  hand,  step  by  step,  to  the  letters  it  is  desired  to 
transmit. 

In  one  position  in  which  the  contact-maker  can  be  placed, 
the  circuit  is  closed  through  a  galvanometer,  the  needle  of 
which  consequently  deflects. 

At  the  same  time  the  position  of  the  index  at  the  station 
will  show  to  the  operator  there  that  he  can  communicate 
with  the  post,  which  he  does  by  depressing  his  key. 

Each  time  that  he  does  this  the  galvanometer  needle  will 
fall  back,  there  being  then  no  current  on  the  line  or  through 
the  galvanometer  coils.  In  this  way  any  prearranged  signs 
may  be  given,  and  information,  if  necessary,  conveyed  by 
the  Morse  code. 

Fig.  1  shows  the  general  arrangement  and  combination  of 
the  apparatus  for  connecting  a  district  with  a  fire  station. 


Fio.  2. 


FiQ.  3. 


withdrawing  the  plag.    The  battery  which  works  the  whole       The  instruments  at  the  station  are  indicated,  also  those  at 

system  is,  as  already  stated,  at  the  central  station,  and  here       four  outljing  poets. 

also  a  finger-key  is  provided  which,  when  depressed,  closes  Fig.  2  is  a  front  elevation,  partly  in  section  of  the  step- 
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bj-step  receiver  at  the  Btation.  Fig.  3  is  a  side  elevation, 
also  partly  in  section  of  the  same. 

Fig.  4  is  an  elevation,  partly  in  section  of  the  instnunent 
at  a  ^l  post.    Fig.  5  is  a  plan  of  the  same. 

In  fig.  1  A  is  the  8tei>-b7-step  receiver,  b  the  main 
battery,  c  the  short-circnitine;  key,  d  the  bell  in  a  local 
eircnit,  e  the  bell  battery,  and  f  the  ping  socket.  At  the 
station  there  is  also  a  testing  galvanometer,  o,  and  a 
switch,  H. 

At  each  post  there  is  a  rotary  circuit-closer,  i,  which  in  a 
complete  revolution  carries  the  index  of  the  step-by-step 
receiver  completely  around  the  dial. 

The  current  from  the  main  battery  when  the  circuit  is 
dosed  passes  through  the  coils  of  the  electro-magnet  in  the 
receiver,  out  to  the  posts,  and  back  from  any  post  at  which 
the  circuit  is  closed,  to  the  battery.    The  circuit  can  also. 
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TV'ben  desired,  be  closed  in  the  station  hy  the  switch,  n,  and 
then  the  deflection  of  the  galvaiion)t?tL'r,  d,  will  abow  that 
the  cimuit  m  complete;  throu^rhont.  AVJion  the  ciicnit  is 
completed  at  either  post  the  operator  at  tie  atation  can 
neverthcJeas  take  the  battery  off  the  external  part  of  the 
drcttit  by  depressing  the  key,  c  ;  this  he  does  \*n'  the  pur- 
pose of  communicating  with  the  i>ost  in  the  manner  to  be 
descriljed. 

The  local  Ijell  circnit  is  normally  open,  hut  it  is  completed 
by  the  first  movement  of  the  index  of  the  receiver  and 
remains  complete  until  the  index  is  rei>iaeed  hy  the  attend- 
unt,  ^  The  bell  can  be  silenced  l>y  removing'  the  plug  at  f  ; 
tfiia  iR  necessary  when  commnnieating  from  the  station  to  a 

In  figs.  2  and  3  a  is  the  electro-nmo^iet  of  the  step- by- 
Step^  receiver  and  b  its  armature.  The  armature,  b,  is 
carri''^  **"—  the  bliorter  arm  of  a  lever  pivoted  at  b^  ;  the 


longer  arm  of  the  same  lever  carries  an  anchor,  J^,  which, 
during  the  to-andfro  movements  of  the  armature  resolting 
from  the  attraction  of  the  magnet  and  the  reaction  of  the 
spring,  J*,  serves  to  propel  the  ratchet-wheel,  c.    The  wheel, 

c,  has  as  majij  teeth  as  there  are  si^  upon  the  dial  around 
which  it  carries  the  index,  (^,  this  inaez  being  mountei 
upon  the  axis  of  the  wheel.  To  give  greater  certainty  to 
the  movement  a  ratchet-wheel,  (^,  is  provided  on  the  same 
axis.  This  wheel  has  double  the  number  of  teeth  of  c,  and 
with  it  the  light  spring  pawl,  e*,  engages,  i^^  is  a  projection 
from  the  armature-lever  which,  when  the  armatore  is 
attracted,  comes  down  upon  the  light  lever,  d,  and  caiues  it 
to  make  contact  with  the  point,  #.  The  bell  circuit  is  then 
completed,  through  the  standard,  (^,  upon  which  the  lerer, 

d,  is  carried,  through  the  pivot,  d*,  of  the  lever,  through  fte 
point,  e,  and  through  the  standard,  e^,  which  carries  the 
ccmtact  point. 

/  is  a  fins^er  key  which  has  two  duties  to  perform,  viz.,  to 
set  the  index,  c\  to  the  zero  mark,  and  simnltaneonslj  to 
sever  the  contact  between  the  parts  d  and  e.  It  effects  tk 
latter  by  means  of  the  stem,  /^  which,  when  the  key  is  de- 
pressed, strikes  upon  the  lever,  d,  and  raises  the  end  of  it, 
by  which  contact  is  made,  d^  iba  small  insulated  spring, 
serving  to  retain  the  lever,  ^,  in  either  of  the  positions  whi^ 
it  has  to  assume.  /'  is  a  spring  for  returning  the  finger 
W>  />  when  it  is  released.  The  index,  (^,  is  brought  to  the 
zero  mark  by  the  following  means  : — ^it  is  not  fixed  upon  the 
axis  of  the  wheel,  r,  but  is  carried  upon  a  tube,  which  em- 


Fio.  6. 

braces  the  axis  firmly.  Upon  the  tube  there  is  also  fixed  the 
heart-shaped  cam,  c^,  which  the  end  of  the  key  lever  is  jfflt 
able  to  pass  when  the  cam  is  in  the  position  indicated  in 
fig.  2  ;  in  all  other  positions  the  key  lever,  when  depraed, 
tmnsts  the  cam  round  until  it  assumes  this,  the  zero  position. 
In  these  figures  the  short-curcuiting  key,  c,  the  bell,  D,and 
the  plug  socket,  F,  are  also  seen.  In  fig.  4,  g  is  an  insolated 
spring,  with  which  the  line-wire  is  connected,  and  i  is  * 
rotary  contact  making  cam  in  connection  with  the  reiorn 
wire.  The  contact  cam,  i,  can  be  turned  round  by  mean  of 
the  jointed  handle,  i\  or,  as  will  be  seen,  it  can  be  rotated 
by  withdrawing  a  draw  knob,  o.  The  projectioDS  on  the 
cam,  in  passing  the  contact  spring,  touch  it,  and  for  each 

Srojection  a  current  passes  in  the  Tine-wire,  causing  the  in* 
ex  of  the  receiver  at  the  station  to  move  a  steu.  The 
handle,  i\  has  a  hemispherical  projection  on  the  unoerside. 
and  there  are  holes  of  a  Uke  form  arranged  in  a  circle  aronnd 
the  handle  ;  these  holes  each  correspond  to  a  letter  or  agOt 
and  to  indicate  this  letter  or  sign  on  the  dial  of  the  receiver 
the  handle  is  brought  to  the  hole,  and  depressed  so  that  the 
projection  may  enter ;  thus  it  is  insured  that  the  handles 
brought  accurately  to  the  proper  place.  In  all  these  po^ 
tions,  excepting  one,  the  projections  of  the  camareontw 
contact  with  the  spring,  g.  The  remaining  position  tf  that 
to  which  the  operator  sets  the  handle  when  he  desires  to 
communicate. 

The  main  circuit  is  then  closed  through  the  contactcam,^ 
the  Earing,  ^,  and  the  coils  of  the  nerale  indicator,  k,  th0 
needle,  k,  is  consequently  deflected,  but  it  fialls  back  when- 
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eyer  the  operator  at  the  station  puts  down  the  key,  c,  for  the 
battery  is  then  taken  off  from  the  line.  Thus  commnnica- 
tion  is  made  from  the  station  to  the  post.  The  coib  of  the 
needle  indicators,  k,  are  so  wound  that  at  whichever  post 
the  circuit  may  be  closed,  the  resistance  to  be  worked 
throujgh  may  be  apijroximately  the  same  ;  this  is  effected  by 
giving  a  higher  resistance  to  the  indicators  which  are  near 
to  the  station  than  to  those  which  are  more  distant,  in  such 
proportion  as  to  compensate  for  the  difference  in  the  lengths 
of  tne  line-wires. 

The  pull,  Oy  when  drawn  out  operates  upon  a  pawl  lever, 
^md  this  engages  with  a  wheel  witn  a  notch  in  its  periphery. 
When  the  pull  is  withdrawn  to  its  full  extent  the  toil  of  the 
pawl  strikes  against  a  stop,  and  causes  the  withdrawal  of 
the  pawl  from  the  notch.  The  axis  of  the  wheel  is  geared 
to  a  wheel  and  pinion  with  the  axis  of  the  barrel  on  which 
the  cord,  ?,  is  wound.  Each  operation  of  the  pull  winds  the 
-cord  around  the  barrel,  and  when  the  release  of  the  pawl 
takes  place,  the  weight  runs  down  and  causes  the  barrel  to 
revolve  back.  The  barrel  is  geared  with  the  contact 
cam,  %  (which  is  connected  to  the  handle,  i%  by  means  of  a 
ratchet  wheel,  so  that  i  is  only  turned  when  the  barrel 
rotates  back  under  the  influence  of  the  weight.  By  giving 
•a  different  angalar  movement  to  the  cam,  f,  at  each 
post,  the  number  of  contacts  which  will  be  transmitted 
<;an  be  varied  so  that  the  indication  of  the  step-by-step- 
indicator  will  show  from  which  post  the  signal  has  been 
transmitted. 

Although  the  arrangement  described  works  on  the  open 
circuit  system,  Mr.  Spratt  has  arranged  so  that  it  can  be 
made,  if  desired,  to  operate  on  the  closed  circuit  principle. 
As  is  weH  known,  there  is  a  very  general  opinion  that  for 
alarm  systems  the  closed  circuit  principle  is  decidedly  prefer- 
able to  the  open  circuit  one  ;  we  are  rather  inclined  to  think 
that  this  opinion  is  somewhat  too  strongly  insisted  upon,  but 
nevertheless,  as  it  must  have  considerable  weight,  any  new 
alarm  system  brought  out  at  the  present  time  would  have  a 
much  lletter  chance  of  success  if  it  worked  in  accordance 
with  the  general  idea  of  what  is  the  correct  method. 


OBITUARY. 


liVE  regret  to  have  to  announce  the  death,  at  the  compara- 
tivelv  early  age  of  fifty,  of  Mr.  Joseph  Chbistophbb  Laws, 
which  occurred  at  Brighton  on  the  26th  ult. 

Born  Mav  31st,  1882,  at  Brighton,  and  educated  at 
Xiancin^  College,  he  was  apprenticed  to  a  watchmaker  in 
his  native  town,  where  he  learned  that  which  assisted  him 
so  much  in  after  years,  viz.,  practical  mechanics. 

He  came  to  London  as  assistant  to  Mr.  Whitehouse  in 
1854,  and  was  engaged  in  the  laying  of  the  first  Atlantic 
cable  in  1858.  In  1859  he  entered  the  service  of  Messrs. 
Oisbome  and  Forde,  the  engineers  for  the  Malta  and  Alex- 
andria cable.  His  next  engagement  was  with  Messrs.  Bright 
and  Clark,  assisting  in  the  manufacture  and  laying  of  the 
Persian  Gulf  cables  ;  and  from  this  service  he  entered  that 
of  Messrs.  Clark  and  Forde,  during  which  time  he  was 
engaged  on  cable  expeditions  in  various  parts  of  the  world. 

In  1869  he  was  employed  by  the  Telegraph  Construction 
and  Maintenance  Company  to  assist  Mr.  Willoughby  Smith 
in  the  electrical  department  on  board  the  Ormt  Eastern 
whilst  submerging  the  French  Atlantic  cable  between  Brest 
and  St.  Pierre,  and  he  remained  in  the  company's  service 
tin  the  day  of  his  death.  During  this  time  he  was  in  charge 
of  the  electrical  department  on  board  ship  throughout  the 
laying  of  most  of  the  cables  manufactured  and  laid  by  the 
company.  For  the  last  two  years  he  held  the  post  of  head 
of  the  electrical  staff  at  the  Greenwich  Works.  Mr.  Laws 
was  one  of  the  early  members  of  the  Society  of  Telegraph 
Engineers. 

He  was  interred  in  Highgate  Cemetery  on  dlst  ult.,  and 
the  large  number  of  friends  who  assembled  to  pay  the  last 
tribute  to  his  memory  gave  evidence  of  the  great  esteem  and 
regard  in  which  he  was  held  not  only  by  those  who  were 
fortunate  enough  to  be  intimately  acouainted  with  him,  but 
also  by  those  who  had  the  pleasure  of  being  associated  with 
him  in  business.  His  disposition  was  of  a  retiring  nature  ; 
and  had  he  been  a  pushing  man  like  some  of  his  contem- 


poraries he  would  doubtless  have  stood  before  the  world  in  a 
more  exalted  position  than  he  did.  He  was  a  most  con- 
scientious and  painstaking  worker,  and  probably  there  is  but 
one  other  electrician  livmg  with  a  like  knowledge  of  all 
matters  appertaining  to  submarine  cable  manu&cture  and 
laying,  to  that  possessed  by  Mr.  Laws, 
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CORRESPONDENCE. 


RE  JOHN  FULLER  AND  SONS'  NEW  PRICE  LIST, 
PAGES  22  AND  83-4. 

To  the  Editors  of  The  Electrical  Review. 

SiES, — Daniell  has  a  potential  of  1*14  volts.  Bichromate 
has  a  potential  of  2*08  volts  (ratio  as  1  :  1*82). 
10  Daniells  have  a  potential  of  1*14  x  10  == 


11-4  volts 


11-4 


2-08 


=  say,  5*4  instead  of  8 


to  equal  10  Daniells  5*4  bichromates 


15 


are  needed.      5*4  x  —  shillings  =    . 
o 


£17    0 
20  per  cent,  for  coloured  statement,  say —         0    5    0 

£1  12    0 
While  10  Daniells,  as  per  coloured  statement 

for  trade*purposes  £12    4 

So  that  the  cost  of  bichromate  without  cells 
or  carbon  plates,  less  cost  of  Daniell  as 
against  bichromate  = 0    9    8 

As  to  pages  88  and  84  of  the  price  hst,  Mr.  (afterwards  Sir) 
Wm.  Fothergill  Oooke  used,  for  many  years  before  and  after 
1847,  su^hate  batteries  on  the  Blackwall  Bailway  to  work 
the  telegraphic  communication  between  the  engine  booses, 
and  this  was  virtually  block  signalling.  The  batteries  were 
made  of  copper  plates  in  parchment  ceUs  filled  with  sulphate 
of  copper,  the  zincs  being  in  water.  Troughs  were  made  of 
teak  wood  divided  by  slate  partitions,  and  the  whole  coated 
with  marine  glue.  The  inventor  of  the  gravity  battery  was 
Mr.  Varley. 

JAMES  B.  SPUBGK 
Romfoixl,  October  26th,  1882. 

[We  have  not  yet  had  the  pleasure  of  perusing  the  price 
list  mentioned  by  our  correspondent. — Eds.  Elec.  Rbv.j 
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INDUCTION. 
To  the  Editors  of  The  Electrical  Review. 

Dear  Sirs,— In  the  English  Mechanic  of  Noyember 
and  December,  1879,  I  pointed  ont  and  described  the 
phenomenon  known  as  double  induction ;  I  also  stated  there 
that  double  induction  takes  place  in  almost  all  electro- 
djnamic  machines,  both  when  used  as  generators  and  as 
motois,  the  phenomenon  is,  however,  most  marked  in  the 
Weston  electroplating  dynamo,  the  De  M^ritens  and  Gramme 
alternate  current  machine. 

I  don't  know  if  any  one  observed  this  interesting  effect 
previous  to  my  experiments  in  1879.  I  may  at  some  future 
time  detail  these  experiments  and  give  their  results,  some 
of  which  are  quite  inexplicable  under  any  of  the  crude 
theories  as  yet  advanced  to  explain  the  action  of  armatures 
under  induction  in  electro-dynamic  machines. 

I  am  yours, 
RANKIN  KENNEDY. 

Glasgow,  October  SOth,  1882. 


THE  HEATING  EFFECTS  OF  ELECTRICITY. 
To  the  Editors  of  The  Electrical  Review. 

Dear  Sirs, — Certain  notions  have  presented  themselves  to 
my  mind  regarding  the  cause  of  the  diminution  of  currents 
of  electricity,  on  account  of  the  resistance  which  this  effect 
encounters  in  its  passage.  I  send  these  ideas  to  you  in  the 
hope  that  they  may  possess  suflScient  novelty  to  warrant 
their  publication  through  your  valuable  medium. 

It  is  well  known  that  friction  produces  heat  in  a  greater  or 
smaller  degree,  according  as  the  motion  of  bodies  is  rapid  or 
slow  ;  and  that  the  greater  the  resistance  offered  to  a  force, 
the  greater  will  be  the  friction. 

It  is  also  generally  known  that  heat  always  exists  during 
the  flow  of  an  electric  current,  in  a  greater  or  smaller  degree, 
and  in  a  like  manner  that  there  are  no  perfect  conductor^), 
i.e.,  all  conductors  offer  a  certain  amount  of  resistance  to  the 
flow  of  the  current. 

Now  suppose  a  current  to  be  flowing  along  a  conductor  of 
small  resistance.  The  resistance  to  the  passage  of  the  cur- 
rent being  slight,  the  friction  (i.e.,  the  power  exerted  by  a 
certain  force  in  overcoming  another  force)  would  be  small, 
and  there  would  likewise  he  little  heating  effect. 

Again,  suppose  a  current  of  the  same  dimensions  to  flow 
along  a  conductor  of  great  resistance.  The  resistance,  or 
force  to  be  overcome  by  the  current,  being  greater,  the  fric- 
tion is  also  greater,  and  in  like  manner  the  neating  effect  is 
more  perceptible ;  but  the  strength  of  the  current  will  be 
found  to  be  considerably  less  than  in  the  previous  instance. 

Does  not  energy,  imparted  to  a  body,  always  expend  its 
force  in  some  form  or  other  ?  Also,  does  not  the  current 
always  decrease  in  quantity  by  its  flow  along  a  conductor,  in 
a  greater  or  smaller  degree  ? 

Therefore,  I  conclude  that  the  decrease  in  the  strength  of 
the  current  of  electricity,  due  to  the  friction  in  encountering 
the  resistance  offered  by  the  conductor,  is  due  to  the  fact 
that  the  missing  portion  of  the  current  has,  by  reason  of 
friction,  expended  itself  along  the  conductor  in  the  form  of 
heat. 

Apologising  for  taking  up  so  much  of  your  space, 

I  remain,  dear  Sirs,  faithfully  yours, 

F.  W.  F. 

[We  insert  our  correspondent's  letter  as  it  apparently  shows 
an  inquiring  spirit,  but  he  evidently  has  not  studied  the 
subject  deeply,  or  he  would  know  that  he  has  advanced 
nothing  new. — Eds.  Elec.  Rev.] 


Some  three  years  ago— acting  for  the  British  Electric 
Light  Company — I  suc^eded  in  inducing  the  directorg  of 
the  Olas^ow  and  South  Western  Railway  Company  to  adopt 
electric  lighting,  and,  as  they  had  an  engine  on  the  premiaeg, 
constructed  for  driving  the  machinery  of  the  laundrj  of 
their  hotd,  it  was  arranged  that  this  engine  should  be  roA 
for  the  purpose  of  driving  the  Gramme  machines. 

I  pointea  out  at  the  outset  to  one  of  the  directors  of  the 
railway  company  that  the  engine  was  not  only  suffidenUy 

Eowerfiil  to  drive  the  machines,  or  even  double  the  number, 
ut  that  I  feared  that  the  enrine  main-driving  belt  would 
slip  upon  its  countershaft  pulley,  when  I  was  met  with  the 
remarK  that  the  arrangement  would  be  but  a  temporary  one, 
and  that  if  the  lights  gave  a  fair  degree  of  satisfaction  the 
company  would  erect  a  special  engine. 

At  this  time  four  A  Gramme  and  four  Serrin  lamps  were 
used,  and  were  of  course  found  to  be  insufficient  for  lighting 
a  station  500  ft.  long,  205  ft.  wide,  and  about  90  1 
high,  so  it  was  af  terwaras  arranged  to  increase  the  number 
of  lights  to  six,  and  instead  of  using  the  Serrin  lamps  I  set 
up  six  of  Crompton's  lamps,  and  after  running  them  for  one 
year  they  were  thrown  out  for  reasons  which  I  need  not  here 
explain.  Brockie's  lamps  were  then  introduced,  with  oca- 
sionally  very  marked  improved  results,  but  these  resultahaTe 
been  as  variable  as  the  weather,  the  cause  for  which  I  shad 
have  no  difficulty  in  making  perfectly  plain  to  any  ordinary 
mind. 

During  the  daytime  the  engine  is  used  for  laundry  par- 
poses  alone,  and  is  driven  to  78  revolutions  per  minute,  the 
countershaft  making  104  revolutions.  At  night  when  the 
Grammes— as  well  as  laundry — are  in  use,  the  engine  speed 
is  raised  to  88  revolutions,  and  of  course  the  connterBhaft 
speed  should  increase  in  proportion,  whereas  it  is  a  fact  tint 
it  has  been  msJring  but  104  to  105  revolutions,  the  dip  of 
belt  giving  a  decreased  speed  to  the  Grammes  of  about  140 
revolutions  per  minute. 

It  is  also  a  fact  that  when  the  engine  has  been  driven  to 
95  revolutions,  the  countershaft  makes  only  105,  and  of  this 
I  have  from  time  to  time  complained  to  the  railway  company, 
but  their  engineer  would  never  admit  it,  nor  would  he 
tighten  his  belt  until  within  the  last  three  weeb,  ana 
which  the  lights  have  been  giving  the  greatest  satisfection; 
but  whilst  this  mere  temporary  arrangement  has  given  the 
requisite  speed  for  the  Grammes,  it  cannot  be  relied  on. 

I  need  not  explain  to  you  what  shortness  of  current  means 
in  the  working  of  an  electric  plant,  and  as  the  railway  com- 
pany will  not  see  the  necessity  of  providing  proper  driymg 
arrangements,  after  their  repeated  promises,  the  Britirfi 
Electric  Light  Company  have  deternuned  to  withdraw  their 
plant,  and  on  Tuesday  night,  the  81st  instant,  the  electric 
lighting  of  the  station  by  this  system  will  cease. 
I  am.  Sirs, 

Yours  obediently, 

JOSHUA  HORTON. 

134,  Sfc.  Vincent  Street, 

Glasgow,  Ochber  2Sth,  1882. 


ELECTRIC  LIGHTING. 

To  tlte  Editors  of  Tee  Electrical  Review. 

Sirs, — As  your  columns  are  open  to  all  matters  connected 
with  electric  lighting,  I  take  the  liberty  of  giving  you  an 
explanation  of  the  state  of  affairs  at  St.  Enoch  station, 

llasgow,  which,  I  believe,  was  the  first  railway  station 

ghted  by  electricity  in  Great  Britain. 


ELECTRICAL  TRICYCLE. 
To  ilie  Editors  of  The  Electrical  Review. 

Sirs, — In  your  last  number  you  favoured  your  readers 
with  the  news  of  an  experiment  made  with  Messrs.  Ayrtoa 
and  Perry's  tricycle.  The  subject  of  road  locomotion  bjr 
electric  energy  is  of  immense  interest  to  all  classes.  I  ventwe, 
therefore,  through  your  columns  to  ask  Prof.  Ayrton  to 
enlighten  the  public  with  fuller  particulars  concerning  this 
"  invention."  How  many  cells  do  they  use  to  drive  their 
motor,  what  current  and  electromotive  force,  ^^^  ^^ 
hours  will  the  vehicle  run  on  a  level  road — at  what  speed, 
when  once  charged  ?  What  may  be  the  weight  and  Bcm 
power  of  their  motor,  what  kind  of  gearing  is  used  to  nm  m 
any  reduced  speeds  ?  . 

A  sketch  in  your  valuable  paper  would  prove  f»?* '?' 
structive.  Since  the  machine  has  ah^ady  been  exhibited^ 
the  streets,  there  cannot  be  any  further  secret  aboot  tbe» 
details.    Yours  obediently, 

A.  RECKENZAUN,  Ci- 

October  ZOth,  1882. 


Noy.  4,  1882.] 


THB  TBLROBIFBIO  JOTTBVAL 

ELECTRICAL    REVIEW. 


353 


BLEOTRTCAL   TRICYCLES. 
To  the  Editors  of  The  Electrical  Review. 

SiBS, — What  is  the  use  of  an  electric  tricycle  ?  The 
Locomotives  (Roads)  Act,  Section  8,  enacts  that  "every 
locomotive  propelled  by  steam,  or  any  other  than  animal 
potver,  on  any  turnpike  road  or  public  highway,  shall  be  worked 
according'  to  the  following  rules  and  regulations  amongst 
others,  namely  :  Firstly,  at  least  three  prsons  shall  be  em- 
ployed to  drive  or  conduct  such  locomotive ;  secondly,  one  of 
such  persons  while  any  locomotive  is  in  motion  shall  precede 
such  locomotive  on  foot  by  not  less  than  60  yards,  and  shall 
carry  a  red  flag  constantly  displayed,  and  shall  warn  the 
riders  and  drivers  of  horses  of  the  approach  of  such  loco- 
motive, and  shall  signal  the  driver  thereof  when  it  shall  be 
necessary  to  stop,  and  shall  assist  horses,  and  carriages 
drawn  by  horses,  passing  the  same."  And  by  Section  4,  the 
speed  at  which  such  locomotives  shall  be  driven  along  a 
highway  is  limited  to  four  miles  per  hour,  and  through  a 
city,  town,  or  village  to  two  miles  per  hour.  Is  this  how 
electric  tricycles  are  proposed  to  be  driven  ?  That  a 
tricycle  is  a  locomotive  within  the  meaning  of  the  Act  of 
Parliament  if  driven  by  other  than  animal  power  has  been 
recently  decided  by  the  Queen's  Bench  in  the  case  of 
Parkyns  v.  Priest,  7  Q.B.D.,  813. 

Yours,  &c., 

CHANCERY  LANE. 

October  Slst,  1882. 

SECONDARY  BATTERIES  AS  CURRENT 
REGULATORS. 

To  the  Editors  of  Tee  Electrical  Review. 

Sirs, — The  interesting  letter  given  in  your  last  week's 
paper  from  Mr.  C.  H.  Farquhar  shows  with  what  safety  and 
regularity  electric  supply  can  be  effected  by  the  assistance 
of  storage  batteries,  and  undoubtedly  a  distribution  of  elec- 
trical energy  without  accumulators  will  soon  become 
obsolete. 

Your  correspondent  ia  perfectly  right  in  attributing  no 
novelty  to  his  experiment,  the  introduction  of  secondary 
batteries  in  a  system  of  supply  having  been  patented  by 
3Ir.  Lane-Fox  as  far  back  as  1878,  in  the  specification  of 
which  patent  the  power  of  these  to  regulate  the  supply  is 
specially  referred  to,  in  addition  to  their  function  as 
reservoirs.  Your  obedient  servant, 

W.  H.  C. 

27,  Norfolk  Road,  Regent's  Park, 
October  30th,  1882. 

SECONDARY  BATTlERIES. 
To  the  Editors  of  The  Electrical  Review. 

Sirs,— As  much  has  been  said  in  your  valuable  journal 
from  time  to  time  regarding  secondary  batteries,  a  few 
remarks  from  me  may  be  interesting,  if  not  instructive,  to 
some  of  your  readers. 

In  the  early  days  of  the  Faure  accumulator  I  was  led,  as 
were  many  others,  to  try  some  experiments  in  this  direction, 
but  soon  found  that  there  were  many  difficulties  to  contend 
against,  the  chief  of  which  seemed  the  formation  of  the 
insoluble  and  badly  conducting  sulphate  of  lead  on  the 
plates,  and  in  trying  to  ehminate  this  evil  it  occurred  to 
me  that  if  a  more  oxidisable  metal  were  substituted  for  the 
spongy  lead  as  a  positive  or  generating  plate  that  the 
electromotive  force  would  be  considerably  angmented,  and 
at  the  same  time  the  formation  of  PbS04  1^  prevented. 
I  accordingly  tried  an  amalgamated  zinc  plate  and  a  strong 
solution  of  sulphuric  acid,  and  short-circuited  the  cell  for 
a  few  days,  the  result  being,  as  might  have  been  expected, 
the  formation  of  ZnS04  ^  solution  and  complete  reduc- 
tion of  all  lead  oxide  and  sulphate  to  the  spongy  metalh'c 
^te.  The  cell  was  now  slowly  charged  with  a  current  only 
just  sufficient  for  the  purpose,  zinc  l^ing  redeposited  on  the 
2inc  plate,  and  a  thick  coating  of  pure  peroxide  formed  on 
the  lead. 

On  being  tested  the  electromotive  force  was  found  to  be 
considerably  greater  and  the  current  more  constant  than 
with  two  lead  plates,  and  when  at  rest  no  plumbic  sulphate 
was  formed.  Yours  faithfully, 

F.  W.  COOKE,  A.S.T.E.  and  E. 
Telegraph  Department,  G.N.R., 

Retford,  October  SUi,  1882. 


NOTES. 


Notice  to  Readers. — Subscribers  are  hereby  notified  that 
in  future  the  supply  of  back  numbers  of  the  Elbctrioal 
Review  cannot  be  guaranteed  by  the  publisher ;  it  is 
therefore  expedient  that  those  who  desire  to  compilete  their 
sets  should  do  so  at  the  first  convenient  opportunity.  The 
publisher  also  desires  to  give  notice  that  after  December 
next  all  copies  dated  six  or  more  months  previously  will  be 
supplied  only  at  enhanced  prices,  that  is  to  say,  4d.  numbers 
will  be  charged  6d.,  and  others  at  similarly  advanced  rates. 


Electro-motors. — We  are  informed  by  our  Paris  corre- 
spondent that  in  our  description  of  the  Jablochkoff  motor 
an  omission  occurs.  In  reality,  there  exist  two  forms  of  the 
Jablochkoff  motor.  The  first,  that  which  we  described  last 
week,  and  which  the  illustration  represented,  is  composed  of 
a  revolving  bobbin  with  a  core  of  iron  in  which  the  current 
is  reversed,  and  of  a  fixed  coil  without  iron,  which  the  cur- 
rent always  traverses  in  the  same  direction.  It  only  bears 
two  brushes.  The  second  form,  the  most  recent,  has  four 
brushes  ;  the  current  travei*ses  the  revolving  bobbin  always 
in  the  same  direction,  and  is  reversed  at  each  half-revolution 
in  the  fixed  helix.  It  is  in  this  last  form  that  are  found  the 
advantages  of  the  sappression  of  the  magnetic  masses  in  the 
parts  which  alter  witn  the  direction  of  the  current  in  con- 
sequence of  the  complete  suppression  of  the  detrimental 
effects  due  to  the  magnetic  inertia:  the  principle  of  its 
action  is  thus  identical  with  that  of  the  Biirgin  motor.  The 
motor,  however,  which  is  now  in  London  is  of  the  form  we 
have  already  described.  It  may  be  interesting  to  compare 
an  invention  of  M.  Rapieff,  which  was  patented  in  1879,  with 
that  of  M.  Biirgin.  We  described  in  our  issue  of  May  1st, 
1880,  one  of  the  numerous  dynamo-electric  machines  de- 
vised by  M.  Rapieff,  and  which  he  states  in  his  patent  may 
be  also  used  as  an  electro-motor.  The  two  are  practically 
identical. 

Partnership  Notice. — Mr.  E.  J.  Paterson,  the  well- 
known  electrical  apparatus  manufacturer,  informs  us  that 
he  has  taken  into  partnership  Mr.  Charles  F.  Cooper,  who 
for  many  years  was  connected  with  the  celebrated  engineers, 
Messrs.  J.  &  H.  Gwynne,  of  Hammersmith. 


The  Telephone  in  the  Fire-alarm  Service. — The 
municipal  authorities  of  Darmstadt,  after  a  prolonged  exami- 
nation of  the  various  apparatus  for  signalling  the  outbreak 
of  fire,  have  decided  upon  the  exclusive  use  of  the  telephone 
for  this  purpose.  The  Bell-Blake  system  has  been  selected 
as  the  most  suitable  for  this  purpose.  A  set  of  telegraph 
wires,  including  the  whole  town,  is  to  be  constructed  and  so 
arranged  that  the  central  office  can  communicate  with  every 
station  singly,  or  with  all  at  once.  The  apparatus  will  be 
supplied  and  erected  by  the  Berlin  firm,  ^min  Tenner. — 
Electrotechnische  ZeitschrifL 


Experiments  in  Telephony. — The  following  tests  of 
the  Lociwood  and  Bartlett  Telephones  have  recently  been 
made  by  Mr.  Waterbury,  in  America,  and  were  designed  to 
ascertain  the  limit  at  which  good  commercial  talk  could  be 
assured  with  the  ordinary  style  of  instrument  He  obtained 
from  a  telegraph  company  permission  to  use  two  of  the  thirty 
line  wires  whicn  leave  their  office  at  the  place  where  the  tests 
were  made,  between  the  hours  of  two  and  four  p.m.,  a  very 
busy  part  of  the  day.  The  first  trial  was  to  a  town,  distant 
by  wire  ninety-six  miles  from  the  main  office,  where  he  and 
Mr.  Bartlett  were  stationed.  The  experiment  was  begun  by 
using  a  "  ground  circuit."  Conversation  was  easily  carried 
on  with  others  at  the  other  end  of  the  line,  the  words  being 
conveyed  clearly  and  distinctly  ;  the  induction  was  hardly 
perceptible.  A  ^*  metallic  circuit "  was  then  used,  and  it 
gave  excellent  results.  The  test  was  continued  for  about  an 
hour,  and  during  the  time  a  severe  thunder  storm  prevailed 
all  along  the  line.  By  directions  which  were  communicated 
to  Dr.  Waite  (who  was  assisting)  through  the  telephone,  he 
went  forward  to  a  town  one  hundred  miles  beyond  that  in 
which  he  was  first  stationed.  At  two  o'clock  on  the  following 
day  the  tests  were  resumed ;  this  time  the  stations  were  one 
hundred  and   ninety-six  miles  apart.     Conversation  was 
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carried  on  as  before^  and  good  commercial  talk  was  had 
both  with  "ground"  and  "  metallic  circuits."  Scarcely  any 
induction  noticeable.  The  severity  of  these  tests  will  \k 
apparent  when  it  is  considered  that  the  wires  used  ran  on 
the  same  poles  with  from  fifteen  to  thirty  others.  Ordinary 
telegraph  wires  were  used,  which  neither  in  construction  or 
connection  had  been  intended  for  telephone  service.  A.  trial 
was  then  made  over  three  hundred  miles  of  wire,  under  like 
conditions  and  with  the  same  instruments,  at  which  words 
and  parts  of  sentences  were  sent  and  heard  and  understood. 
As  a  result,  Messrs.  Waite  and  Bartlett  are  now  in  possession 
of  data  which  will  enable  them  to  construct  a  form  of  tele* 

Ehone  especially  for  long  distance  service,  or  for  over  two 
nndred  miles.  Speech  was  transmitted  at  these  tests, 
under  the  difSculties  which  have  been  enumerated,  as 
clearly  and  distinctly  as  by  the  Bell  telephone  for  short 
distances  and  on  lines  constructed  especially  for  telephone 
service.  

Traksmitter  for  Telephone. — Eeissue.  Patent  No. 
10,183.  Filed  in  the  United  States  of  America  Patent 
Office,  April  8th,  1882,  by  Robert  M.  Lockwood  and 
Samuel  H.  Bartlett.  Original  No.  228,826,  dated  June 
15th,  1880. 


probable  that  the  vestrymen  to  the  number  of  nearly  a  dottu 
who  suddenly  found  themselves  under  the  table,  will  vote  in 
favour  of  the  electric  h'ght. 


Claim.— I.  A  microphone  trannnitter  for  telephones,  oonfiisting  of 
electrodes  combined  with  a  block  or  support  of  cork  or  equivalent 
non-resonant  material,  substantially  as  described,  whereby  said 
electrodes  are  covered  or  protected  from  the  direct  action  of  atmo- 
spheric sound-waves,  said  waves  imping^g  upon  the  surface  of  and 
being  transmitted  through  said  non-resonant  material  to  the  elec- 
trodes, substantially  as  specified. 

2.  Plates  or  bars  of  carbon  or  other  conducting  material  arranged 
with  their  adjacent  sides  or  ends  out  of  contact,  and  having  their 
opposite  ends  firmly  supported  in  a  non-resonant  material,  in  oom- 
bmation  with  the  mterposed  button,  arranged  and  operating  sub- 
stantially as  described. 


The  Telephone  and  Fire  Alarms.— About  a  fortnight 
since,  fire  was  discovered  to  have  broken  out  in  a  wooden 
erection  within  the  fish-curing  yard  at  Point  Law,  Aberdeen, 
leased  to  Mr.  T.  Ross,  fish-curer,  Lossiemouth.  Immediately 
on  the  discovery  of  the  fire,  information  of  the  occurrence  was 
communicated  to  the  City  Police  Office  from  the  dock  gates 
by  means  of  the  telephone,  which  was  introduced  into  the 
latter  place  some  time  ago.  On  the  receipt  of  the  intelli- 
gence at  the  Police  Office,  the  telephone  there,  which  is  also 
connected  with  the  houses  of  the  inspector  and  the  captains 
of  the  brigade,  was  put  in  operation  in  summoning  them. 
The  call  was  most  effectual,  for  in  less  than  five  minutes  the 
whole  of  the  captains,  five  in  number,  were  at  the  Central 
Station.  It  should  be  added  that  this  is  the  first  time  that 
the  telephone  has  been  used  since  its  introduction  into  the 
police  offices  for  the  purpose  of  summoning  the  Fire  Bdgade. 

Gas  r.  Electricity. — ^The  explosion  of  gas  which  occurred 
at  a  recent  committee  meeting  of  the  Mile-End  Vestry,  just 
as  the  question  of  lighting  the  main  road  and  other  portions 
of  the  district  by  means  of  electricity  was  being  discussed, 
does  not   requh-e  much  comment.    It  is,  however,  highly 


Electbio  Light  fob  Hell  Oats.— At  a  regular  meetiog 
of  the  Lighthouse  Board  of  Washington,  n.8.A,  on  tk 
13th  ult.,  a  report  was  received  from  the  special  committee 
on  the  lighting  of  Hell  Gate  hj  electricity,  leoommeodisg 
Hallett's  Point  as  the  best  available  site  for  the  ebctnc 
light  tower ;  also  suggesting  that  the  tower  be  cooiBtracted 
of  iron,  with  a  height  of  250  feet,  and  to  oontam  lights  of 
20,000  candle-power,  which  are  to  be  displayed  from  sm- 
down  to  sunrise.  The  report  was  adopted,  and  it  wm 
ordered  that  the  necessary  plans  and  specifications  for  ihe 
tower  and  machineiy  be  prepared  at  once  at  the  office  in 
this  city.  It  was  also  decided  that  all  the  machinei;  to  be 
employed  in  this  tower  be  duplicsated,  so  that  in  cue  of 
accidents  to  any  part  of  the  machinery  it  can  be  repiaoei 


The  DANaEBs  of  Elbctbic  LiaHTma.— A  prominent 
American  electrician  has  recently  given  a  New  York  Berdld 
representative  the  following  account  of  the  fearful  hivoc 
which  a  *'  Brush  "  djnamo-electric  machine  is  capable  of 
producing.  ^^Electricity,'*  says  the  prominent  dectriciaii, 
'^  as  generated  in  this  system  mi^ht  be  used  with  fr^tfal 
effect  as  a  defensive  measure  in  time  of  war.  Suppose  Ihad 
in  a  fort  a  steam  fire  engine,  with  a  hose  that  wonld  throw 
a  stream  of  water,  a  quarter  of  an  inch  in  diameter,  800  feet. 
Now,  if  I  had  one  end  of  a  Brush  machine  grounded  and 
the  other  end  connected  with  the  water  passing  thiondi  the 
hose,  the  very  instant  the  stream  of  water  s^ckalineof 
troops  that  were  advancing  to  attack  the  fort  it  would  kiD 
them.  The  stream  would  then  be  really  a  flexible  electric 
wire,  and  as  it  swept  along  the  line  of  men  it  would  mow 
them  down  like  grass.  If  a  thousand  men  were  to  march  up 
in  a  solid  body  they  could  all  be  killed  in  ten  seconds.  It 
would  be  absolutely  impossible  to  take  the  fort.  It  could  be 
used  with  equally  terrible  effect  in  naval  warfare.  As  soon 
as  you  make  war  so  destructive  as  that,  however,  ciyOisstioD 
will  do  away  with  it." 

We  have  oftentimes  alluded  to  the  danger  to  human  life 
involved  in  the  use  of  high  tension  currents,  bat  we  had 
never  dreamed  of  the  extent  to  which  this  mischief  might 
)je  carried  by  ingenious  Americans.  We  should  be  inclined 
to  think  there  might  be  something  in  this  novel  s^pphcatioQ 
of  electricity,  did  we  not  know  that  a  column  of  water  800 
feet  long  and  only  a  quarter  of  an  inch  in  diameter,  has  a  pro- 
perty called  resistance.  Still  the  addition  of  a  little  sal[diQric 
acid  would  improve  its  conductivity,  and  it  might  be  well  to 
insulate  the  engine  to  prevent  the  current  passing  down  the 
water  column  inside  the  hose  instead  of  flowing  eiternallj, 
and — what  if  soldiers  wore  rubber  shoes  ?  But  it  is  not  for  ns 
to  suggest  improvements,  the  whole  idea  is  quite  too  origiosL 

Electbio  Lighting. — Several  additional  lamps  hate  bees 
added  to  the  galleries  and  corridors  of  the  Dundee  Fine  An 
Exhibition. 

The  Northern  Electric  Light,  Power  and  Appliances 
Company,  Dandee,  have  just  concluded  a  contract  with 
Messrs.  P.  &  D.  Campbell,  dyers,  Perth,  to  h'ght  a  portion 
of  their  dye  works  with  a  combination  of  arc  and  incan- 
descent lamps. 

The  Leith  Town  Council  have  received  a  number  of 
notifications  from  electric  lighting  companies  of  their  inten- 
tions to  make  application  for  the  necessary  ProfisioQal 
Order.    They  have  been  reserved  for  consideration. 

At  a  special  meeting  on  Monday  the  Town  Gonncil  of 
Paisley  unanimously  resolved  to  apply  to  the  Board  of 
Trade  for  a  Provisional  Order  to  supply  electricity  for  the 
public  and  private  lighting  of  the  town,  in  tenna  of  the 
Electric  Lignting  Act,  1882.  It  was  explained  that  this 
step  was  for  the  purpose  of  keeping  private  companies  oat 
of  the  burgh. 

In  their  report  to  June  last,  the  directors  of  the  Eastern 
Electric  Light  and  Power  Company  (Limited)  refer  to  the 
prohibition  of  iUumination  by  means  of  overhead  oondnctof^ 
as  preventing  the  acceptance  by  the  company  of  oontncfc 
but  adding  that  the  Government  have  intimated  that  thef 
will  be  prepared  to  adopt  for  India  similar  proTisioitf  to 
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those  contained  in  the  Electric  Lighting  Act  of  1882,  and 
to  give  similar  facilities. 

On  Tuesday  two  deputations— one  fix>m  Birmingham  and 
the  other  from  Sheffield — waited  upon  the  President  of  the 
Board  of  Trade  with  reference  to  the  subject  of  electric 
lighting.  The  object  of  the  deputations  was  to  point  out 
the  difficulty  in  which  they,  as  nndertakers,  were  placed 
while  desirous  to  preyent  any  company  or  person  obtaining 
a  monopoly  by  holding  a  Provisional  Order  of  the  Board  of 
Trade.  Mr.  Chamberlain,  in  replying,  said  that  if  the  local 
authoritiescould  not  undertime  the  work  themselves  they  must, 
in  their  own  interests,  endeavour  to  make  some  arrangement 
with  an  electric  lighting  company.  It  was  impossible  for 
the  Board  of  Trade  to  postpone  the  issue  of  Provisional 
Orders.  The  Electric  Lightmg  Act  did  not  contemplate 
monopoly  on  the  part  of  any  one,  and  in  the  event  of  a 
public  company  obtaining  a  Provisional  Order,  and  not 
satififiictorily  carrying  out  the  Ughting  arrangements  of  a 
locality,  the  Board  of  Trade  would  be  prepared  to  consider 
any  application  from  the  local  authority,  or  other  body,  for 
a  second  Provisional  Order. 

The  2l8t  of  December  has  been  appointed  by  the  Board 
of  Trade  for  applications  to  be  made  for  Provisional  Orders 
under  the  Eleotnc  Lighting  Act,  but  licences  may  be  applied 
for  and  granted  after  that  date. 


Central  LiGHTiNa  Station  at  Middlesbrough. — ^The 
Yorkshire  Brush  Electric  Light  and  Power  Company, 
Limited,  have  just  opened  a  central  lighting  station  on  the 
West  Marshes,  Middlesbrough.    This   station   is  for  the 

Surpose  of  supplying  the  electric  h'ght,  both  arc  and  incan- 
escent,  to  the  vanous  ironworks,  which  form  the  staple 
industry  of  the  district,  and  which  are  here  grouped  together 
in  a  comparatively  smaU  area.  A  substantial  brick  and 
iron  builoing  has  been  erected,  and  accommodation  pro- 
vided for  an  almost  unlimited  number  of  lights.  The 
present  plant  consists  of  a  twenty  horse-power,  serai-portable, 
compound  engine,  by  John  Fowler  &  Co.,  Leeds,  driving 
a  No.  8  Bruwi  machine,  or  what  is  commonly  known  as 
a  forty  lighter.  This  plant,  however,  is  only  for  temporary 
purposes,  and  it  is  intended  to  put  down  fixed  engines  of 
the  most  approved  type  whereby  there  may  be  a  constant 
supply  of  electricity  for  several  hundred  lamps.  The  area 
it  is  proposed  to  light  comprises  about  three  square  miles. 
A  very  successful  start  was  made  on  the  22nd  inst.,  when 
the  lighting  was  commenced  at  the  North  Eastern  Steel 
Works. 


Mr.  J.  Banting  Rogers  on  the  Electric  Light. — 
Mr.  J.  B.  Rogers,  of  the  J.  B.  Rogers'  Electric  Light  and 
Power  Company  (Limited),  47,  Holbom  Viaduct,  has  written 
a  pamphlet  on  *'The  Commercial  Prospects  of  Electric 
Lighting  in  Combination  with  Gas  Companies."  The 
highest  praise  which  we  can  bestow  upon  this  badly-worded 
pamphlet  of  15  pages  is  that  it  is  worthy  of  the  inventor  of 
the  system  of  division  and  sub-division  of  that  "  wondrous 
subtlety  Electricity,"  which  we  had  fondly  hoped  the  world 
had  heard  the  last  of.  Mr.  Rogers  deems  it  necessary  to 
show  himself  now  in  his  true  colours,  and  as  we  believe  the 
pamphlet  will  be  forwarded  on  application,  its  readers  can 
studjr  Mr.  Rogers  as  painted  by  himself.  His  speech  at  the 
meeting  of  the  J.  B.  Rogers'  Company,  which  can  be  seen  in 
the  pages  of  the  Electrical  Review  this  week,  may  be 
taken  as  fairly  indicative  of  this  literary  effusion. 


The  "Pilsen"  Arc  Lamp.— The  fancy  fair  at  Belfast 
was  lighted  last  week  bv  four  "  Pilsen  "  lamps.  We  under- 
stand this  to  be  the  nrst  introduction  of  the  system  into 
Ireland,  and  the  steadiness  of  light  compared  with  other 
lamps  caused  much  comment.  Messrs.  Woodhouse  & 
Rawson  were  the  contractors. 


Insulators  and  Supports  for  Electric  Light  Wires. 
— ^The  sketch  above  illustrates  a  neat  and  simple  form  of 
earthenware  insulator  for  holding  fast  electric  light  wires 
in  foctories,  tunnels,  or  along  walls  generally.  It  is  manu- 
factured in  such  a  way  that  by  the  insertion  of  a  knife- 
blade  into  a  crevice,  which  is  left  all  round  it,  the  insulator 


divides  into  halves.  The  wire  can  then  be  laid  in  one  half, 
and  the  other  closed  over  it,  and  all  may  be  made  firm  and 
securely  attached  to  any  supporting  body  by  driving  in  a 


gas-hook,  as  shown.  The  patentees  are  Messrs.  Woodhouse 
&  Rawson,  and  doubtless  their  cheap  and  simple  device  will 
prove  of  service  in  electric  light  installations. 

Dynamo-Electric  Machine.— Patent  No.  262,544,  filed 
in  the  United  States  of  America  Patent  Office,  by  James 
A.  Jenney,  April  15, 1882, 


Claim. — 1.  The  oombination,  in  a  dynamo-eleotrio  machine,  of 
four  electro  field-magnets,  which,  with  their  connecting-plates  and 
field-segments,  are  made  in  two  solid  continuous  masses  of  iron,  so 
formed  and  joined  in  a  plane  passing  either  vertioaUy  or  horizontaUj 
through  the  centre  of  tne  armature-axis  that  the  field-magnets  in 
such  casting  shaU  be  in  line  with  each  other  and  in  the  two  castings 
parallel  wim  each  other,  and  which  are  wound  with  their  field-ooils 
in  such  directions  that  the  two  magnets  in  each  casting  shaU  have 
their  similar  poles  joined  in  the  field-segment  connecting  them,  and 
that  the  two  field-segments  shaU  be  of  opposite  magnetic  polarity 
with  respect  to  each  other,  said  two  castings  to  constitute,  when 
joined  and  bolted  together,  the  entire  iron  framework  of  the  machine, 
exclusive  of  the  armature  and  its  mounting,  with  a  cylindrii^l  soft- 
iron  armature,  smooth  and  uniform  in  thickness  in  surface,  mounted 
uid  reyolTing  between  the  field-segments  aforesaid,  upon  an  open 
skeleton  or  framework  of  wood  and  brass  or  other  non-magnetic 
material,  adjustable  in  aU  directions  from  its  central  axis,  the  whole 
constructed,  combined,  and  operating  substantially  as  described  and 
set  forth. 

2.  In  a  dynamo-eleotrio  machine,  a  skeleton  or  framework  for  the 
mounting  and  carrying  of  a  cylindrical  iron  armature,  consisting  of 
two  hubs,  made  of  brass  or  other  non-magpetic  material,  with 
radiating  arms  of  like  material,  adjustable  in  length  by  being  set 
as  screws  into  their  hubs,  and  supporting  at  their  extremities  wtxMien 
bars  pressing  against  the  inner  surface  of  the  armature,  substantially 
as  described  and  set  forth. 

The  International  Electrical  Conference.— We 
read  that  the  International  Conference  for  determining 
Electrical  Units,  which  has  been  sitting  it  Paris  for  the 
last  fortnight,  has,  after  passing  several  resolutions,  ad- 
journed to  the  first  Monday  of  October,  1888.  In  closing 
the  conference,  M.  Coch^ry,  the  Postal  Minister,  assured 
the  members  that  the  French  Government  would  endeavour 
to  ^ve  effect  to  their,  resolutions  by  representations  to  the 
various  Governments  concerned.  It  is  hoped  that  the 
twelve  months  for  which  the  Conference  is  adjourned  will 
be  sufScient  for  the  searches  in  the  various  departments  in 
question  to  be  completed. 
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The  French  Cable  Company. — ^The  special  committee 
of  the  Board  of  Trade  and  Transportation  of  New  York,  to 
which  was  referred  the  question  of  ocean  cable  rates  and  of 
the  disregard  by  the  French  Cable  Company  of  its  stipnla- 
tions  entered  into  with  the  Government  of  the  United  States, 
presented  the  following  report,  through  Mr.  F.  B.  Thurber, 
one  of  its  members  : — 

On  the  16th  of  July  the  House  of  Representatives,  at  the 
instance  of  Mr.  Cox,  of  New  York,  passed  a  resolution  calling 
upon  the  President  for  any  information  in  possession  of  the 
Department  of  State  relating  to  any  change  or  modification 
in  the  stipulations  which  the  French  Cable  Company  made 
with  our  Government  on  the  19th  of  February,  1880.  The 
State  Department  was  very  dilatory  in  furnishing  the  infor- 
mation, and  it  only  came  on  the  eve  of  the  adjournment  of 
Congress,  and  no  action  could  be  secured  at  that  session. 
The  answer  of  the  State  Department  was  to  the  eflPect  that 
they  were  not  aware  of  any  modification  of  these  stipulations; 
and  there  is  little  doubt  that  this  compnny  has  wilfully  dis- 
regarded the  spirit,  if  not  the  letter,  of  its  obligation  to  our 
Government — "not  to  combine  with  any  other  company  for 
the  purpose  of  regulating  rates."  Your  committee  recom- 
mend that  the  subject  be  pressed  upon  the  attention  of  the 
next  Congress,  and  that  an  effort  be  made  to  compel  this 
company  to  comply  in  good  faith  with  its  stipulations,  which 
would  Qoubtless  result  in  a  return  to  the  former  rate  of 
twenty-five  cents  per  word,  which  rate  was  in  force  previous 
to  the  combination  which  took  place  on  the  22nd  of  May 
last. 

The  report  was  accepted,  and  the  following  resolution  was 
adopted  on  the  motion  of  Mr.  Thurber  : — 

Resolved,  That  the  thauks  of  this  board  be  and  are 
hereby  tendered  to  the  Hon.  S.  S.  Cox,  member  of  Congress 
from  this  city,  for  his  efficient  aid  in  the  matter  of  the 
French  cable  rates  and  also  in  securing  safeguards  for  the 
public  interest  in  the  charters  of  two  new  ocean  cable  com- 
panies which  were  granted  during  the  closing  hours  of  the 
last  Congress.  In  both  of  these,  owing  to  Mr.  Cox's  exer- 
tions, provisions  were  inserted  against  pooling  or  combina- 
tion, and  in  one  of  them  a  maximum  rate  of  twenty  cents 
per  word  was  fixed  on. 

The  companies  referred  fo  were  formed  by  Philadelphia 
and  Baltimore  capitalists. — ^ew  York  Herald,  October  12  th, 
1882. 

Transmission  of  Work  to  a  great  Distance  on  an 
ORDINARY  Telegraph  Wire.— By  M.  M.  Deprez. — The 
Electrotechnical  Committee  of  the  Exhibition  of  Electricity 
at  Munich  having  requested  me  to  repeat  upon  a  telegraph 
line  the  experiments  on  the  transmission  of  power  which  I 
had  previously  made  over  great  resistances,  1  forwarded  to 
Munich  and  Miesbach  the  fine  wire  machines  which  I  had 
made  use  of  in  my  laboratory  experiments. 

The  telegraph  line  placed  at  my  disposal  by  the  admini- 
stration of  the  Geiman  telegraphic  system  had  a  length  of 
57  kilometres.  It  is  of  ^vanised  wire  4*5  millimetres 
in  diameter,  and  since,  as  a  matter  of  precaution,  I  did 
not  think  fit  to  make  use  of  the  earth,  I  requested 
permission  to  employ  a  return-wire  identical  with  the 
former.  The  total  length  of  the  line  traversed  by  the 
contact  is,  therefore,  114  kilometres,  and  its  resistance,  on 
measurement,  =  950  ohms.  The  insulation  is  good,  but 
differs  in  nothing  from  that  universally  employed  on  all 
telegraph  lines.  The  two  machines,  situate  the  one  at 
Miesbach  and  the  other  at  Munich,  are  absolutely  identical, 
and  have  each  a  resistance  of  470  ohms. 

The  total  resistance  of  the  circuit  is,  therefore,  close 
upon  1,900  ohms.  In  the  first  experiment  which  was 
made  there  was  immediately  obtained  at  Munich  a  work  of 
88  kilogrammetres  per  second  (or  about  ^  horse-power), 
at  a  speed  of  1,500  revolutions  per  minute. 

The  generating  machine,  situate  at  Miesbach,  turned 
at  the  rate  of  2,200.  The  two  machines  being  identical,  the 
proportion  of  the  work  recovered  at  Munich  to  the  work 
expended  at  Miesbach  was,  setting  aside  passive  resistance  of 
every  kind,  =  —^  or  more  than  60  per  cent.  The  machines 
employed  are  of  Gramme's  "  atelier  "  type,  modified  accord- 
in?  to  my  calculations. 

rain  fell  during  almost  the  whole  duration  of  the 

». 

iving-machine  serves  at  present  to  feed  a  water- 


fall of  one  metre  in  width  and  three  in  height,  by  means  of 
a  centrifugal  pump. 

Sparks  are  scarcely  visible  on  the  collectors  of  the  two 
machines.  The  heating  of  the  machines  is  scarcely  appreci- 
able aflicr  two  hours'  work. — Comptes  Bendus, 


Earthquakes  in  Peru.— The  Panama  Star  mi  HtrtM 
of  the  28th  September  says  :— Latest  news  from  Lima 
reaches  to  the  17th.  It  was  transmitted  by  cable  to  Pajta, 
thence  by  steamer  to  Equador,  whence  it  came  on  by  cabk 
On  Thursday,  the  14th  inst.,  a  severe  earthquie  m 
experienced  in  Lima,  which  was  followed  by  a  fighter  one 
on  Friday,  the  15th  inst.  So  fer  no  damage  is  rq)orted 
It  now  appears  the  Payta  cable  was  broken  by  this  shock. 
Under  date  of  the  5th  October,  the  same  paper  says :— The 
Retriever  has  succeeded  in  picking  up  and  repairing  ik 
Payta-Santa  Elena  cable,  so  that  etorical  commanicationis 
now  complete  between  all  the  stations  of  the  Central  and  Soutli 
American  Cable  Company.  Mr.  E.  W.  Parson^  was  in 
charge  of  the  work.  The  break,  as  suspected,  had  been 
caused  by  the  earthquake  felt  in  Peru  on  September  Uth, 


New  Land-line.— We  are  informed  that  the  Panami 
Railway  Company  has  constructed  a  new  land-line  acn» 
the  Isthmus,  as  the  telegraphic  communication  has  be^ 
frequently  interrupted  from  various  causes.  Iron  poste 
have  been  used  for  this  purpose. 


The  Kerite  Anti-Induction  Telephone  Cable.-Wc 
have  received  from  Mr.  A.  G.  Day,  says  the  Operator,  % 
sample  of  his  latest  form  of  aerial  telephone  cable.  This 
new  cable  is  designed  to  overcome  certain  objections  per- 
taining hitherto  to  aerial  cables  of  more  than  one  condnct<j. 
It  has  been  customary,  in  the  construction  of  such  cables,  to 
cover  each  separate  insulated  conductor  with  tin-foil  for  tie 
purpose  of  diminishing  the  interference  caused  by  the  indnc- 
tion  of  one  current  upon  another.  This  has  had  the  effec: 
however,  of  greatly  increasing  the  static  induction  in  eadi 
conductor,  so  that,  on  account  of  the  retardation  of  tbe 
current,  it  has  not  been  found  practicable  to  use  snch  cal^ 
for  a  greater  distance  than  three  or  four  miles.  In  tk 
kerite  cable  each  conductor  has  a  covering  of  kerite,  and 
outside  of  this  a  thin  coating  or  wadi  of  plumbago.  Tl^ 
sample  of  the  cable  which  we  have  contains  36  condncton. 
The  central  core  consists  of  seven  fine  wires  twisted  togetk, 
insulated  with  kerite  and  covered  with  tin-foil,  ^fiie  it 
maining  85  conductors  are  placed  in  three  layers  of  6,  II. 
and  18  wires  respectively,  each  wire  being  covered  witli 
kerite  and  washed  with  plumbago,  as  described.  The  hjen 
are  disposed  helicallv,  altemateTy  to  the  right  and  the  ie& 
The  entire  cable  is  sheathed  with  tin-foil  and  enclosed  m& 
strong  fabric  impervious  to  the  weather.  Mr.  Daj,  ^ 
manufacturer,  says  these  cables  can  be  worked  for  a  distance 
of  ten  miles  either  above  or  beneath  the  grouni  The  M^ 
tropolitan  Telephone  and  Telegraph  Company  of  this  citj 
has  12  miles  of  the  kerite  cables  in  use.  Thej  are  also  eai* 
ployed  in  Cincinnati,  Chicago,  St.  Louis,  Baltimore,  Brooklrn, 
Detroit,  Boston,  and  other  cities.  The  Bdtimore  and  Ofe 
Telegraph  Company  has  kerite  cables  in  use  for  tel^rap^J^' 
purposes  between  this  city  and  Fourth  Avenue  and  FlatboJ^ 
Avenue,  Brooklyn,  a  distance  of  about  four  miles. 


The  Society  op  Telegraph  Engineers  i^^  *| 
Electricians. — The  first  meeting  of  the  autumn  session  ta 
this  society  will  take  place  on  Thursday,  November  9tM, 
8  p.m.,  when  a  paper  will  be  read  on  the  Munich  Electno 
Exhibition,  1882,  by  W.  H.  Preeoe,  F.R.S.,  past  presidfint 


Rogers'  Improved  Relay  Contacis.— The  oxidifij 
and  fusing  of  relay  contacts  is  a  constant  source  of  twct* 
in  some  instruments.  This,  to  a  very  great  extent,  i^ 
from  the  contacts  being  made  of  an  incorrect  shape, 
usual  plan  of  having  a  small  flat  platinum  plate  soliic 
the  relav  tongue,  and  a  flattened  point  to  the  cont 
although  very  generally  adopted,  is  in  reality  a  mojj 
arrangement,  and  it  is  the  chief  cause  of  sti; 
proper  arrangement  is  to  have  the  two  snrfr 


fr 
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exactly  the  same  diameter.  In  the  Postal  Tel^raph  Depart- 
ment the  whole  of  the  relay  contacts  are  formed  of  platmum 
wire,  about  1-1 6th  of  on  inch  in  diameter,  this  wire  being 
used  both  for  the  relay  tongue  and  the  contact  screw  ;  care 
is  taken  that  the  contacts  are  as  nearly  opposite  one  another 
as  possible,  so  that  no  overlapping  occurs.  In  cases  where 
this  form  of  contact  has  been  substituted  for  the  old  point 
and  plate,  a  marked  improvement  has  been  effected  in  the 
working  of  the  instruments.  Mr.  F.  M.  Rogers  proposes  to 
get  rid  of  the  sticking  by  employing  a  carbon  contact  on  the 
contact  screw ;  as  carbon  cannot  be  melted,  it  is  evident 
that  Uie  fusing  of  the  two  surfaces  cannot  take  place.  A 
point  which  deserves  mention  with  reference  to  Mr.  Rogers' 
invention  (which  is  patented),  is  the  fact  that  relays  so  fitted, 


will  work  with  the  contacts  screwed  very  close  together,  they 
will  work  in  fact  when  the  two  actually  touch  ;  this  is  due, 
of  course,  to  the  microphonic  action  which  takes  place.  For 
fixing  the  carbon  in  the  contact  screw,  Mr.  Rogers  adopts  the 
arrangement  shown  by  the  figure ;  a  length  of  the  carbon,  c, 
ahout  1-1 6th  of  an  inch  in  diameter  passes  through  a  tube  tap- 
ped on  the  outside  along  its  length.  At  the  end  where  the  con- 
tact emerges  the  tube  is  turned  slightly  conical,  the  screw 
thread  being  tapped  on  the  cone  ;  this  end  of  the  tube  is  slit 
down  for  a  short  distance  by  two  slits  at  right  angles  to  each 
other ;  by  screwing  the  nut,  a,  along  the  conical  end  of  the 
tube,  the  carbon  wire  becomes  firmly  gripped.  This  device 
enables  the  contact  to  be  made  good,  if  by  any  chance  it 
should  become  broken. 


An  Experiment  with  the  Electric  Light. — By  Lnd. 
Pilleux. — Every  one  knows  the  action  of  continuous  currents 
and  the  similar  action  of  permanent  magnets  upon  an 
electric  arc  produced  by  continuoas  currents.  We  know 
also,  especially  since  the  experiments  of  M.  Jamin  on  the 
electric  light,  the  action  of  alternately  reversed  currents  upon 
an  arc  produced  by  alternately  reversed  currents,  an  action 
similar  to  the  former.  But  the  case  is  different  with  the 
action  of  continuous  currents  and  permanent  magnets  upon 
a  galvanic  arc  produced  by  currents  alternately  reversed. 

The  author  then  describes  an  experiment  in  which  he 
studied  this  action  under  favourable  conditions  as  follows: — 

•*  Having  at  my  disposal  a  powerful  vertical  voltaic  arc  of 
12  millimetres  in  length,  maintained  by  an  alternately 
reversed  current,  and  one  of  the  most  powerful  magnets 
which  M.  Meritens  makes  use  of  for  the  construction  of  his 
electro-magnetic  machines,  I  slowly  approached  one  of  the 
poles  of  my  magnet  to  the  galvanic  arc.    As  soon  as  I  had 

§ot  to  the  distance  of  about  10  centimetres,  I  saw  the  arc 
atten  itself  out  so  as  to  take  almost  the  appearance  of  bat's- 
:  wing  gas-burners,  the  plane  of  the  bat's  wing  being  parallel 
■       to  the  pole  of  the  magnet. 

fv  "  At  the  same  time  the  ai'c  began  to  give  out  a  loud  noise, 

[,      like  that  of  hail  when  it  falls  upon  window-panes. 

,  "  As  I  approached  the  arc  grew  narrower  and  the  noise 

increased  so  as  to  be  deafening.    When  the  magnet  was  not 

more  than  a  few  millimetres  distant  from  the  arc  the  latter, 

which  had  become  thinner  than  a  leaf  of  paper,  burst  asunder 

r      with  a  crash,  scattering  fragments  of  glowing  carbon. 

"  The  magnet  which  I  used  being  ahorse-shoe,  it  was  easy 
;.  to  change  the  pole  presented  to  the  arc  by  a  small  sidewards 
JL  movement.  The  arc  then  executed  a  most  singular  pirouette, 
1^  revolving  on  itself,  so  as  to  present  to  one  pole  a  different 
tt  sorface  from  what  it  had  presented  to  the  other. — Ultalienne. 

r 


NEW  COMPANY  EEaiSTBEED. 

Scottish  GClcher  Electric  Light  and  Power 
Company  (Limited).— Capital  £150,000,  in  £5  shares. 
Objects :  To  purchase  the  exclusive  licence  for  the  use 
of  the  Giilcher  System  of  Electric  Lighting  in  Scotland,  for 
£25,000  in  cash,  and  £25,000  in  fully  paid  shares. 
Signatories  (with  one  share  each)  :  F.  Grant,  93,  Leconfield 
Road,  Highbury  New  Park,  N.  ;  C.  R.  A.  Darby,  418,  Com- 
mercial lS)ad ;  A.  W.  Bameveld,  87,  Sharedeloes  Road,  S.E.; 
J.  H.  Slater,  58,  Haverstock  Hill ;  W.  C.  Cross,  4,  Mona 
Road,  Peckham  ;  W.  J.  Vokes,  860,  Kenninffton  Road  ;  J. 
Arnold,  15,  St.  Andrew  Street,  Wandsworth  Road.  The 
signatories  ai'c  to  appoint  the  first  directors  ;  remuneration 
£500  per  annum.  Registered  27th  ult.,  by  Quick  and 
Bidder,  13,  George  Street,  Mansion  House. 


OFFICIAL  RETURNS  OF  ELECTRIC  COMPANIES, 

The  following  returns  have  been  recently  filed  : — 

Anglo-American  Telegraph  Company  (Limited^ — 
The  annual  return  of  this  company,  made  up  to  24th  of 
February,  was  filed  on  14th  of  March,  and  states  the  nominal 
capital  of  the  company  to  be  £7,000,000  stock,  fully  paid  up.  ^ 

British  Electric  Light  Company  (Limited). — The 
annual  return  of  this  company  was  made  up  and  filed  on 
27th  July.  The  nominal  capital  is  £100,000,  in  £10  shares ; 
7,221  shares  are  taken  up  and  the  full  amount  has  been 
called  upon  the  same.  The  calls  paid  amount  to  £71,600 
and  unpaid  to  £510. 

Direct  Spanish  Telegraph  Company  (Limited). — 
The  return  of  this  company,  made  up  to  the  14th  of  April, 
was  filed  on  30th  April.  The  nominal  capital  is  £180,000, 
in  18,000  ordinary  shares  of  £10  each;  and  £60,000  in  6,000 
10  per  cent,  preference  shares  of  £10  each.  12,931  ordi- 
nary, and  5,848  preference  have  b^n  allotted.  Upon  the 
former  £9  has  been  called  up,  and  the  fiill  amount  upon  the 
latter.  The  calls  paid  upon  the  ordinary  shares  amount  to 
£116,379,  and  upon  the  preference  to  £58,480. 

Single  Wire  Multiple  Telephone  Signal  Company 
(Limited). — The  return  of  this  company,  made  up  to  July 
6th,  was  filed  on  July  2l8t.  The  nominal  capital  is  £5,000, 
in  £10  shares.  102  shares  have  been  taken  up  and  are  fully 
paid. 

Manchester  and  District  Edison  Electric  Light 
Company  (Limited). — The  return  of  this  company,  mad© 
up  to  the  6th  ult.,  was  filed  on  the  28rd  ult.  The  nominal 
capital  is  £600,000,  in  £10  shares.  20,000  shares  have 
been  allotteK],  and  £2  per  share  called  up,  the  calls  paid 

amounting  to  £20,000.    (?) 

• 

Electric  Light  Syndicate  (Limited).— The  return  of 
this  company,  made  up  to  September  23rd,  was  filed  on  the 
24th  ult.  The  nominal  capital  is  £3,000,  in  £50  shares. 
51  shares  have  been  allotted  and  the  foil  amount  called 
thereupon,  the  calls  paid  amounting  to  £2,500  and  unpaid 
on  forfeited  share  £50. 

Albion  Electric  Lamp  Company  (Limited).— The 
return  of  this  company,  made  up  to  September  28th,  was  filed 
on  the  5th  ult.  The  nomind  capital  is  £10,000,  in  £1C 
shares.  886  shares  have  been  taken  up.  The  full  amount 
has  been  called  on  each  paid-up  share  and  2s.  6d.  upon  each 
share  of  the  second  issue.  The  total  calls  paid  amount  to 
£2,036.  7s.  6d. 

Cuba  Submarine  Telegraph  Company  (Limited). — 
The  return  of  this  company  was  filed  on  February  8th.  The 
nominal  capital  is  £220,000,  in  22,000  shares  of  £10,  viz., 
16,000  ordinary  and  6,000  preference.  The  foil  amount  has 
been  called  up,  the  calls  paid  amounting  to  £220,000. 

Brazilian  Submarine  Telegraph  Company  (Limited). 
— ^The  annual  return  of  this  company,  made  up  to  May  26th, 
was  filed  on  June  5th.  The  nomind  capital  is  £1,300,000^ 
in  £10  shares.  The  whole  of  the  shares  are  t^en  up  and 
fully  paid. 
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5097.  "  Seoondaiy  batteriefi."  B.  Haiocdnd  and  L.  Goldeztbebo. 
Dated  October  26. 

5098.  **  Electric  laaqM."  A.  Maoekan.  (Commnnioated  bj  A. 
Kryazat.)    Dated  October  26. 

5104.  *'  LnproYed  compounds  or  preparation  d  materials  for  use 
in  place  of  leather,  and  for  electrical  insulation,  enabling  improve* 
xnents  in  tbe  manufacture  of  electric  conductors."  M.  Batteb,  L. 
Bbouabd  and  J.  Axcel.    Dated  October  26. 

5105.  "  Improrements  in  electric  lighting,  and  in  apparatus  con- 
nected therewith,  ^Mutlj  applicable  to  other  purposes.*'  P.  Cabdew. 
Dated  October  26. 

5108.  "GWvanic  batteries."  P.  R.  db  F.  d'Humy.  Dated 
October  27. 

5122.  "  Electric  current  generators  and  motors."  S.  P.  Thoxpson. 
Dated  October  27. 

5126.  *<  Telephonic  appuatuB  and  electric  call  bells."  H.  G. 
Ellebt  and  J.  T.  Gezit.    Dated  October  27. 

5129.  "  New  or  improved  compositions  for  insulating  conductors 
of  electricity,  and  for  other  like  purposes."  £.  W.  Tobb.  Dated 
October  27. 

5142.  ''Electric  lamps  or  lighting  apparatus."  W.  B.  Laxe. 
(Communicated  bj  B.  Egger.)    Dated  October  28. 

6148.  "Improvements  in  the  organs  of  dynamo,  magneto,  or 
electromotive  machines,  and  in  other  electrical  apparatus,  in  the  con- 
struction of  which  iron,  oast-iron,  steel,  and  other  metals  are  used.'* 
B.  J.  B.  MiujB.    (Communicated  by  F.  Chutaux.)  Dated  October  30. 

514d.  <'A  new  or  improved  process  for  increasing  tbe  conducti- 
1>ility  of,  and  for  insulating  round  or  flat  cables  or  wires  employed  in 
the  construction  of  magneto  and  dynamo  machines,  and  other  elec- 
trical apparatus."  B.  J.  B.  MnjiS.  (Communicated  by  F. 
Chutaux.)    Dated  October  30. 

5158.  '*  Apparatus  for  producing  and  regpulating  electricity." 
J.  D.  F.  Andbews.    Dated  October  30. 

5164.  "  Telephonic  apparatus."  J.  G.  Lobbain.  Dated  October 
30. 

5166.  ''  Circuits  for  telephonic  commumcation«"  H.  Alabasteb 
and  T.  E.  Gatehoxtse.    Dated  October  30. 

6167.  "Telephonic  receiver."  H.  Alabasteb  and  T.  E.  Gate- 
house.   Dated  October  30. 

5170.  "Electric  batteries."  F.  Wibth.  (Communicated  by  G. 
Leuchs.)    Dated  October  30. 

5174.     "  Arc  electric  lamps."     F.  S.  Willabd.    Dated  October  31- 

5181.  "Apparatus  and  appliances  for  acccnnmodating  electrioa 
conductors  in  the  streets  of  towns."   H.  F.  Joel.   Dated  October  31- 

6182.  "Telegraph  printing  and  time  regulating  apparatus.' 
J.  IiCBAT.     (Communicated  by  A.  A.  Knudson.)    Dated  October  31. 

5183.  "Improvements  in  secondary  voltaic  batteries,  and  in 
apparatus  for  regulating  their  charge  and  discharge."  R.  H. 
■WooDLBY  and  H.  F.  Joel.    Dated  October  31. 

5200.     "An  improved  method  of  controlling  valves  or  cocks  by 
electricity  or   by   heat,   and    in   the    means    employed   therefor. 
J.  FoBMBT.    Dated  October  31. 

5205.  The  utilisation  of  various  gums  as  substitutes  for  gutta- 
percha  and  india-rubber  for  insulating  and  other  purposes."  J.  E. 
T.  Woods.    Dated  November  1 . 


1173.  " Electric  accumulators."  J.  H.  Jorhsok.  (Ac 
cation  from  abroad  by  A.  de  H&ritens,  of  Paris.)  Dated  Ibrdi  10. 
2d.  Coneista  in  certain  improvements  in  the  constmctioD  tad 
arrangement  of  the  secondary  batteries  or  electrical  aocioimlaion, 
whereby  they  are  rendered  more  durable  and  efficient.  [Fntuimgl 
onltf.) 

1174.  "  Generation,  distribution,  storing,  &c.,  of  eleotriotj,  ud 
apparatus  therefor."  J.  S.  Wiluaxb.  Dated  March  10.  h.  8d. 
Helates  to  apparatus,  methods  and  means  for  generating,  dirtribo- 
ting,  storing,  utilising,  measuring,  and  re^fulating  eleci^a(%,  lad 
consists  paruy  in  utilising  the  water  reservoirs  and  the  p^es  ormaiBs 
for  conducting  and  supmring  the  water  to  cities,  towns,  aod  otln 
places,  for  the  purpose  of  driving  water  or  turbine  wheels  wiUk  irfaidt 
are  combined  dynamo  or  magneto-electric  generators  for  prodncifif 
electric  currents. 

1191.  "  Regulating  the  generative  capacity  of  dynamo  ormagnehH 
electric  machines."  T.  «f.  Handfobd.  (A  commuxucation  fro& 
abroad  by  Thomas  Alva  Edison.)  Dated  March  11.  6d.  Hisfar 
its  object  the  provision  of  simple  and  efficient  means  and  methodi&r 
automatically  regulating  the  generative  capacity  of  dynamo  or 
magneto-electric  machines,  which  means  will  act  automatically  npoi 
the  addition  and  removal  of  lamps  or  other  translating  deriott  to 
produce  corresponding  changes  in  the  energy  of  the  exeitiiig  or  field 
of  force  magnet.  According  to  one  modification,  the  lamps  oroUHr 
translating  devices  are  divided  into  groups,  the  lamps  of  ea<^  groap 
being  those  that  are  in  multiple  arc  or  derived  circuits  from  tliestsM 
pair  of  conductors  branching  from  the  main  oonductors.  Thoek 
provided  in  connection  with  each  group  means  for  regalating^ 
current  energising  the  field  magnet  of  the  machine  operated  I7  tk 
current  generated  and  acting  automatically  upon  the  additioaor 
removal  of  translating  devices  in  the  group.  This  means  may  be  as 
electro-magnet  in  one  of  the  branch  conductors  having  an  aimitaR 
lever  retracted  by  a  spring  and  making  and  breaking  a  circuit,  whidi 
may  be  a  shunt  around  a  ^finite  resistance  in  the  field  drcmt  or  u 
additional  field  circuit,  the  result  in  either  case  bein^  an  increa«  is 
energy  of  the  field  magnet  by  the  closure  of  the  circuit  controlled  bj 
each  of  these  electro-magnets.  Each  of  these  magnets  is  so  con- 
structed and  arranged  with  relation  to  its  armature  lever  that  it  will 
not  draw  the  lever  to  its  front  contact  until  a  number  of  the  lamps 
of  the  group  have  been  turned  on,  so  that  the  additional  eua^ 
given  to  the  field  magnet  by  the  operation  of  tbe  devices  ooanecN 
with  each  group  will  oe  sufficient  for  the  supply  of  all  the  lamp*  of 
the  group. 

1195.  "  Electric  circuits,  &c."  W.  P.  Thoicpsok.  (A  communi- 
cation from  abroad  by  H.  Kemer,  of  New  York,  America.)  Datei 
March  11.  6d.  Eelates  to  the  bui^g^  alarm  apparatus  described  « 
page  311,  in  ti^e  number  of  the  Journal  for  October  21st. 

1222.  "  Transmitting  and  receiving  telegraphic  messages,  tt" 
H.  H.  Lake.  (A  communication  from  abroad  by  A.  L.  ParceJk,  rf 
America.)  Dated  March  14.  8d.  The  first  part  of  this  inTeriuB 
relates  to  that  class  of  automatic  telegraphs  known  as  "/«-n*ii^" 
"autographic,"  and  "pantographic,"  in  which  a  praotictl/ie-«w4 
is  produced  at  a  receiving  station  of  the  line  of  a  meesage  written  at  tk 
transmitting  station.  The  part  of  the  said  invention  has  for  its  object 
to  provide  an  improved  apparatus  of  the  class  adapted  to  reproduce  b 
fae^aimile  a  message  written  on  ordinary  paper  with  a  metallioffik, 
and  to  this  end  it  consists  in  the  employment  at  the  txanmuttug 
station  of  a  series  of  reeds,  each  tuned  to  vibrate  at  a  difierent  ntt 
from  the  others;  a  corresponding  series  of  reeds  at  ihe  receiTing 
station,  each  series  having  a  corresponding  series  of  electro-migitftej 
a  metallic  table  connected  with  the  receiving  reeds  in  a  local  ditwt, 
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1137.  "Telegraphic  apparatus,  &c."  W.  H.  Dayies  and 
F.  H.  W.  Hioonfs.  Dat^  March  8.  Is.  Helates  to  apparatus 
similar  to  that  described  in  the  number  of  the  Elbctibzcal  Review 
for  Sept.  15th,  1881. 

1168.  "Electric  lighting  apparatus."  W.  B.  Lake.  (A  com- 
munioation  from  abroad  by  £.  Weston,  of  America.^  Dated 
Harch  10.  6d.  This  invention  relates  to  electric  arc  lamps  in 
which  are  employed,  in  conjunction  with  a  single  set  of  feed  regu- 
lating magnets,  two  sets  or  pairs  of  carbon  pencils  and  independent 
feeding  devices  connected  therewith,  which  devices,  by  the  consump- 
tion of  the  carbons,  are  brought  successfully  imder  the  oontrolling 
influence  of  the  aforesaid  magnets.  In  lamps  constructed  according 
to  this  invention  the  carbons  or  electrodes  are  fed  and  adjusted  by 
means  of  clutch  mechanism  consisting  essentially  of  a  plate  or  bar 
connected  at  one  end  to  a  movable  armature,  or  its  equivalent,  and 
resting  at  the  other  end  upon  a  Lamp-frame.  The  said  plate  or  bar 
is  pedbrated  and  sunounds  the  carbon-carrier.  When  the  armature 
is  raised  and  the  plate  connected  therewith  is  tilted  a  short  distance 
t  grips  the  carrier  so  that  the  position  of  the  latter  depends  upon 
e  elevation  of  the  armature. 

1171.  "  Mechanism  for  regulating  the  burning  of  carbon  or  other 
tetrodes  in  electric  lighting  apparatus."  A.  Gbahax.  Dated 
Eurch  10.  Sd.  Relates  to  mechanism  to  be  appUed  to  electric 
jups  or  lighting  apparatus  for  regulating  the  burning  of  the  carbon 
•  other  •I— *«^-»  thareof  by  currents  generated  in  a  dynamo-elactrio 
iftchi:  lattery. 


and  adapted  to  support  a  strip  of  chemical  paper  for  the  »cfaon<rf^ 
receiving  reeds,  and  means  for  closing  a  circuit  through  either  rfn* 
transmitting  reeds  the  line  and  the  corresponding  receivingrtw «7 
the  action  of  lines  or  characters  written  in  metalhc  ink  on  «*ii*»T 
paper  at  the  transmitting  station,  so  as  to  reproduce  in  /*^;J^ 
upon  the  chemical  paper  at  the  receiving  station,  the  c^JJr^ 
written  in  metaUic  ink  at  the  transmitting  station.  Referringtoftr 
1,  the  main  line  is  subdivided  at  the  transmitting  station,  into  a  «s» 
of  branches,  2,  3,  4,  each  of  which  branches  includes  in  ite arwni 
pressure  spring,  5,  6,  7.  These  springs  press  upon  the  ««anws  01^ 
transmitting  sheet,  8,  on  which  the  messa^  represented  m  the  W^ 
by  letters  a,  A,  f ,  has  been  previously  written  with  <»^4'*^?*S£wi 
The  paper  sheet,  8,  is  provided  with  parallel  lines  ruled  with  r-™* 
ing  ink  in  the  direction  of  the  motion  of  the  sheet,  as  reprew 
the  arrow.  The  springs  press  upon  the  intervening  spaces^ 
these  ruled  lines.  Ea^  branch,  2,  3,  4,  also  includes  1 
for  rendering  the  current  pulsatory.  It  is  prefer 
for  this  purpose  the  tuning  forks  seen  at  12,  13,  l*i,^ 
are  kept  in  continuous  vibration  by  the  action  of  local  Ij^n 
which  an  example  is  shown,  together  with  a  convenient  s; 
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omt«wirM  u  applied  to  the  timing  fork,  15.  One  pole  of  the  main 
batteiT,  16,  is  connected  by  means  of  the  line,  17,  with  the  earth  at 
18;  the  other  pole  is  connected  by  means  of  the  line,  19,  pressure 
dip,  20  (which  serves  to  secure  the  paper  to  its  underlying  nolder), 
mled  lines,  9,  10,  11,  to  the  characters  written  upon  the  transmitting 
sheet.  It  will,  therefore,  be  understood  that,  whenever  one  <» 
the  springs,  5,  6,  7,  comes  in  contact  with  any  line  of  the  written 
meaaage,  the  battery,  16,  will  be  put  in  connection  with  the  main 
line,  the  current  traversing  the  line,  19,  pressure  dip,  20,  ruled  lines, 
9,  10,  11,  the  character  to  be  transmitted  the  spring  in  contact  there- 
with,  the  particular  rheotome  situated  in  the  said  branch  circuit,  and 
the  main  une.  If  simultaneously  two  or  more  of  the  branch  circuits 
are  thus  closed,  the  resulting  pulsations  upon  the  main  line  will  be 
made  up  of  the  contributory  pulsations  of  the  fractional  currents. 
Further,  it  will  be  understood  that  the  duration  of  the  contact  of  the 
springs,  5,  6,  7,  with  the  lines  of  conducting  ink,  will  depend  upon 
^e  longitudinal  width  of  the  said  lines,  while  the  instant  of  contact 
will  depend  upon  their  situation  upon  the  transmitting  sheet. 

1225.  "Anparatus  for  gauging  carbon  filaments,  wire,  &c." 
M.  Evjkirs.  Dated  March  14.  6d.  In  the  maaofacture  of  inoan- 
descent  electric  lamps  it  is  important  that  the  carbon  filaments  in  all 
the  lamps  which  are  to  be  actuated  by  electricity  from  the  same  source 
of  supply  should  be  of  one  imiform  thickness  or  gauge ;  the  process  of 
^ugmg  or  testing  the  thickness  as  hitherto  followed  is  slow  and 
tedious,  and  can  only  be  efficiently  performed  by  practised  persons. 
The  i>rimary  object  of  the  invention  is  to  construct  an  apparatus  by 
irhioh  the  ^uging  of  the  filaments  can  be  rapidly  performed  by 
persons  of  httle  or  no  experience.  The  invention  essentially  consists 
in  the  employment  of  a  movable  jaw,  between  which  and  a  fixed  jaw 
or  stop  the  filament  to  be  gauged  is  held,  the  greater  or  less  proximity 
of  the  movable  jaw  to  the  fixed  jaw,  as  detennined  by  the  thickness 
of  the  filament,  reg^nlating  the  angle  or  position  of  a  mirror  which 
x«fleots  a  pencil  or  beam  of  Ught  upon  a  screen  marked  off  as  a  scale. 
The  particular  point  of  the  screen  to  which  the  light  is  reflected 
indicates  the  gauge  or  thickness  of  the  filament. 

1254.  **  Telegraphic  relay."  J.  Ebbl.  Dated  March  15.  4d. 
Helates  to  an  improved  telegraph  relay,  and  has  for  its  object  to  so 
oonstruct  such  a  relay,  that  it  will  be  very  simple  and  extremely  sen- 
sitive, and  will  cost  but  little  to  manufacture,  la  canying  the  said 
invention  into  practice  the  inventor  emi>loys  an  electro-magnet,  with 
one  bobbin  of  msulated  wire,  within  which  is  placed  a  compound  soft 
iron  core.  The  centre  part  of  this  soft  iron  core  moves  freely 
on  pivots  and  is  prolonged  on  both  ends  in  the  form  of  tongues 
or  armatures.  Acljacent  to  each  of  the  said  upper  and  lower  arma- 
tures are  arranged  steel  horse-shoe  magnets,  wmdi  are  so  placed  wiUi 
regard  to  the  said  armatures,  that  the  same  can  move  to  and  fro,  or 
vibrate  between  their  poles.  It  follows  from  the  above  described 
oonstruction  of  the  relay  that  if  a  weak  or  feeble  current  is  pro- 
duced in  the  wire  bobbin,  it  will  magnetise  and  induce  magnetism  in 
the  iron  centre  core  and  armatures,  and  will,  consequently,  according 
to  their  polarity,  be  attracted  or  repulsed  by  the  poles  of  the 
magnets. 

1271.  "Telephones."  A.  W.  Kobe.  Dated  March  16.  4d.  Has 
for  its  object  to  so  construct  and  combine  the  receiving,  transmitting, 
and  magnetic  signalling  parts  of  telephonic  apparatus  together,  that 
the  ins&ument  so  combined  is  more  convement  in  use  than  has 
liiiherto  been  the  case,  and  so  also  that  the  cost  and  inconvenience  of 
combining  these  parts  after  the  instruments  are  sent  out  of  the  fac- 
tory are  avoided. 

1274.  <<  Incandescent  electric  lamps."  F.  Wbiost  and  M.  W. 
'W.  Maottb.  Dated  March  16.  2d.  Belates  to  improvements  in 
electric  lamps  operated  by  incandescence,  and  consists,  firstly,  in  an 
improved  form  of  vacuum  bulb,  with  tubuUr  stem  for  carrying  the 
conducting  wires  and  pump  tube.  Secondly,  in  the  production 
of  vegetable  fibres  free  from  mineral  and  inorganic  matter  as  the 
bases  of  the  filaments  or  bridges.    {Propisional  oniy,) 

1288.  **  Incandescent  lamps,  &c."  J.  B.  Booebs.  Dated  March 
16.  6d.  Belates  to  certain  improvements  in  incandescent  lamps, 
also  in  fittings  and  switch  attachments  for  electric  light  apparatus. 
According  to  the  first  part  of  the  invention,  the  inventor  fits  two 
terminal  ends  of  platinum  or  other  suitable  metal  within  the  globe  or 
other  glass ;  the  ends  have  the  filament  attached  by  inside  conical 
tubes  of  platinum  or  other  metal  into  which  the  two  ends  fit  and  keep 
themselves  in  contact,  and  prevent  any  slip  of  the  filament  horn  the 
ends  of  the  i>oles.  By  this  means  perfect  contact  is  insured. 
The  ends  may  be  hard  soldered  if.  necessary.  According  to  the 
second  part  of  the  invention,  the  inventor  screw-threads  the  socket  of 
an  incandescent  lamp  and  terminates  the  two  wires  or  one  wire  only  at 
the  base.  He  also  screw-threads  the  sofJcet  attachment  and  termi- 
nates the  lead  wire  or  wires  just  outside  its  end,  so  that  when  the  two 
screw-threaded  pieces  are  screwed  into  close  contact  the  wires 
are  put  into  electrical  connection.  On  the  socket  being  turned  in  the 
reverse  direction  the  contact  of  the  wires  becomes  broken. 

1302.      *' Electrolier."     The   Honorable   Beozhald    Bbouohax. 
Dated  March  17.    6d.    Has  for  its  object  an  improved  electrolier. 
This  electrolier  is  intended  for  the  exhibition  of  several  electric 
lamps  of  the  incandescent  type.    It  consists  of  a  tubular  stem  or 
upnf^t  descending  from  the  ceiling  of  the  room  to  be  lighted,  or 
fixed  vertically  in  a  suitable  standard,  or  otherwise  suitaDlv  sup- 
ported.   Thero  is  a  collar  upon  the  stem  near  its  end,  and  beyond 
this  again  ji  flanged  nut  is  screwed  upon  the  stem.    Between  the 
collar  and  the  nut  two  metal  plates  of  ornamental  form  are  clamped 
and  held.    These  plates  are  kept  apart  by  a  thick  disc  of  vulcanite 
k        for  other  non-conductor)  and  thinner  discs  of  like  material  serve  to 
"^     insulate  the  plates  from  the  collar  and  the  nut  upon  the  stem.    The 
^"^Qttabparts  of  the  plates  overhanging  the'  separating  disc  are  fonned  with 
ikhW  radial  grooves  on  their  inner  suifaces.    The  neck  of  the  lamp  or 
Jl^^f^flais  bulb  in  which  the  carbon  filament  is  enclosed  is  set  into  a 


socket  of  vulcanite  or  other  material,  and  two  brass  springs  or  plates 
are  fixed  to  the  exterior  of  this  socket  diametrically  opposite  to  each 
other ;  to  these  springs  or  plates  the  wires  which  enter  the  glass 
enclosure  are  attached.  Each  lamp  when  thus  set  into  a  socket  is 
inserted  between  ti^e  two  plates  carried  by  the  stem  or  upright  of 
the  electrolier,  and  the  springs  or  plates  entering  the  radial  grooves 
serve  to  hold  the  lamps  in  place.  The  same  spring  provide  the 
electrical  connections  for  the  filaments,  the  plates  bemg  in  connec- 
tion with  the  electric  source.  Conducting  wires  pass  down  the 
interior  of  the  stem,  and  are  brought  out  through  a  hole  in  the 
separating  disc  of  vulcanite  or  other  insulating  material  and  con- 
nected to  the  plates. 

1303.  ''Telegraphic  and  tdephonic  eystems.*'  P.  M.  JumoE. 
(A  communication  from  abroad  by  fr.  Van  Bysselberghe,  of 
Belgium.)  Dated  March  17.  6d.  Where  a  network  of  wires  exist 
which  are  employed  for  ordinary  telegraphy,  it  has  hitherto  been 
extremely  difficult  to  pradioally  employ  one  or  more  wires  for  tele- 
phonic communication  owing  to  the  loss  of  current  by  induction, 
and  also  to  the  currents  induoed  from  other  lines.  The  object  of  the 
present  invention  is  to  remedy  this  defect,  and  to  enable  one  or  more 
wires  of  a  system  to  be  employed  for  telegraphy  or  for  telephonic 
communication.  This  result  may  be  atta&ea  oy  modifying  the 
present  known  systems  and  apparatus,  and  by  applying  known 
instruments  which  have  not  hitherto  been  employed  to  secure  the 
object  indicated.  The  modifications  consist  principally  in  unng 
batteries  of  low  resistance,  microphones  coupled  up  in  quantity, 
induction  coils  of  high  resistance,  and  condensers. 

1324.  **  Electric  lamps."  J.  D.  P.  Andrews.  Dated  Mareh 
18.  6d.  Belates  to  a  clutch  lamp  and  has  for  its  object  great 
delicacy  and  certainty  of  action.  In  the  preitot  invention  the  in- 
ventor effects  the  object  by  detaching  the  clutch  from  the  arnuture 
that  works  it  so  that  this  armature  is  capable  of  giving  a  certain 
amount  of  regulation  without  working  the  clutch,  and  works  it  only 
when  feed  of  the  carbon  is  required. 

1327.  ''Transmission  of  electric  currents  of  high  tension.** 
L.  J.  Cbosslbt,  J.  F.  Habbibon,  and  W.  Eiocott.  Dated  March  18. 
6d.  Belates  to  the  arrangement  of  certain  electric  appliances  by 
means  of  which  telephone  and  other  lines  of  suitable  resistance  may 
be  used  for  the  conveyance  of  powerful  currents  of  electricity  for 
electric  lighting,  electro-plating,  the  transmission  of  power  and  for 
other  purposes  where  electricity  of  high  tension  is  employed  without 
danger  to  Uie  usual  telephonic,  telegraphic  and  other  instruments. 
In  canying  out  the  invention  in  connection  with  the  conveyance  of 
high  tension  electricity  over  telephone  lines  the  inventon  place  in 
the  exchange  a  numoer  of  dynamo-electric  machines  or  other 
suitable  generators  of  electricity  connected  with  a  switching  arrange- 
ment by  means  of  which  the  currents  generated  may  be  distributed 
to  the  various  subscribers.  Cozmected  with  the  switch  is  an  annun- 
ciator adapted  to  suit  high  tension  currents  by  means  of  which  any 
accident  to  the  line  is  immediately  made  known  at  the  exchange,  the 
said  annunciator  also  allows  the  subscribers  to  call  the  attention  of 
the  operator  in  case  they  wish  to  speak  durii^  the  time  the  high 
tension  currents  are  passing  over  the  line.  Connected  with  each 
subscriber's  instrument  is  a  relay  or  other  appliance  constructed  and 
arranged  so  that  the  high  tension  currents  for  electric  lighting 
or  other  purposes  shall  not  injuriouidy  affect  the  said  instruments ; 
a  secondary  battery  may  be  used  in  connection  with  the  said  instru- 
ments, by  means  of  which  a  supply  of  electricity  can  be  stored  to 
allow  the  subscribers  to  use  the  telephone  without  interfering  with 
the  light  or  otherwise.  Arrangements  may  be  provided  whereby  the 
seoondaiy  battteiy  can  be  charged  from  the  exchangee  without  troubl- 
ing the  subscribe. 

1356.  "Telephonic  receiving  apparatus.**  B.  Thexleb  and  M. 
TmfTT.int  Dated  Mareh  21.  2d.  Belates  to  an  improved  and 
simplified  construction  of  telephone  receiven  in  which  the  tympanum 
or  £aphragm,  also  the  permanent  magnet  and  the  ear-piece  or  funnel 
common  to  other  tele^iones,  are  entirely  dispensed  with.  In  the 
telephone  receivers  of  Beia,  Oraj,  Bell,  and  ottier  inventors,  the 
tympanum,  diaphragm,  or  soundmg  boiurd  constituted  a  necessary 
part  of  the  apparatus,  because  the  electro-magnet  and  armature 
constituting  the  remaining  parts  of  the  apparatus  were  not  con- 
structed in  such  a  manner  wat  the  vibrations  of  articulate  speech 
could  be  heard  without  ^e  aid  of  a  tympanum  or  other  resonant 
surface.  The  new  telephone  receiver  consists  only  of  an  electro- 
magnet, to  one  pole  of  which  is  usually  fixed  a  stem  or  knob  which 
can  be  conveniently  inserted  in  the  ear  of  the  listener.  The  vibra- 
tions of  the  electro-magnet  produced  by  the  vibratory  current  pass- 
ing through  the  latter  are  thus  directly  communicated  to  the  walls 
of  the  ear,  and  the  effect  of  those  vibrations  upon  the  ear  is  not 
diminished  by  an  intervening  air  space,  as  is  imavoidably  the  case 
in  telephones  with  tympanums  or  diaphragms.    (FrovUional  only.) 


CITY  NOTES,  REPORTS,  MEETINGS,  &c. 

THE  EASTERN  EXTENSION,  AUSTRALASIA  AND 
CHINA  TELEORAPH  COMPANY  (LIMITED). 

Umdsb  the  presidency  of  Mr.  John  Pender,  M.P.,  chairman  of  the 
company,  the  eighteenth  ordinary  general  meeting  of  the  share- 
holders of  the  alK>ve-named  company  was  held  at  the  City  Terminus 
Hotel  on  Wednesday  aftconoon. 

The  secretary,  Mr.  F.  £.  Hesse,  having  read  the  notice  convening 
the  meeting. 

The  Chairman  said :  Qentlemen,  you  have  had  the  report  in  your 
hands  for  some  days.  I  presume  you  will  take  it  as  leBd  (agreed). 
The  revenue  you  will  observe  is  as  follows :  gross  receipts  for  the 
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haH  year  ending'  June  30Ui  amount  to  £207,119,  against  for  the 
corresponding  period  of  1881  £191,580,  showing  an  increase  of 
£15,639.  Of  this  £3,728  is  due  to  profit  on  exchange  knd  additional 
interest  on  loans  daring  that  half  year,  and  the  balance  £11,811 
represents  growth  of  a^airs.  The  expenses  for  the  half  year 
have  been  £50,355,  against  for  the  corresponding  period  of  1881 
£54,098,  a  decrease  of  £3,743.  This  is  caosed  by  the  expense  of 
the  repairing  of  ships  being  reduced  in  consequence  of  the 
chartenng  of  the  steamer  Agnes  by  the  New  ZeAland  Gbvem- 
ment  for  the  repairing  of  their  Cook's  Straits*  cable.  The 
net  rerenue  has  been  £1 13,393,  against,  for  the  corresponding  period 
of  1881,  £94,755,  showing  an  increase  of  £18,638.  The  dividend  due 
on  the  half-year,  together  with  the  bonus  of  one  shilling  per  share, 
making  3  per  cent,  for  the  half-jreax,  has  been  distributed.  The 
board  has  also  charged  £30,000  against  the  half-year* s  revenue  in 
payment  of  the  balance,  leaving  £23,468  to  be  carried  forward.  This 
cable  has  worked  well  since  put  down  in  November,  1881.  It  would 
be  interesting  to  mention  that  the  brass  riband  cable  laid  four  years 
ago  in  theoriginal  Java-Darwin  cable  has  sofar  successfully  resisted  the 
action  of  that  troublesome  insect,  the  teredo,  which  was  found  io  be 
so  destructive  on  the  old  Batavian  section.  The  remaining  sections 
have  been  interrupted  but  a  few  hours  whilst  repairing  the  numerous 
small  faults  which  have  developed  from  time  to  time.  Having  stated 
thus  much  concerning  our  figures,  I  will  now  give  you  some  facts 
connected  with  the  working  of  our  system  during  this  last  ' 
half-year.  And  before  I  ask  you  to  approve  the  report  and 
accounts,  I  desire  to  make  a  few  remarks.  Generally  speaking, 
our  system  has  been  working  well  during  the  last  six  months. 
You  are  all  aware  that  a  considerable  interruption,  extending 
over  a  long  period,  occurred  from  the  state  of  affairs  in 
Egypt.  The  Eastern  Company's  service  was  so  far  interrupted 
across  the  Isthmus  of  Suez.  That  is  now  restored  in  such  a  way  as, 
I  hope,  will  prevent  in  the  future  any  recurrence  of  a  aimilRr  inter- 
ruption. But  fortunately  for  this  company,  as  well  as  for  the 
Eastern  Company,  the  arrangement  we  had  made  with  the  Indo- 
European  cable  enabled  us  to  carry  on  our  traffic  if  not  as  efficientlv, 
yet  without  any  loss  to  the  Eastern  Company;  and  consequently 
without  any  loss,  as  you  may  see  from  the  accounts  laid  before  you, 
to  the  Eastern  Extexision  Company.  We  have  given  very  special 
attention  to  making  our  system  as  efficient  as  it  is  possible  to  make 
telegraphic  communication.  We  have  Imttled  with  the  difficulty  of 
the  little  insect  teredo,  and  we  have  become  the  master.  I  am  glad 
to  say  that  we  have  positive  evidence  that  we  have  been  able  to  make 
such  a  cable  that  protects  us  against  the  ravages  of  this  insect.  We 
have  still  230  miles  in  our  system  which  is  not  armour-plated  against 
this  insect.  It  is  our  intention  to  replace  that  cable  by  a  cable  which 
will  be  perfectly  proof  against  it.  We  shall  take  up  the  old  one, 
which  inll  be  utilised  in  an  efficient  manner,  and  shall  at  the  same 
time  put  our  system  into  an  efficient  state.  With  reference  to 
the  Singapore-Batavian  cable,  which  I  previously  stated  would 
cost  £94,000,  we  have  now  wiped  out  that  sum,  having 
placed  £30,000  to  that  account  in  the  balance  sheet,  which 
was  required  for  those  alterations  in  our  system ;  therefore 
our  capital  has  not  increased,  but  our  system  has  been  materially 
strengthened  for  dividend  paying.  We  wish  to  be  in  such  a 
position,  having  such  a  system  of  telegraphy  that  will  be  efficient, 
and  not  only  be  appreciated  by  our  shareholders  and  by  those  who 
use  it,  but  that  its  security  will  be  so  much  greater  in  the  future  tian 
in  the  past,  which  will  enable  us  to  have  more  confidence  in  our 
dividend  than  hitherto.  I  think  we  have  also  in  mind  some  import- 
ant additions  which  I  do  not  desire  should  add  to  our  capital,  so  as 
to  secure  an  alternative  line,  and  embrace  parts  of  the  world  not 
hitherto  within  our  scope.  All  that  we  have  in  the  future,  and  I 
hope,  looking  at  the  satisfactory  accounts  before  you  to-day,  and 
looking  to  the  future,  we  do  not  intend  to  increase  our  capital,  but  to 
increase  the  system  which  is  under  our  control.  I  now  propose  the 
adoption  of  the  reports  and  accounts  now  presented, 
viscount  Monck  seconded  the  motion. 

Mr.  Newton  remarked  that  their  company  held  one  of  the  strongest 
positions  of  an^  company  in  existence,  and  he  was  sorry  they  did  not 
I)ay  an  equal  dividena  with  other  companies.  He  endorsed  the  iwlicy 
of  the  board  generally,  except  that  with  reference  to  the  reserve 
fund.  They  would  hardly  know  how  their  reserve  money  stood  by 
the  way  it  was  expressed  in  the  balance-sheet.  He  was  of  opinion 
that  money  should  go  to  the  capital  account,  and  not  so  directly  to 
the  reserve  fund.  He  thought  the  present  generation  of  shareholders 
should  have  the  benefit  of  their  earnings  now,  and  not  so  much  money 
be  reserved.  As  it  required  under  £20,000  to  give  the  shareholders 
another  one  per  cent.,  he  thought  they  should  have  it  in  so  prosperous 
a  company  as  that  was.  No  other  company  in  existence  carried  so 
large  a  sum  to  the  reserve  fund  as  they  did,  at  least  no  company  with 
duplicated  cables  such  as  they  had,  and  the  generations  to  come 
would  get  the  benefits  of  dividends  instead  of  the  present  one,  if  they 
continued  to  work  as  successfully  in  the  future  as  in  the  past.  The 
£30,000  which  they  had  transferred  to  reserve  should  first  have  been 
put  to  capital  account.  He  thought  there  should  have  been  clear 
figures  on  that  point  in  the  balance-sheet.  He  thought  then  the  first 
securitv  holders  would  have  then  had  the  satisfaction  of  seeing  what  a 
valuable  property  they  had.  He  did  not  know  whether  it  was  that 
the  board  did  not  wish  to  surpass  the  Eastern  company  by  giving  7  per 
cent.,  whereas  they  would  probably  remain  at  5  or  6  per  cent.?  He  hoped 
the  time  was  not  far  distant  when  they  would  see  themselves  ahea4  of 
Eastern,  for  it  was  not  possible,  he  thought,  for  a  cable  to  be  laid  in 
competition  with  their  field  of  work.  They  had  no  prospect  of  com- 
petition, and  he  thought,  therefore,  they  of  the  present  generation 
who  had  such  a  property  should  certainly  have  a  little  more  than  6 
per  cent.,  and  go  on  for  7  or  8.  He  also  thought  they  should  be 
able  to  get  their  debentures  at  4  or  4  ^  per  cent. 

Mr.  Abbott  could  hardly  approve  of  the  idea  of  making  one  telfe* 
graph  oompMiy  pay  a  larger  share  of  dividend  than  another.  He 
thoujTht  the  fact  that  their  stock  stood  so  weU  in  the  market  demon- 
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strates  the  prudence  of  the  management  of  the  boird,  whicli  voold, 
he  thought,  be  endorsed  by  the  eluueholdeTS.  Addressing  the  cliur' 
man  more  personally,  Mr.  Abbott  said  that  Mr.  Pender,  so  the  newi. 
paper  had  said,  had  been,  to  use  a  sporting  i^irase,  "  got  at'*  \tj  the 
Americans.  He  should  be  very  sorrr  if  Mr.  Pcoider  bad  Isot  hit 
name  to  such  a  combination  as  the  Western  Union  Telegraph  Com. 
>any,  and  he  thought  he  would  then  be  taking  the  very  wont  ooune 
LC  oould.  He  thought  their  chairman  should  be  so  kind  aa  to  itate 
to  the  shareholders  why  he  did  not  join  the  Western  Union  Telegnplt 
Company  by  joining  the  board. 

The  chairman  in  reply  to  the  questions  asked,  said  he  wu  sot  »t 
all  surprised  at  Mr.  Newton*s  criticism.  He  was  quite  snre  ICr. 
Newton  would  agree  with  him  in  this,  because  he  touched  a  vrj  hn- 
portant  point  in  their  policy,  and  that  was  to  get  the  debentura  oat  it 
four  per  cent,  if  they  possibly  could.  Mr.  Newton  would  agree  with 
him  that  they  must  get  such  a  roierve  as  would  enable  them  to  mb 
those  bonds  beyond  all  question  secure  (hear,  hear).  Whilst  he  should 
be  glad  to  hear  from  Mr.  Newton  similar  oritioiams,  he  should  be  pR. 
pared  to  give  his  reasons.  The  board  were  increasing  the  property  <jf 
the  shareholders  very  materiaUv.  He  would  say,  "  6o  not  attempt  to 
eat  your  cake  and  have  it.**  That  increase  would  enable  the  hoard  to 
carry  out  the  policy  of  this  in  such  a  manner  aa  would  enable  then  to 
preserve  a  sound  footing.  H  people  saw  the  reserve  fund  decieaae, 
they  did  not  like  it ;  and  it  was  better  to  please  the  people  and  bep 
the  money  in  it.  It  amotmted  to  the  same.  It  was  omy  a  qneetun  k 
accounting.  It  was  put  to  the  reserve  without  passing  it  throogli 
the  capitu.  He  coiUd  assure  Mr.  Abbott  that  the  interests  and  honxir 
of  the  gentlemen  associated  with  him  in  submarine  telegraphy  vm 
as  dear  to  him  as  tlieir  own.  (Hear,  hear.)  The  course  he  ihoold 
pursue  would  be  for  the  benefit  of  their  cables  and  thoae  inter^ted 
in  them.  He  was  not  **got  at'*  by  Mr.  field,  nor  by  any  oths 
gentleman  in  America.  He  received  generous  and  muninoent  tKuX- 
ment  in  that  oountrv. 

The  motion  was  tnen  put  and  carried. 

Mr.  Abbott  proposed  a  vote  of  thanks  to  the  chairman,  which  wi» 
seconded  by  Mr.  Newton,  and  the  proceedings  terminated. 


THE  BRAZILIAN  SUBMARINE  TELEGRAPH 
COMPANY  (LIMITED). 

Thb  18th  ordinary  general  meeting  of  the  shareholders  of  the  above- 
named  company  was  held  at  Cannon  Street  Hotel,  on  Friday,  27tb 
ult..  Lord  Monck,  Chairman  of  the  Company,  presiding. 

Mr.  Richard  CoUett,  secretary,  having  read  the  notice  conTenm^ 
the  meeting. 

The  Chairman  said :  Centlemen,  I  presume  as  usual  you  will  tab 
the  report  as  read  ?  Well,  in  moving  its  adoption,  I  hare  to  make  t 
few  observations  to  you.  The  first  in  point  of  time  and  in  pout  of 
importance  is  a  consideration  of  what  is  the  condition  of  your  workinf 
plant.  I  am  happy  to  tell  you  that  it  is  in  a  perfectly  sound  oonditkm ; 
and  within  the  last  few  hours  we  have  received  information,  that  the 
fault  which  you  will  perceive  by  the  report  existed  in  the  Lbbot 
section  has  been  removed,  and  the  work  of  restoring  oommonka- 
tion  by  the  cable  has  been  practically  accomplished.  Qentlemfiii,  I 
have  a  few  words  to  say  presently  on  that  subject ;  I  merely  tUade 
to  it  incidentally  now  in  reference  to  your  plant.  I  think  if  yon  will 
take  the  trouble  of  looking  at  the  report  sheets  from  the  beguming 
of  this  company,  you  will  find  that  there  has  been  a  steady,  gn- 
dual,  and  progressive  increase  in  receipts.  I  am  happy  to  mforn 
you  that  I  can  carry  that  information  further  than  the  tabl» 
publishedy'which  only  go  so  far  as  June  30th  last ;  and  I  can  t^ 
'  you  that  that  increase  of  receipts  has  been  going  on  since  July  in  « 
accelerated  rate.  Well,  gentlemen,  the  next  subject  which  natnraDy 
suggests  itself  is  the  expense  of  working  your  plant,  and  of  w 
obtaining  these  receipts.  You  have  all,  I  presume,  the  report  ia 
your  hands,  and  have  had  the  opportunity  of  comparing  it  wim  other 
reports  of  previous  years,  and  you  find  that  the  expenditure  at  the 
end  of  June  last  was  £23,155,  which,  compared  with  theprerioiu 
half-year,  shows  an  increase  of  £10,686,  which  seems  a  Urge  snm. 
You  will  find  that  £10,406  of  that  sum  is  due  to  the  repairs  of  tto 
Pemambuco  shore  end,  which  gave  out  last  year ;  and  we  hate 
effected  its  repair  and  renewal  out  of  receipts,  so  that  really  the 
increase  is  only  £282,  which  mainly  consists  of  those  itema  which 
naturally  increase  with  the  increasing  traffic  and  increasing  ag«w 
the  company ;  I  mean  such  items  as  salaries,  which  is  reaponsiWe  for 
£157  of  the  increase ;  rent,  repairs,  and  so  on,  which,  of  cow*, 
increase  as  the  number  of  employes  increases,  that  numher  bein^ 
necessary  for  the  transaction  of  the  Urger  business  which  you  ait 
doing.  Well,  gentlemen,  so  much  for  ^our  expenditure  and  receipt^j 
You  are  aware— happily  and  satisfactorily  aware— that  we  ^'^'j***^ 
you  within  this  year  practically  7  per  cent,  on  your  °*P**^|»*"5-^ 
have  done  that  now  for  the  second  year,  having  in  the  two  preceding 
years  paid  you  but  6  per  cent.  If  this  were  an  ordinary  oc<»ffloii,  i 
should  now  sit  down,  having  stated  what  I  consider  a  flouriahingwj 
dition  of  your  affairs,  and  simply  move  the  d4pPtion  of  the  re*""?'^ 
But  I  think  the  fact  that  we  have  commenceddu 
an  epoch  in  the  history  of  your  enterprise, 
you  a  very  brief  review  of  what  has  been  done 
and  of  calling  your  attention  to  the  prospects  of  the  < 
future.  This  company  was  started  in  1873.  You  will 
there  was  a  delay  in  the  completion  of  the  Lisbon- Madej 
the  cable,  which  prevented  the  company  commencing  wo 
July,  1874.  From  the  time  that  you  commenoed  operat/ 
mean  from  the  time  that  you  oommenoed  working^)  but 
the  way  of  fitting  yourselves  for  it,  you  have  received 
your  capital.  You  have  received  7  per  cent,  for  two  ye' 
cent,  for  two  years  more.  So  that  would  give  you  6  pej 
the  year  its  construction  was  taking  place,  and  leave  a 
to- your  credit.  I  have  often  heard  m  this  room,  and  a 
ings  of  this  character,  that  6  per  cent,  was  not  too 
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on  money  sunk  under  the  eea,  and  in  such  a  risky  condition  as  is 
capital  invested  in  submarine  cables  is  generally  supposed  to  occupy. 
Well,  gentlemen,  1  have  never  dii^uted  that  fact,  but  the  policy  of 
your  board  has  been  always  so  to  manage  your  affairs  as  to  get  rid 
of  the  element  of  uncertainty,  which  is  the  element  which  renders  5 
per  cent,  a  bad  return  for  money  invested  in  this  way.  I  have 
been  told  we  wore  paying  too  small  a  dividend  and  putting  aside  too 
large  a  sum  for  renewals.  We  have  rendered  your  investment  secure, 
and  so  endeavoured  to  make  it  apparent  that  5  per  cent,  is  not  a  bad 
dividend  on  money  invested  in  submarine  cables.  I  have  previously 
alluded  to  that  line  of  policy  on  the  part  of  the  board,  and  we  are  now 
reaoing  the  benefit  of  that  policy,  because  we  have  now  renewed  the 
cable  between  Lisbon  and  Maderia  without  calling  upon  you  for  a 
single  shilling.  I  have  often  said  here,  and  I  believe  the  shareholders 
generally  agree  with  me,  that  as  we  had  power  enough  in  a  single 
cable  to  carry  our  work,  we  should  postpone  the  laying  of  a  second 
cable  as  long  as  we  could,  because  directly  it  is  laid  it  begins  to 
deteriorate.  Those  laid  down  recently  are  not  of  the  same  cha- 
racier  as  those  laid  at  an  earlier  period.  In  the  Anglo-American 
Company,  of  which  I  am  chairman,  we  have  this  year  picked  up  a 
cable  that  has  been  thirteen  years  in  the  water,  in  over  2,000 
fathoms  of  water,  repaired  it,  and  it  is  now  practically  doing 
better  work  since  it  was  first  laid  down.  That  is  a  piece  of 
consolatory  evidence  for  all  who  have  money  in  submarine  cables 
which  were  laid  down  at  a  much  more  recent  date.  With  refe- 
rence to  this  new  cable  laid  down,  our  electrician  reported,  in  the 
month  of  May,  that  a  serious  fault  had  developed  itself  in  the 
Lisbon-Madeira  section,  and  that  if  we  attempted  to  repair  that  fault, 
having  only  one  line,  we  should  have  to  sufmend  our  traflBc  between 
these  two  places  for  a  certain  period.  In  order  to  localise  the  fault — 
to  ascertain  where  it  actually  is — you  must  apply  such  an  amount  of 
electric  force  to  the  cable  as  to  run  the  ri^  of  breaking  it  down 
altogether.  Having  the  money  in  hand,  your  board  came  to  the 
conclusion  that  under  all  the  circumstances,  the  best  thing  they  could 
do  wa^  to  lay  down  first  a  new  cable  between  Lisbon  and  Madeira, 
and  then  proceed  to  repair  the  old  one.  We  did  this  unwillingly, 
because  we  were  not  wilHng  to  do  that  so  long  as  we  could  put  it  off. 
I  think  you  will  say  we  were  wise  in  taking  that  course,  whidi  did 
not  require  us  to  suspend  our  operations,  and  we  could  continue  them 
without  any  break  whatever.  We  have  now  a  duplicate  line  between 
Lisbon  and  Madeira ;  and  we  still  adhere  to  the  policy  of  postponing 
duplicating  as  long  as  we  can.  We  shall  not  do  so  until  the  necessity 
arises,  although  we  may  have  the  money  in  hand.  The  reserve  fund, 
after  paying  for  the  new  Madeira  cable,  now  amounts  to  £354,000 ; 
and  the  effect  of  that  upon  the  value  of  your  property  is  apparent  if 
you  look  into  the  newspapers.  Your  £10  shares  for  a  long  tune  hung 
between  £7  and  £8;  they  are  now  between  £12  and  £13;  your 
capital,  after  having  received  5  per  cent,  on  it,  is  now  25  per  cent, 
more  valuable  than  at  the  beginning  of  the  transaction.  I  think, 
without  egotism,  that  you  may  congratulate  yourselves  upon  the 
management  of  the  concern,  and  upon  such  a  result.  We  shall  pursue 
the  same  policy  as  we  have  hitherto  adopted,  while  laying  by  a  suffi- 
cient sum  to  meet  any  demand  for  the  purposes  of  renewal,  to  give 
eveij  shilling  beyond  that  to  the  shareholders,  in  the  way  of  (Uvidend. 
I  think  we  can  see,  at  some  little  distance,  if  we  are  blessed  with  the 
name  immunity  from  disaster  and  accident  in  the  future  as  we  have 
enjoyed  in  the  past — I  think  I  can  see  the  time  when  we  may  suspend 
any  further  additions  to  the  renewal  fund,  and  divide  the  whole  of  the 
receipts  of  the  company  in  dividends  amongst  the  shareholders.  No 
one  will  rejoice  more  than  I  will  when  that  time  arrives,  when  the 
operation  can  be  performed  with  due  regard  to  the  permanence  and 
well  doing  of  your  plant  and  work.  I  -mH  now  move  that  the  report 
and  accounts  of  the  directors  of  the  30th  of  June,  now  submitted,  be 
approved  and  adopted,  and  that  a  final  dividend  of  3s.  per  share, 
making,  with  the  interim  dividend,  a  total  dividend  of  6  per  cent, 
for  the  year  ended  30th  June ;  and  also  the  pa3rment  of  a  bonus  of 
*2i4.  per  share  in  respect  of  profits  on  the  year  ending  the  30th  June, 
both  to  bo  free  of  income-tax,  be  declared. 
Sir  James  Anderson  seconded  the  motion. 

Mr.  Newton  asked  if  the  New  York  and  West  Coast  Cable  was 
likely  to  interfere  with  this  company  in  any  degree ;  and  whether 
they  would  be  able  to  meet  that  competition  if  any  should  arise,  and 
whether  the  Chairman  would  tell  the  shareholders  anything  as  to  the 
business  capabilities  of  the  Hon.  William  St.  John  Brodrick,  M.P., 
tlie  new  director  ? 

Mr.  Griffiths  said  he  was  sure  the  report  which  had  been  pre- 
.sented,  and  the  remarks  made  upon  it  by  the  Chairman,  must  com- 
mend themselves  to  all  persons  of  judicious  mind.  There  was,  how- 
ever, one  point  to  which  he  could  not  help  turning  his  attention. 
They  had  been  told  there  was  a  fault  existing  for  many  years,  and 
repaired  without  duplication.  Might  not  the  Lisbon  and  Maderia 
cable  have  been  repaired  without  duplication?  The  cables  have 
worked  well  with  their  fault.  No  one  can  contemplate  without  a 
feeling  of  dismay,  what  would  be  the  consequence  to  Uieir  business  if 
'i  the  whole  of  their  business  were  suspended.  Of  coui*8e  if  the  opinion 
Kv.  of  their  electrician  was  that  it  could  not  be  repaired — 

180*2  ^^  Chairman  said  they  must  all  be  aware  that  a  fault  in  a  cable 
Dftt«d  ifi^  question  of  deg^ree,  and  they  were  entirely  in  the  hands  of  their 
Thki  dll?^*^'  -  ^^^*  ^*y  *^^y  ^®r®  Infoimed  of  the  f aiUt  alluded  to. 
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I  oftti  ^**  ^^  *  grave  nature — that  the  cable  might  give  out  at  any 


y^ilj^T^^d  give  was,  the  probability  of  the  cable  giving  out,  and  i 
riok  amdm  j^ft  ^^  ^  suspend  operations  for  four  or  five  months  during 


Lr&r  luui^^^'.  '^^'^^  *^®y  co^d  ^^^  easily  repair  it,  the  thing  spoke  for 
nt  iidbAld    tS.*^^^  regard  to  Mr.  Newton*s  questions,  the  articles  of  asso- 


He  would  ask  any  man  in  his  senses  whether  that  was  not 

The  only  answer 
if 


""^est  thing  to  do — to  lay  down  a  new  cable. 
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atiidhrid.   Th 


^    Ce  believed  the  new  director  would  be  as  useful 


t  the  selection  of  a  director,  in  case  of  a  vacancy,  to  the 


a  member 
^  ^^^  anjj-  other  gentleman  upon  it. 

'giQ^^Qston  said  as  they  had  £50,000  to  the  reserve  fund  and  had 
'y,^^^  ^  sum  of  accumulated  dividends,  he  thought  in  those  cir- 


cumstances he  should  receive  another  per  cent,  dividend,  and  still  put 
a  very  good  proportion  to  the  reserve  fund  in  comparison  with  their 
capital,  when  he  looked  to  other  companies  in  which  he  was  a  share- 
holder. He  was  not  going  to  make  an  amendment,  but  he  would 
leave  it  to  the  good  sense  of  the  board  to  take  that  matter  into  con- 
sideration in  the  future.  The  Eastern,  with  a  capital  of  five  millionH, 
put  £75,000  to  the  reserve  fund  last  year ;  the  Anglo,  with  a  capital 
of  seven  millions,  put  £150,000.  Aiid  supposing  this  company  had 
put  £37,000  of  the  revenue  to  the  reserve  fund,  they  would  have  been 
able  to  make  it  £50,000  with  the  accumulated  dividends.  He  asked 
the  board  to  try  and  give  them  a  little  more  dividend  in  the  future. 
Hopes  had  been  held  out  for  some  yiears 

The  Chairman:  And  realised  (laughter). 

Mr.  Houston  said  with  respect  to  the  cost  of  the  section,  £100,000, 
which  was  laid  by  the  Telegraph  Construction  and  Maintenance 
Company,  he  heard  that  other  companies  did  not  get  a  chance  of 
doing  any  work  for  this  company.  There  were  the  India-Rubber 
Company  and  Siemens'  Company.  He  thought  the  chairman  said  they 
would  never  duplicate  the  cable  without  bringing  the  matter  before 
the  shareholders. 

The  Chairman :  No,  no. 

Mr.  Newton  said  he  had  seen  a  circular  to  the  effect  that  this  com- 
pany was  making  reductions.  He  thought  if  that  were  not  so  they 
should  not  be  made  the  dupes  of  stockbrokers.  It  seemed  to  him  that 
there  was  no  fear  of  this  company  being  interfered  with  by  competition. 

The  Chairman  said :  Questions  of  competition  had  not  yet  arisen. 
The  shareholders  might  be  sure  that  the  directors  had  not  forgotten 
the  chance  of  competition,  or  of  the  measures  which  it  might  be 
necessary  to  take  in  order  to  meet  it.  The  board  had  oonsiderod  the 
subject,  and  were  considering  it,  and  would  do  what  was  best  in  their 
judgment  to  meet  the  competition.  With  reference  to  Mr.  Houston, 
who  said,  that  judging  by  his  experience  of  other  companies  with 
which  he  was  connected,  he  had  expected  larger  dividends  than  he 
was  paid  there,  he  (the  chairman)  was  connected  with  some  other 
companies,  and  he  felt  rather  inclined  to  ask  Mr.  Houston,  after  the 
meeting  was  over,  for  a  private  interview ;  for  he  protested  he  did 
not  know  where  such  companies  existed  as  he  t^oke  of.  It  would  be 
very  satisfactory  to  himself  and  his  friends,  as  investors,  if  they  could 
find  out  thoso  companies  which  were  in  such  a  flourishing  condition 
(laughter) .  It  would  be  very  desirable  to  give  8  or  9  or  10  per  cent.,  if 
they  could  do  so  with  safety  to  the  company.  Mr.  Houston  would 
remember  that  that  subject  was  introduced  before,  and  he  told  him 
it  would  be  studied  in  the  future.  They  were  endeavouring,  con- 
sistently with  paying  what  he  ventured  to  call  a  large  dividend, 
to  build  up  a  fund  which  would  render  their  property 
safe,  and  when  the  time  arrived  in  which,  in  the  judgment  of 
the  board,  it  was  not  necessary  to  further  add  to  it,  they  would 
divide  every  shilling  of  it.  They  must  allow  to  them  as  directors,  if 
they  were  to  be  directors,  some  judgment  in  the  matter.  With 
reference  to  the  cable  being  repaired  by  the  Telegraph  Construction 
Company  instead  of  by  any  other,  he  might  say  that  they  did  not 
take  their  cable  into  the  market  and  offer  it  for  public  tender,  but 
they  took  a  means  of  ascertaining  what  it  ought  to  be  done  for, 
without  going  into  the  market  for  a  public  tender.  They  had  had  a 
great  many  dealings  with  the  Telegraph  Construction,  and  they 
never  had  one  with  them  but  what  was  satisfactory.  He  thought 
that  when  they  had  a  man  who  served  them  well,  and  did  work  well 
and  cheaply,  it  was  wrong  to  leave  him. 

Mr.  Newman  said  that  having  put  down  that  cable  he  supposed  it 
was  a  spare  cable.  He  would  like  to  know  whether  the  expense  of  a 
cable  now  was  g^reater  than  when  theirs  was  first  laid  down  ?  In  the 
course  of  a  somewhat  rambling  speech,  during  which  there  were  cries 
of  '*  Time,*'  Mr.  Newman  said  that  the  chairman  had  said  he  saw  the 
time  when  he  hoped  all  their  receipts  would  be  divided.  Mr.  New- 
man hoped  that  would  not  be  another  ten  years  (laughter).  Nin« 
years  of  their  twenty  years  had  expired.  He  thought  they  ought  to 
nave  at  the  balance  of  their  reserve  fund  such  a  sum  as  would  give  a 
dividend  of  2|  per  cent,  to  the  shareholders,  leaving  2^  per  cent,  to 
be  received  from  the  receipts  from  the  cables.  If  they  did  not  take 
some  care  at  the  end  of  their  time  their  shares  would  not  be  at  £13  as 
they  were  now.  He  thought  they  should  be  able  to  lay  down  a 
second  cable  if  necessary. 

Mr.  Griffith  remarked  that  some  of  the  companies  leased  their 
cables,  one  condition  being  that  the  company  which  erected  them 
should  keep  them  in  order.  If  that  were  done  by  this  company  he 
thought  they  would  be  able  to  have  a  smaller  reserve  fund.  If  such 
a  plan  could  be  adopted  with  the  Telegraph  Construction  Company 
it  would  remove  all  tnose  questions  about  the  renewal  fund. 

The  Chairman  thought  that  burning  question  was  nearly  extin- 
guished. He  thought  a  good  reserve  fund  was  the  beet  means  that 
they  could  adopt  of  meeting  expense. 

He  also  said  the  new  cable  was  not  a  spare  cable;  it  had 
been  made  and  paid  for  by  the  shareholders.  With  regard  to  the 
price  of  cables,  they  were  now  cheaper  than  orig^ally.  As  regarded 
the  division  of  profits  and  the  use  of  a  reserve  fimd,  he  had  been  all 
through  a  zealot  for  reserve  funds.  Mr.  Newman  sugfgested  making 
up  their  dividend  by  the  interest  on  the  money  when  competition 
arose.  He  (the  Chairman)  thought  the  use  of  a  reserve  fund  was  to 
renew  the  plant  whenever  it  required  it.  The  Chairman  then  put  the 
motion  for  the  adoption  of  the  report,  which  was  carried." 

M.  C.  F.  dos  Santos  Silva  (representative  of  the  company  at  Lisbon) 
and  Mr.  Frederick  Joule,  the  retiring  directors,  were  next  re-elected, 
on  the  proposition  of  the  chairman,  seconded  by  another  director. 

On  the  motion  of  Mr.  Newton,  the  auditors  to  the  company,  Mr. 
Henry  Derer  and  Mr.  John  Gane  were  re-elected  auditors. 

No  further  questions  being  asked, 

Mr.  Houston  proposed  a  vote  of  thanks  to  the  chairman,  and  Mr. 
Warren,  in  seconding  it,  remarked  that  he  thought  the  chairman 
should  introduce  the  ciSture  there.  So  many  unneoeesary  questions 
were  asked  which  had  received  answers  previously  that  the  meeting 
was  made  tedious  thereby. 
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THE  EASTERN  ELECTRIC  LIGHT  AND  POWER 
COMPANY  (LIMITED). 

On  Tuesday,  at  the  City  Termmus  Hotel,  Cannon  Street,  the  first 
ordinary  g^eral  meeting  of  the  shareholders  of  the  above-named 
company  was  held  under  the  presidency  of  Ernest  Noel,  Esq., 
chairman  of  the  company. 

Mr.  Marshall  T.  CoUet  having*  read  the  notice  convening  the 
meeting, 

The  Chairman  said :  (Gentlemen,  I  suppose  you  will  take  the  report 
as  read.  It  will  hardly  be  neoesmry  for  me  to  read  it  to  you,  as  it 
has  been  for  some  time  in  your  hands.  I  will  go  on  the  grounds  that 
it  is  taksn  as  read.  The  roport  itself  is  a  very  full  one,  and  no  doubt 
is,  to  a  oomaderable  extent,  the  cause  'of  the  veiy  small  meeting  we 
have  to-day.  If  shareholders  are  not  informed  as  to  the  state  of  a 
company  tney  naturally  come  to  the  meeting  to  find  out  what  is  said  ; 
but  it  is  evident,  I  thmk,  from  the  very  small  number  of  gentlemen 
who  are  present  to-day  Uiat  the  report  of  the  directors  is  so  full  that 
they  do  not  think  it  necessary  to  attend  the  meeting.  At  the  same 
time  I  must  confess  that  I  am  sorry  that  more  shareholders  are  not 
present,  as  I  Aould  have  liked  to  have  explained  to  a  larse  body  of 
ahareholders  what  the  real  position  of  the  company  is  at  the  present 
moment.  The  accounts  berore  you  are  only  made  up  to  the  30th  of 
June,  and  when  you  think  of  the  distance  that  India  is  from 
this  country,  and  that  our  operations  are  not  even  confined 
to  India,  but  to  places  like  the  Straits  Settlements,  still  further 
off,  you  will  understand  that  it  will  be  impossible  for  us  to 
bring  all  points  before  you  accurately  beyond  a  date  like  June  30th. 
Still  I  can  tell  the  meeting  somewhat  of  our  position  up  to  aoonsider- 
ably  late  period,  only  that  would  not  be  absolutely  accurate,  such  as  we 
could  publish.  I  may  say  that  I  am  of  opinion — and  I  tbink  it  is  the 
opinion  of  the  board  generally — that  what  we  hoped  for  some  time  ago 
seems  more  and  more  likely  to  become  true.  I  believe  there  is  a  very 
large  opening  for  the  industry  in  which  we  are  engaged.  I  believe  that 
we  may  look  forward  to  a  very  successful  trade  m  the  East  for  light- 
ing. Those  of  you  who  have  at  all  followed  the  course  of  electric 
Hating  in  this  coimtry  must  be  fully  aware  that  there  have  arisen 
many  and  grave  difficulties  as  to  its  application.  The  mere  installa- 
tions made  for  experimental  purposes  were  perfect ;  nothing  could 
be  more  perfect  than  what  was  seen  at  the  Ciystal  Palace.  Jout  the 
experiment  at  the  Crystal  Palace  and  one  whidi  is  a  practical  com. 
meroial  success  are  very  different  things.  Ev^  one  has  seen  the 
difficulties  which  have  arisen  in  this  country,  lliere  are  very  much 
larger  difficulties  in  India,  where  the  climate  is  different  and  the 
conditions  under  which  you  work  are  very  different.  Many  appliances 
perfectly  useful  in  England,  or  for  a  climate  like  our  own  country, 
would  not  do  abroad,  and  we  had  to  discover  not  only  what 
was  useful,  but  what  was  possible  even,  in  a  countnr  under 
those  different  climatic  influences.  But  notwiUistanmng  all 
that  —  notwithstanding  we  have  had  to  cone  with  all  the  diffi- 
culties that  English  electric  engineers  haa  to  meet,  and  our 
own  to  boot,  we  have  been  making  really  substantial  prog^ress.  We 
have  been  day  by  day  and  month  by  month  overcoming  difficulties. 
I  do  not  say  the^  are  aU  overcome.  I  do  not  say  we  shall  not  make 
many  and  great  improvements,  for  I  fully  trust  we  shall.  We  have 
advanced  so  far  that  we  have  done  that  in  a  degree,  and  I  think  we 
may  almost  take  credit  to  ourselves  beyond,  perhaps,  any  electric 
lighting  company ;  we  have  made  distinct  progress.  We  have  sent 
out  already  to  India  and  the  East  £40,000  worth  of  electric 
appliances  of  all  sorts.  I  do  not  know  whether  you  would 
like  me  to  read  out  these  amounts.  We  have  sent  £36,000  worth 
to  India  to  the  end  of  September.  I  hardly  like  to  trouble 
so  small  a  meeting  with  details;  but  we  have  sent  £12,000 
of  cable,  which  I  need  hardly  tell  you  remains  intact.  There 
was  £9,000  for  dynamos,  £6,700  for  steam-engines,  £5,000  for 
lamps,  £900  for  posts,  £800  for  carbons,  £600  for  incandescent  lamps, 
£1,200  in  various  other  things.  That  roughly  is  the  amount  of 
goods  sent  out,  which  are  at  uob  moment  as  valuable  as  when  sent 
out,  so  that  our  capital  that  has  been  sent  forth  to  different  parts  of 
the  worid  remains,  though  in  a  different  fdiape,  pounds,  shillings, 
and  pence.  The  chief  part  of  that—as  you  would  have  seen  from 
that  short  statement — was  for  arc  lighting.  And  you  may  ask,  why 
only  consider  arc  lighting  P  Considering  how  much  has  lieen  spoken 
of  other  lighting  elsewhere,  why  only  arc  lighting  ?  I  will  speak 
further  on  upon  that  subject  in  the  words  I  have  to  say,  and  I  tnink 
you  win  see  that  the  reasons  why  we  have  commenced  with  arc 
Ughtinflr  were  such  as  were  dictated  by  wisdom  and  prudence.  We 
have,  already  at  this  moment  established  in  India  contracts  for  about 
£4, 600  a  year.  That  amount  is  very  small  compared  with  what  it  would 
have  been  had  not  we  been  interfered  with  latterly,  unfortunately, 
by  the  Gk>vemment.  The  Govenmient  prevented  us  Arom  carrying 
overhead  wires,  the  onlpr  way  in  which  electric  lighting  had  been 
carried  on  profitably  until  lately.  They  not  only  interfered  with  what 
we  might  have  done  in  the  future,  but  interfered  wiUi  the  successful 
installations  which  had  been  put  up,  under  municipal  authority,  in 
threedifferent  towns,  which  were  arbitrarily  stopped  by  the  Gk)vemment. 
The  Government  determined  that  in  the  future  all  installations 
should  be  conducted  by  underground  wires.  We  at  once  applied 
ourselves  to  that.  If  the  Government  do  not  see  fit  to  alter  that, 
which  I  think  they  will  when  they  find  that  the  installations  we  have 
put  up  have  not  the  ^rave  dangers  attending  them  which  some  of 
their  engineers  have  informed  them  Uiere  is,  I  think  we  shiUl  find 
that  there  will  be  a  considerable  relaxation  of  the  order  which  is  at 
present  in  force.  In  fact,  the  arguments  by  which  that  order  was 
enforced  were  of  such  a  nature  that  it  is  evident  a  littie  further 
knowledge  of  electric  lighting  will  explode  that  series  of  objections. 
I  may,  however,  be  allowed  to  express  the  opinion  that  I  am  per- 
sonally favourably  inclined  towards  underground  wires,  which  would, 
I  think,  be  an  advantage  both  to  Uie  company  itself  and  to  the 
population.  We  applied  ourselves  diligently  to  that  question.  We 
have  got  a  satisfactory  contract  for  the  municipality  of  Bombay,  and 


we  are  doing  an  amount  of  street  lighting  which  I  think  yomrS 
find  it  difficult  to  show  elsewhere.  WiUi  the  towns  of  Br^ch  sal 
Surat  we  have  both  good  contracts  for  two  years,  and  they  ace  now 
successfully  lighted  up  evening  by  evening,  lliecontiact  at  Broach  iitt 
the  rate  of  £60  per  lamp,  that  at  Surat  slightly  under.  Both  of  iShm 
contracts  are  of  a  paying  nature.  The  ones  at  Bombay,  as  th^  fm 
so  many  fadlitiee,  we  have  taken  for  £1,200  a  year  for  are  ligmoff, 
which  if  not  so  paying  aa  the  later  oontraote  ia  still  one  thcrao^ 
satisfactory  to  the  company.  There  are  still  other  things  which  I 
look  upon  as  more  satisfactory  to  our  operations.  We  hate  got  a 
year's  contract  for  the  Kaiser  Mill  at  a  very  remuneratlTe  price— 
at  a  fair  substantial  profit — one  that  will  thoroughly  pay  the  share- 
holders. The  motive-power  for  the  work,  wMoh  is  one  of  the 
grreatest  expenses,  is  given  by  the  mill  iteelf ,  and  we  have  only 
to  supply  dynamos  and  lampb,  and  for  that  we  have  diarged 
£28  17s.  per  lamp  per  year,  an  offer  which  is  one  that  will  oer* 
tainly  fairly  remunerate  us  for  our  capital  so  employed.  Wl^ 
has  happened  at  the  Kaiser  Mill  has  already  affected  two  other 
mills,  who  finding  what  we  had  done  there  are  desirous  of  hariag 
the  same  advantages,  and  we  are  at  this  moment  in  oommimica. 
tion  with  them,  and  I  hope  for  a  telegram  within  a  day  to  nr 
that  with  those  two  further  mills  we  have  an  exoeUent 
contract  signed.  On  the  Bombay  and  Baroda  railway  we  have  had  i 
temporary  installation,  showing  the  advantages  of  our  system.  A 
breiuc  having  occurred  on  that  Ime,  we  were  enabled  to  sasd  down  t 
temporary  installation,  which  enabled  the  engineers  of  the  line  to 
work  by  night,  so  that  the  Une  was  soon  a^ain  opened  to  the  pablie, 
showing  the  great  value  of  such  an  installation ;  and  my  belief  is  that 
the  railway  companies  will  find  it  is  for  their  own  int^est  to  become 
purchasers  of  such  an  amount  of  plant  as  will  alwa^  enable  them  to 
supply  themselves  with  light  in  case  of  such  oontmgendea.  Hien, 
agam,  we  have  just  heara  in  the  last  letter  from  our  managing 
director  in  bidia,  we  are  to  light  up  the  Viceroy's  camp  next  montii, 
when  there  will  be  60  of  our  large  arc  lamps  to  light  up  the  Yioaofi 
and  the  different  Punjab  chiefs  camps  ;  and  as  ttoB  is  being  done  at 
the  expense  of  the  Government,  as  they  are  willing  to  pay  for 
this,  and  pay  us  a  fair  remuneration,  I  can  hardly  doubt,  mjvM^ 
that  we  should  find,  as  the  result  of  that  short  in^aDatioD, 
results  as  the  exhibition  of  our  industry  in  those  paits 
of  the  country,  which  will  be  highly  satisfactory  to  the  share- 
holders.  This  is  only  one  part  of  our  great  field  of  operatioDS.  Our 
operations  have  not  been  confined  to  India  alone.  We  early  started 
in  Eg^ypt.  There  were  many  difficulties  to  be  overcome,  and  ve 
showed  an  installation  at  Cairo  waterworks,  which  was  so  satisfaetoiy 
to  the  people  there,  that  we  were  about  to  enter  into  contnota  as 
to  larger  works.  I  need  not  enter  into  a  political  disqiii8itio&  aa  to 
what  nas  taken  place  in  Egypt,  neither  is  it  my  province  to  give  an 
opinion  as  to  what  will  be  we  future  of  Egypt,  but  I  think  I  may  laj 
this,  that  whatever  views  we  have  of  our  present  CJoveniiient, 
we  cannot  but  believe  that  Gh:«at  Britain  will  not  retire  from  Egypt 
until  she  has  seen  that  there  is  a  firm  and  established  government 
there.  If  there  is  a  firm  and  established  government  in  Emt,  aU 
that  prosperity  will  be  shared  by  your  company.  I  hi^ 
very  uttle  doubt  myself,  that  with  the  establishment  of  a 
firm  government  in  Egypt  the  Eastern  Electric  Light  and  Powa 
Company  will  also  find  itself  firmly  established  there.  Our  agent, 
"Mr,  Manuk,  assures  us  that  he  has  not  the  slightest  doaht, 
that  when  we  can  show  a  proper  incandescent  instanatiffli 
as  well  as  that  which  we  have  shown  as  arc  lighting,  that  the  demtnd 
will  be  very  much  and  speedy.  We  have  secured  the  serrices  of  a 
good  engineer,  who  will  very  speedily  proceed  to  Egypt,  and  I  tmit 
within  a  very  short  time  you  will  see  announced  in  tne  newspapers 
that  an  admirable  incandescent  installation  is  to  be  seen  in  Bgn^ 
ah  !  better  than  that,  that  it  is  beingtaken  up  largely  at  profttaWc 
prices.  Then,  again,  in  Malta.  We  there  commencea  a  small 
installation ;  the  first  one  was  at  our  own  expenaey-rati»er  as  an 
advertisement,  and  nothing  more.  After  a  short  time  we  had  a 
short  municipal  contract,  and  have  been  lighting  up  the  Strada 
Reale,  at  Valetta.  That  contract  ends,  I  think,  next  month,  and 
our  agent  there,  Mr.  Bosenbusch,  informs  us  that  there  is  hardlj  W 
doubt  that  we  shall  have  an  enlax^ofed  and  more  perfect  contract  with 
the  municipal  authorities,  and  also  he  adds  that  the  demand  for 
incandescent  lighting  (of  which  I  am  very  soon  going  to  speak)  is 
very  marked  and  decided.  Then  we  have  fftill  further  off  than  Mj 
another  field  which,  to  my  mind,  promises  exceedingly  weU.  Km 
of  all  we  have  a  neat  advantage  in  the  Straits  Settlements  in  haring 
in  Mr.  Walter  Judd,  theagentof  the  Eastern  Electric  Telegraph  Com- 
pany, a  most  admirable  coadjutor,  who  is  permitted  to  work  part « 
his  time  for  us.  Without  again  making  too  many  boasts,  I  ttook 
without  hesitation  I  may  say  that  we  have  seen  our  way  to  a  good 
paving  business  in  the  colony  of  Penang.  Again  I  repeat,  a«#l  »w 
before— I  said  it  to  the  shareholders  the  first  time  I  ever  iMit  wa^ 
and  I  hope  to  keep  it  always  steadily  before  them— that  wMw  we  hiw 
hoped  for  in  this  company  is  not  to  make  wonderful  s^^JitenenM 
what  we  will  do,  but  to  biin^  before  you  what  we  hav-'**^  done.  »*^ 
must  all  know  that  the  difficmties  are  considerable,  but  ®  ""i  nywel*^ 
overcome  many  of  these  difficulties,  and  we  come  tP^^.diy  ***  •Jj 
though  we  have  not  done  all  we  could  wish,  we  hav**®^  dooe  •  P^ 
year's  work  in  establishing  good  contracts  and  in  shc^^J^ 
oe  done  in  those  distant  parts,  giving  us  a  good  eamec^ 
be  in  the  future.  As  there  are,  of  course,  unremunera"^ 
I  think  the  board  may  take  credit  to  themselves  ^. 
sum  of  £3,625    may  he  put    down  as  unremuneratjpj 


for  establishing — for  the  work  of  the  fir8t_jrear  of  I^Sil*  ^""?!?' 


That  is  like  mon^  spent  on  a  building.     Tfie  ^^^^^^^JS^Si  ^  ^|l! 
trade ;  the  trade  is  carried  on  in  it.    You  must  haTjJ^  i  b«9"j« 
where  you  can  cany  it  on.    These  expenses,  when  yo^**^ 
distances  at  which  we  have  had  to  act,  the  expenses  a§ 
and  are   really  part  of  what  we  regard  as  capital  a(^ 
dealt  with.  hereaJter,  for  the  shareholders  to  say  whel^ 
be  spread  over  more  or  less  years.    It  is  certainly  more  <(j 
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of  capita  account  than  of  ordinary  revenue.  The  call  which  was 
made— £1  per  share — which  does  not  come  into  this  statement,  has 
heen  well  met,  and  ihe  money  so  derived  is  being  spent  on  the  in- 
auguration of  our  incandescent  system.  And  now  T  am  going  to 
say  a  few  words  on  that  system,  and  perhaps  you  may  say,  why 
have  you  been  so  backward,  when  one  has  heard  so  much  of  what 
can  be  done  by  incandescent  lighting  P  Why  be  so  backward  ?  I 
think  a  y©ry  f ew^  words  will  explain  that.  My  belief —I  hardly 
again  like  to  speak  in  the  name  of  the  board,  but  I  think  I 
may  do  so— my  belief  is  that  the  board  consider  whilst  you  can 
undoubtedly  in  small  instalments  make  a  most  perfect  show  of 
incandescent  lighting  direct  from  the  dynamo,  that  at  all  events 
with  our  system  you  cannot  eoonomically  and  commcoraially  work 
it.  I  believe  incandescent  lighting  cannot  be  worked  in  a  profit- 
able manner  on  a  large  aSiie  direct  from  dynamos,  from  the 
uncertainty  of  it.  Anything  happening  to  your  engines,  to 
your  dynamos,  to  your  shafting  or  any  part  of  the  machinery,  and 
what  is  the  result  ?  Why,  your  lighting  is  all  extinguished.  In  the 
case  of  a  multitude  of  sznall  lights  we  dangers  of  that  and  the 
expense  of  watching  the  work  dosdy  are  so  great  that  in  my  opimoQ 
it  would  not  be  done  on  a  larg^  scale  comirorcially.  We  were  con- 
vinoad  in  our  own  system  it  was  imposable.  Therefore,  storage 
was  absolutely  essex^ial — that  is  to  say,  that  you  might  have  an 
amount  of  electricity  stored  up  that  you  might  turn  on  Ske  water  or 
gas  whenever  you  wanted  it.  This  company  has  made  admirable 
arrangements  with  the  Indian  and  Oriental  Storage  Company  which 
gives  us  the  use  of  their  batteries  at  the  cheapest  rate  throughout  the 
whole  field  of  our  operations.  And  what  does  that  mean?  It 
means  now  that  we  can  send  out — ^nay,  we  have  sent  out — one  of  the 
most  perfect  installations  of  incandescent  lighting  that  is  to  be  seen 
in  the  world.  I  believe  that  that  installation,  which  is  now  on  its 
way  to  India,  will  prove  to  be  ahead  of  almost  anjrthing  that  has 
been  shown  yet.  Not  that  the  Storage  Company  is  not  i^owing  it. 
We  are  only  using  what  they  have  accomplished.  Tou  may 
Bce  it  at  their  offices  at  work,  and  at  our  own  dfices,  and  if 
any  shareholder  has  not  seen  the  incandescent  system  in  woric  I  ask  ' 
him  to  go  to  our  offioes  and  see  it,  where  we  have  a  beautiful  and 
brilliant  light.  We  have  now  sent  out  a  perfect  installation ;  we 
shall  have  more  speedily  to  follow.  We  are  prepar^  within  a  very 
few  weeks  to  send  out  a  good  installation  to  Egypt ;  we  hope  very 
soon— I  beUeve  within  a  very.few  weeks— to  be  awe  to  dofmatch  one  to 
Fenang,  and  are  looking  forward  to  send  one  to  Malta.  Mr.  Grindell, 
our  chief  electric  engineer,  starts  to-morrow  for  India.  He  will 
superintend  the  putting  up  of  this  installation.  Happily,  we  have 
such  confidence  in  him  that  we  have  not  the  slightest  fear  but  that 
that  installation  will  be  thoroughly  satisfactory  both  to  the  people  of 
Bombay  as  well  as  to  the  shar^olders  of  this  company  One  of  the 
greatest  difficulties  we  have  had  to  contend  with  nas  been  the  want 
of  men  competent  to  undertake  such  work  as  we  have  for  them  to  do 
in  those  distant  countries.  I  am  happy  to  say  we  aro  day  by  day 
overcoming  that  difficulty.  More  than  that,  we  are  going  forward. 
We  have  m  Mr.  Grindell  a  first-rate  man ;  we  have  others  coming 
forward,  and  I  hope  before  I  have  the  honour  of  meeting  you  next 
year,  we  shall  be  able  to  say  we  have  a  first-rate  sta£f  worHmig  in  the 
whole  of  our  great  Eastern  empiro.  Now  I  do  not  wish  to  boast  or 
to  draw  over-coloured  statements  of  what  we  are  goiiig  to  do. 
I  have  tried  to  tell  you  simply  what  we  have  acme  and 
what  that  suggests  to  me.  I  believe  there  is  a  good  future 
for  this  company.  I  believe  there  is  a  great  future  for  electric 
lighting  in  me  East,  and  I  believe  the  lighting  is  peculiarly 
suited  to  those  countries.  I  believe  we  have  got  hold  of  a 
system  which  will  sectu»  to  us  a  large  portion  of  this  great 
industry  of  electric  lighting  throughout  the  Eastern  world. 
What  we  have  done  is  not  what  we  had  hoped,  because  the  Gk)yem- 
ment  has  so  seriously  interfered  with  our  working  in  regard  to  the 
underground  wires.  Our  managing  director  tells  us  that  our  contracts 
would  have  been  more  than  doublea  if  it  had  not  been  for  that  inter- 
ferenoe — ^say  ten  thousand  pounds.  Contracts  are  coming  in  daily  to 
us,  and  the  demand  for  incandescent  light  is  such  that  our  agents, 
through  our  mana^g  director,  tell  us  that  when  we  can  £ow  a 
reaUy  good  installation,  such  as  we.  now  can  show,  that  the  demands 
will  be  more  than  we  can  at  once  carry  out.  I  can  oiidy,  therefore, 
say  that  in  my  opinion  the  shareholders  of  this  company  have  to  be 
con^rratulated  on,  what  appears  to  me,  a  very  hopeful  prospect.  How 
rapid  our  progress  will  be  it  is  not  for  me  to  say  ;  what  difficulties 
remain  to  be  overcome  I  cannot  know ;  but  we  are  determined  to  face 
them,  and  I  believe  our  past  experience  g^ves  us  a  right  to  hope  that 
we  shall  overcome  them  all  successfully,  and  be  able  to  show  that 
you  were  wise  in  embarking  your  capital  in  an  undertaldng  of  this 
kind.  I  beg  now  to  move  the  adoption  of  the  report ;  and  I  shall  be 
glad  to  answer  any  questions  which  gentlemen  may  wish  to  ask. 

Mr.  Delmege  asked  whether  any  progress  had  been  made  in  regard 
to  electric  lighting  at  Calcutta. 

The  Chairman  said  that  at  this  moment  they  were  in  communica- 
tion with  a  firm  there.  They  had  sent  dynamos  out  and  lamps,  but 
they  were  anxious  not  to  commence  at  Calcutta  till  they  commenced 
aro  and  incandescent  lighting  together,  because  they  believed  that 
incandescent  lighting  would  be  chiefly  demanded,  and  they  would 
like  to  have  a  complete  installation  when  it  was  made.  He  hoped 
the  shareholders  would  shorUy  be  informed  that  it  had  been  com- 
menced. 

"Mr.  Delmege  said  he  understood  the  company  had  an  agent  at 
Ceylon.  He  came  from  Ceylon,  and  he  had  heard  that  the  company 
were  likely  to  make  a  favourable  contract  there. 

The  Chairman  said  it  was  difficult  to  speak  about  things  which 
were  in  pro^ss.  He  should  not  like  to  speak  of  anyth^g  they 
were  doing  m  Ceylon,  except  that  they  were  working  there.  Be 
most  not  say  anything  that  would  be  *'  injurious  to  the  public 
interests/'  as  was  said  in  parliamentary  language. 

Mr.  Latimer  Clark  seoonded  the  motion  for  the  adoption  of  tho 
report.    Ho  concurred  in  the  ohainnan's  remarks,  and  he  could  wish 


that  the  chairman  had  spoken  even  more  strongly  of  the  action  of  the 
Oovemment  in  regard  to  the  laying  of  wires  unaerground.  Difficul- 
ties were  cast  in  the  way  of  the  coqipanies  somewhat  indisorimi- 
nately,  iu}d  he  thought  that  if  they  imew  all  that  had  been  done  in 
that  respect,  they  would  almost  be  ashamed  of  their  countrymen. 
The  loss  had  been  greater  to  the  company  than  had  been  explained. 

Mr.  Gillett  said  he  tmderstood  from  the  chairman  that  so  far  the 
directon  were  not  satisfied  vrith  the  commercial  success  of  inoandes- 
cent  lighting.  Perhaps  the  impression  on  his  mind  could  be  entirely 
dissipated— perhaps  also  from  that  of  others.  The  remark  conveyed 
this  idea  to  1dm,  that  although  they  might  be  satisfied  with  the  Brush 
dynamo  for  the  purposes  of  aro  lighting,  yet  the  board  were  not  satis- 
fied as  to  the  commercial  success  of  it  for  incandescent  lighting.  If 
that  were  so,  it  would  be  a  serious  thing,  not  only  for  this  company, 
but  for  a  number  of  others.  He  took  it  that  as  they  were  sending 
out  a  quantity  of  materials  for  the  purpose  of  establishing  incandes- 
cent lighting,  the  remark  of  the  chainnan  was  not  to  be  interpreted 
quite  as  he  (the  speaker)  had  taken  it.  Perhaps  while  he  was  on  his 
feet  he  mi^t  ask  a  question  for  the  purpose  of  clearing  the  atinos- 
phere : — Whether  it  was  true,  as  one  had  read  so  much  of  in  the 
papers,  that  litigation  was  in  view  between  the  several  subsidiary 
companies  as  to  the  patents  not  being  worth  what  they  were  supposed 
to  be  worth.  Woxdd  the  chairman  mind  telling  them  the  position  of 
this  company  with  regard  to  those  points  that  had  been  raised,  more 
especially  as  to  the  Lane-Fox  patents?  He  believed  it  had  been 
stated  that  the  origpinal  Brush  Company  sold  what  they  did  not  quite 
possess.  He  never  heard  tixe  name  of  this  company  as  likely  to  be 
involved  in  any  litigation— he  hoped  it  would  not  be — ^but  it  might 
be  satisfactory  to  all  present,  as  well  as  shareholdere  not  present,  if, 
after  the  report  made  m  the  newspapere,  they  could  hear  uiat  every- 
thing they  had  bargained  for  was  perfectiy  satisfactory. 

The  Chairman  said  he  was  much  obliged  to  Mr.  Gillett  for  calling 
his  attention  to  that  matter,  and  was  sorry  he  was  so  blundering  in 
his  exposition  of  incandescent  lighting  that  any  such  ideas  should 
have  come  upon  Mr.  Gillett*s  mind.  What  he  said,  or  rather  what  he 
intended  to  say  was  this,  that  they  were  convinced  that  incandescent 
lighting  direct  from  the  dynamo  would  not  be  a  commercial  success. 
T^ey  were  not  going  to  have  incandescent  lighting  directiy  from  the 
dynamo,  but  from  storage  batteries,  and  through  these  he  believed 
that  incandescent  lighting  would  not  only  be  a  commereial  success  in 
the  whole  field  of  their  operations,  but  would  be  the  very  best 
lighting.  In  regard  to  the  question  asked  by  Mr.  Gillett  in  r^erenoe 
to  threatened  Utigation  elsewhere,  he  could  only  say  that  about  this 
company  there  could  be  no  question  of  litigation.  They  were  in  a 
different  position  from  that  of  any  other  company,  as  regarded  the 
parent  company,  inasmuch  as  this  company  were  absolute  purchasers 
of  the  patents  for  India  and  part  of  the  East,  and  were  manufac- 
turers. They  were  not  a  licensed  company ;  they  were  an  original 
company,  and  a'  manufacturing  company,  and  tney  had  patents. 
With  re4>ect  to  Mr.  Lane-Fox's  patents  he  was  not  going  to  give  an 
opinion.  He  had  no  reason  to  doubt  that  they  were  ^^ood,  but  if 
tney  were  not  good  it  was  no  business  of  this  company,  inasmuch  as 
in  such  a  case  the  money  they  paid  would  have  to  be  returned, 
because  the  validity  of  the  patents  was  guaranteed  to  them. 

Mr.  Gillett  remarked  that  ^le  shareholdera  must  feel  that  was  very 
satisfactory  for  them  all  to  hear,  both  those  who  were  present  and 
those  who  were  absent.  He  was  very  much  oblig^  to  the  chairman 
for  the  explanation. 

The  motion  for  the  adoption  of  the  report  and  balance  sheet  was 
then  put  and  carried. 

Mr.  Comberbatch  then  proposed  the  re-election  of  the  auditors, 
Messra.  Deloitte,  Dover,  Griffiths  k  Co. 

This  was  seconded  by  Mr.  Paton  and  carried,  and  the  proceedings 
concluded. 


EXTRAORDINABY  MEETING. 

At  the  close  of  the  ordinary  meeting  an  extraordinary  meeting  was 
convened  for  the  purpose  of  passing  some  resolutions  which  were 
essential  for  Stock  Exchange  purposes. 

The  Chairman  said  he  would  simply  move  these  resolutions  py 
fonna.  The  first  was:  Resolved,  that  articles  171  and  173  be 
rescinded.  He  explained  that  those  articles  had  been  objected  to  by 
the  Stock  Exchange,  who  required  that  they  should  be  expunged. 

The  articles  were  read  by  the  secretary. 

Mr.  Alderman  Mc Arthur,  M.P.,  seconded  the  resolution. 

Mr.  Gillett  aaked  for  what  reason  the  articles  were  orig^aUy  thus 
drawn  P 

The  chairman  explained  that  at  that  time  it  was  a  standard  form 
usually  observed.  Articles  of  association  were  all  aUke  for  most 
companies.    Carried. 

The  next  alteration  proposed  was  to  vary  article  7,  by  inserting 
therein  alter  the  word  **  directon  "  in  line  one,  the  words  **  and  per- 
sons thereunto  expressljr  authorised  by  the  board,  and  acting  within 
the  limits  of  the  authority  conferred  on  them  by  the  board.'* 

Idi.  McArthur  seoonded  the  proposal,  and  it  was  adopted 

Another  alteration  proposed  was  the  addition  to  article  114  of  tho 
following  wonis:  **No  director  or  officer  of  the  company  shall  be 
appointed  auditor."     Carried. 

Next  it  was  proposed  to  add  an  article,  No.  96a,  thus :  "  Any  reso- 
lution in  writing,  signed  by  all  the  directors,  shall  be  as  valid  and 
effectual  as  a  resolution  of  the  board." 

The  chairman  explained  that  this  was  to  meet  the  emergency  of 
being  unable  to  form  a  quorum  when  the  board  were  a  long  way  from 
town,  say,  in  the  Autumn ;  then,  if  there  was  any  important  work 
necessary  to  be  done,  without  summoning  gentiemen  from  long  dis- 
tances, a  written  resolution  would  be  sent  round,  and  when  it  had 
been  signed  by  the  whole  board  that  might  take  the  plaoe  of  a  board 
meeting. 

This  was  seconded  by  Gen.  H.  D.  Abbott,  C.B.,  and  adopted. 

A  vote  of  thanks  to  the  chainnan,  proposed  by  Mr.  Gillett,  and 
unanimously  adopted,  brought  the  meeting  to  a  close. 
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ELECTRICAL    REVIEW. 


[Nov.  4,  isae 


THE  J.  B.  ROGERS'  ELECTRIC  LIGHT  AND 
POWER  COMPANY  (LIMITED). 

The  general  meeting  of  this  company  was  held  on  Tuesday,  October 
24  th,  at  the  offices,  47,  Holbom  Viaduct,  Captain  Arthur  in  the  chair. 

The  Secretary  (Mr.  F.  Wisdom)  having  read  the  notice  convening 
the  meeting. 

The  Chairman :  Gentlemen,  I  reg^^t  our  chairman,  Lord  Graves, 
who  came  to  Tx)ndon  yesterday  in  order  to  be  present  to-day,  through 
illness  iB  unable  to  attend.  As  you  are  most  of  you  doubtless  aware, 
this  is  a  merely  formal  meeting,  rendered  necessary  by  the  Companies 
Act,  and  aa  it  is  held  at  so  very  recent  a  date  after  the  allotment  of 
shares,  you  will  hardly  expect  from  me  a  lengthy  statement  of  what 
we  have  done.  Our  first  steps  have  been  directed  to  ascertaining  the 
best  means  of  conducting  the  business  of  the  company,  so  as  to  insure 
the  success  we  all  feel  sure  awaits  its  operation,  and  in  that  direction 
our  efforts  are  still  tending.  Unlike  most  other  electric  companies, 
instead  of  devoting  our  time  to  financial  projects,  our  energies  are 
directed  to  preparing  means  to  enable  us  to  proceed  immeiately  to 
the  promotion  of  practical  electric  lighting,  and  we  are  now  in  a 
position  to  undertake  contracts  for  such  purpose.  We  purpose  at 
the  termination  of  the  lease  of  these  premises  to  remove  to  others  less 
expensive,  but  better  adapted  to  manufacturing  purposes,  as  we  are 
of  opinion  that  from  such  the  greatest  profit  wul  accrue.  We  are 
in  negotiation  for  several  contracts,  of  which  it  would  be  indiscreet 
of  me  to  mention  the  particulars,  but  we  are  hopeful  of  success  in 
more  than  one  instance.  We  have  during  the  past  month  had  a  most 
successful  exhibition  of  the  light  at  Reading,  which  was  a  public 
trial  of  no  mean  order,  details  of  which  Mr.  Rogers,  in  whose  hand 
the  whole  management  has  been,  will  now  give  you. 

Mr.  Rogers :  Well,  the  operations  at  Reading  have  extended  to 
this :  within  ten  hours  we  had  40  lights,  next  day  we  had  105,  and  then 
something  like  136,  and  afterwards  189,  giving  10  horse-power.  (?) 
I  think  that  is  about  as  much  as  you  can  expect  from  such  a  trial 
under  the  circumstances.  We  had  merely  an  engine  on  wheels, 
nothing  fixed,  and  I  believe  it  was  giving  great  satisfaction  in  the 
place.  I  have  since  moved  to  the  back  of  the  Town  Hall.  The  town 
authorities  entertain  the  proposition  of  lighting  up  the  Town  Hall, 
but  it  must  come  before  the  Council,  which  meets  on  Tuesday, 
November  7th.  Well,  I  lit  up  the  Abbey  in  the  first  place,  and  the 
Hall,  that  is,  the  Abbey  Hotel.  I  also  lit  up  the  Ship  Hotel  and 
the  Mercury  Office,  and  gave  off  lights  in  two  or  three  shops  in  the 
neighbourhood  on  Saturdav  night.  I  also  lit  up  the  Queen's  Hotel 
Banqueting  Hall,  where  the  Corporation  had  their  annual  banquet. 
You  are  quite  aware  this  is  only  merely  to  demonstrate  the  fact  that 
the  light  is  practical,  and  was  giving  the  greatest  satisfaction  in 
Reading.  Another  thing,  I  think,  that  is  done  for  about  one-eighth  (?) 
per  cent,  less  than  was  spent  by  another  company  in  carrying,  or 
attempting  to  carry,  what  we  have  in  Reading.  I  think  we  are 
doing  the  best  we  can  with  the  means  at  our  command. 

A  Shareholder ;  One  of  our  directors  present,  I  understand,  has 
been  to  Reading ;  he  may  be  able  to  give  us  a  few  details. 

Colonel  Liebenrood :  I  do  not  intend  to  go  into  details,  I  simply 
want  to  state  to  you  that  I  have  been  down  there  constantly  while  the 
experiments  have  been  going  on,  as  I  reside  in  the  neighbourhood. 
I  have  had  facilities  for  hearing  from  various  sources,  either  good  or 
bad,  opinions  of  the  different  people  in  the  locality,  and  I  can  tell  you 
that  in  every  single  instance,  and  I  have  tried  in  all  parts,  parts 
where  I  have  been  unknown  to  have  any  connection  with  the  com- 
pany, and  I  have  found  on  aU  sides  the  highest  opinions,  everybody 
who  has  seen  the  light  speaks  of  it  as  the  greatest  success  they  have 
ever  seen  connected  with  electric  lighting.  I  feel  quite  sure  it  was  a 
very  severe  test,  because  we  had  to  distribute  the  fight  over  an  hotel 
of  three  flats,  that  is  a  severe  test  on  the  distribution  of  an  electrical 
current,  particularly  as  it  is  awav  from  our  main  works  and  in  a  new 
field.  If  we  succeed  here  I  will  have  greater  faith  in  the  incandes- 
cent  than  I  ever  had  before.  At  this  exhibition  I  can  say  .there  was 
not  a  failure  of  any  kind,  and  we  are  told  that  everybody  in  the  place 
speaks  highly  of  the  fight.  One  or  two  other  companies  have  tried 
in  the  same  field  before  and  failed,  and  they  put  it  down  to  a  want  of 
power.  We  have  succeeded,  and  therefore  we  gain  all  the  more 
credit  in  having  done  so. 

The  meeting  was  then  made  special,  when  the  following  resolution 
was  nut  and  carried  .—That  the  following  article  be  substituted  for 

article  No.  95  of  the  Articles  of  Association  of  the  company : "  96. 

Notwithstanding  any  of  the  clauses  herein  containedTthe  directors 
may  from  tmie  to  time  as  and  when  the  patents  and  inventions  of  the 
company  or  any  ficences  to  use  the  same  shall  be  sold  or  disposed  of, 
or  granted  for  any  consideration  other  than  the  payment  of  annual 
royaltiefl,  distribute  the  said  consideration  among  the  members  in 
proportion  to  their  interests  in  the  capital  of  the  company  (as  nearly 
as  may  be],  except  that  the  deferred  shareholders  in  case  the  dividend 
mentioned  in  article  86,  sab  sec.  1,  shaU  have  been  duly  paid  or  pro- 
vided for,  shall  be  entitled  to  a  distribution  of  one-third  of  such  con- 
sideration amongst  them  in  the  proportion  aforesaid,  and  the  preferred 
shareholders  shall  be  entitled  to  the  remaining  two-thirds  of  such 
consideration  for  distribution  amongst  them  in  the  like  proportion. 
For  the  purposes  of  enabling  such  distribution  to  be  made  the  mrectors 
shall  be  at  liberty  to  sell  or  reafise  any  part  of  such  consideration 
which  cannot  be  distributed  except  bv  means  of  a  sale,  and  in  the 
event  of  any  of  the  members  either  dechning  or  being  unable  to  accept 
the  proportion  of  any  consideration  (other  than  cash)  to  which  they 
shall  be  entitled,  the  directors  may  sell  or  reafise  the  same  at  thei 
discretion,  and  pay  the  net  proceeds  to  such  members." 

Mr.  Martin  Wood  proposed  a  vote  of  thanks  to  the  chairman,  which 
was  seconded  and  carried  unanimously. 

The  Chairman :  I  thank  you,  gentlemen,  and  hope  the  next  time 
'"^^^^  ^^  ™*y  ^^®  Bomething  more  to  communicate  to  you 

The  proceedings  then  terminated. 


The  West  Coast  of  Ameeica  Telegraph  Company.— 

We  are  informed  that  communication  by  this  cosipany^g  cable 
between  Lima  and  Mollendo  was  restored  on  the  30th  ult.,  and  tbit 
messages  can  now  be  sent  through  the  Atlantic  Cable  Compaims, 
via  Galveston,  direct  to  Valparaiso  and  elsewhere  in  Chui  and 
the  Argentine  KepubUc. 

Central  and  South  American  Telegraph  Compasy.— 

Telegraphic  communication  with  Valparaiso,  Panama,  Baenaventiin, 
Payta,  Lima,  MoUendo,  Arica,  Iquique,  Antofagasta,  and  all  tele- 
graph stations  in  Peru  and  Chifi,  is  now  established,  viA  New  York 
and  Mexico. 

The  Birmingham  and  Warwickshire  (Brush)  Elec- 

TEio  Light  Company. — Mr.  David  Evanj,  C.C,  has  retired  from  tk 
board  of  this  company. 

Application  has  been  made  to  the  Stock  Exchange  Com- 
mittee to  appoint  a  special  settling  day  in  the  foUowing  secorities  :— 
London  and  Globe  Telephone  and  Maintenance  Company  (Limited, 
shares ;  London  and  Provincial  Electric  Light  and  Power  Companj 
(Limited),  shares. 
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KLECTBIO  LIGHT. 
Anslo-Americui  Brash  Co 


l>o.  Bo 

,  Aastralasian  Electric  Light.  Power  k  Storage  Go. 

10     British  InsuUte  Co..  Limited,  "  A "  Shareg , 

Brush  Electric  Light  k  Power  Co.  (Scotland)     ... 
Great  Western  Electric  Light  k  Power  Ck> 


Sammond  Electric  Light  k  Power  Supply  Co.  . . . 

Indian  k  Oriental  Electrical  Storage  Works  Co.   . 
Maxim- Weston  Electric  Light  and  Power  Ck>.  . . . 

EHlsen-Joel  k  General  Electric  Light  Co 

South  African  Brush  Electric  Light  k  Power  Co. 

Swan  United  Electric  Light  Co.,  Limited   


TELEGRAPHS. 


Anglo- American,  Limited 

Do.    Preferred)  Defd.  recelrlnft  no  dir.  until  f 
Do.    Deferred  J  6  p.  c.  has  been  paid  to  Pret  I 

Brazilian  Submarine.  Limited 


Cuba,  Limited 

Do.         10  per  cent.  Preference    

Direct  Spanish,  Limited 

Do.  10  per  cent.  ]ftef  erenoe 

Direct  United  Stites  Cable.  Limited.  1877 

l}o.        6  per  cent.  Debenture,  repayable  1884 

Eastern.  Limited 

Do.    6  per  cent.  Preference   

Do.    6     do.      Debentures,  repayable  Oct.  1883 

Do.    6     do.  do.  Aug.  1887 

Do.    5     do.  do.  Aug.  1899 

Eastern  Extension,  Australasia  k  China.  Limited 

Do.    6  p.  a  Debentures,  repayable  Feb.  1891 

Do.    5  p.  c.  (Australian  Gov.  Subsidy)  Deb.  1900 
Do.  do.  registered,  repsyable  1900 

Do.    Speroent.  Debenture.  1890 

f  Eastern  and  South  African  Limited  5  per  cent. 

\  Mort.  Deb.  Begistered  redeemable  1  Jan.  1900 

Do.  do.  do.  To  Bearer  . 

German  Union  Telefpraph  and  Trust.  Limited . . , 

Globe  Telegraph  andT Trust.  Limited , 

Do.  6  per  cent.  Fref  erenctf 

Great  Korthem   

Do.  6  per  cent.  Debentures  

India-Bubber,  Gutta-Perdha  and  Telegraph  Works 
Do.  6  per  cent.  Debentures,  1886 

Indo-European,  Limited 

London  Platino-Bradlian.  Limited 

Aiediterranean  Extension,  Limited   . . .  .^ 

Do.  8  per  cent.  Preference 

Renter's.  Limited   

Submarine 

Do.       Scrip 

Submarine  Cables  Trast 

Telegraph  Oonstraction  and  Maintenance 

Do.  6  per  cent,  Bonds,  1884 

Do.  2nd  Boniu  Trust  Cert. 

West  Coast  of  America^  Limited 

Do.  8  per  cent.  Debentures 

Western  and  Brazilian.  Limited  

Do.        6percent.  Debentures  "A**   1910 

Do.  6  p.c.  Mort.  Deb.  series  B  of  '80.  red.  Feb.,  1910 

Western  Union  of  U.  8. 7  p.cl  Mort.(Building)BdB. 

Do.  6  per  cent.  Sterling  Bonds   . 

West  India  and  Panama,  Limited 

Do.  6  per  oent.  1st  Preference  . . . 

Do.  6       do.     3nd       do. 


TELEPHONES. 

Con.  Telephone  k  Maintenance.Ld.Nos.  1  to  154,165 
Oriental  Telephone  Co.,  Nos.  100.000  to  300^000 
United  Telephone  Co 


10     18  -  23 


•5i{,5.^..t»J 


2      Mr   2i 


103-105 


llJjlUi 


100 -KB 


1  -  11  liV 

lomi 


TRAFFIC  RECEIPTS. 

The  Western  and  BrazllUn  Telenaph  Company  (Limited).    The  Iraflk  »•*••'; 

Sfi,^  S2?^iH?^  ^°*5fe.^^  ^«"  £2,603:  and  for  the  •«*  5^ 

37th  October.  1888.  were  de8.365.  both  afterdedncting  the  "Mtt    <*  ^ 

fSmXtaS^        P«y»hle  to  the  London  Platlno-BradUiia  lUiinik  Qam^ 

West  India  and  Panama  Telegraph  Oamvtaa  (Limited)       Tbe  etfasi^d  tnif 
roMlpts  for  the  half-monff^a£ded  the^  S^d^'  "  S5—T1— «i 


wltti>l,616iu;to^^ir;ii^<U]S7eri 

£1.60^  M  oompwed^with  £1,693  in  188L 


October  are  i 
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THE  ELECTRIC  LIGHTING  ACT. 


The  question  of  electric  lighting  is  just  now  probably  the 
most  important  of  any  demanding  the  serious  consideration 
of  the  Vestries.  Applications  are  coming  in  on  all  sides  from 
companies,  each  desirous  of  being  first  in  the  fields  and 
vestrymen  are  called  upon  to  decide  a  matter  about  which 
the  majority  have  no  technical  knowledge  whatsoever. 

The  local  authorities  appear  n  to  be  fully  aware  of  the 
importance  the  subject  demands^  and  they  will  of  course 
deal  more  with  the  commercial  aspect  of  the  matter  than 
with  the  scientific.  It  is,  however,  much  to  be  regretted 
that  so  few  of  those  who  will  be  responsible  for  the  decisions 
arrived  at  should  have  made  themselves  acquainted  with  the 
technical  details  of  the  question.  The  most  important 
movement  instituted  in  connection  with  electric  lighting  in 
London  is  the  combined  action  of  the  South  London 
parochial  authoritie?,  which  took  the  form  of  a  conference 
on  Tuesday,  the  31st  ult.  The  meeting  was  called  together 
by  the  Camberwell  Vestry,  and  was  held  under  the  presi- 
dency of  Mr.  E.  Dresser  Eogers,  at  the  Peckham  Vestry 
Hall. 

In  opening  the  proceedings,  Mr.  Rogers  remarked  that 
the  conference  had  been  called  together  to  decide  as  to  what 
course  ifc  was  advisable  to  adopt  with  reference  to  the 
electric  light.  Many  difficulties  and  troubles  were  entailed 
by  the  action  of  the  gas  and  water  companies,  and  although 
he  wa^  not  going  to  say  a  word  against  those  bodies,  he 
hoped  the  conference  would  endeavour  to  lay  down  some 
general  scheme  or  principle  with  regard  to  the  new  light 
which  would  prevent  a  renewal  of  the  difficulties  he  referred 
to.  It  would  be  seen,  from  a  perusal  of  the  Act  of  Parlia- 
ment, that  the  Legislature  had  clearly  shown  a  disposition  to 
enable  the  local  authorities  themselves  to  supply  the  light, 
if  they  thought  it  necessary,  and  this  conference  would  doubt- 
less have  the  effect  of  arriving  at  some  general  principle 
whereby  the  Act  might  be  carried  out  on  the  best  possible 
terms,  so  far  as  the  ratepayers  were  concerned. 

Mr.  A.  Middlemass  (Camberwell)  moved: — "That  it 
appears  to  this  conference  to  be  expedient  that  the  control 
of  electric  lighting  should  be  in  the  hands  of  vestries  and 
district  boards,  as  the  local  authorities  named  in  the  Act^  by 
licences  or  provisional  orders,  to  be  obtained  in  the  exercise 
of  their  discretion.*'  He  said  that  primarily  what  the  dele- 
gates had  to  consider  was,  not  the  scientific  details  with 
regard  to  the  question  of  the  electric  light,  but  the  effect  of 
the  management,  which  was  likely  to  fall  into  the  hands  of 
the  vestries  and  district  boards  at  their  option. 

This  was  seconded  by  another  Camberwell  representative, 
and  after  a  long  discussion,  carried  on  by  the  delegates  of 
neaily  all  the  South  London  Vestries,  Mr.  Scx)vell  (St. 
Olave's  Board  of  Works)  said  he  could  not  agree  with  the 
resolution,  and  moved,  as  an  amendment,  "That  in  the 
absence  of  more  full  and  precise  information  than  is  at 


present  possessed  by  the  public  as  to  the  probable  cost  of 
electric  lighting,  the  South  London  vestries  and  district 
boards  petition  the  Board  of  Trade  not  to  sanction  any  pro- 
visional orders  to  companies  for  South  London  until  the 
result  of  longer  experience  be  before  them." 

Mr.  J.  Tolhurst  read  a  letter  from  one  of  the  electric 
lighting  companies  offering  to  light  a  district  at  a  price 
which,  worked  out,  would  be  £31  less  than  was  now  paid 
for  gas. 

Eventually  both  the  motion  and  the  amendment  were 
withdrawn  ;  and  the  conference  was  adjourned. 

This  meeting  cannot  be  said  to  show  a  very  satisfactory 
result,  but  perhaps  as  the  subject  was  so  little  understood 
it  was  a  wise  course  not  to  enter  further  into  the  matter  at 
present.  At  the  usual  meeting  of  the  Newington  Vestry, 
held  on  the  following  day,  a  decision  was  arrived  at  which 
will  be  of  a  much  more  satisfactory  character  to  all  interested 
in  the  immediate  development  of  the  electric  light. 

Mr.  Marsland,  in  moving  **  That  the  vestry  apply  to  the 
Board  of  Trade  for  a  licence,  under  Section  8  of  the  Electric  . 
Lighting  Act  of  1882,  for  the  supply  of  electricity  for  light- 
ing purposes,  both  public  and  private,  within  the  area  of 
the  parish  of  Newington,"  advocated  that  they  should  take 
out  a  licence.  The  principle  of  the  Act  was  that  the  local 
authorities  should  be  empowered  to  adopt  for  themselves 
the  principle  of  electric  light,  and  apply  it  in  the  same 
manner  in  which  companies  would,  and  in  the  same  manner 
in  which  the  latter  had  applied  gas  and  water.  The  com- 
mittee specially  appointed  to  make  a  report  on  the  question 
were  not  prepared  at  the  present  time  to  tell  them  anything 
accurate  with  regard  to  the  cost.  The  resolution  merely 
asked  them  to  put  themselves  in  this  position — they  would 
apply  to  the  Legislature  for  power  to  take  up  a  licence  as 
soon  as  possible.  They  would  get  their  licence,  and  proceed 
by  steps  the  same  as  any  other  company,  and  there  was  no 
doubt  they  would  have  as  much  facility  for  proceeding  with 
their  work  as  a  company.  The  question  was  discussed  as 
to  what  would  be  best — to  apply  for  a  proisional  order  or 
licence  ;  and  the  committee  came  to  the  determination  that 
a  licence  would  be  the  cheapest  way  of  going  to  work. 

A  Mr.  Tilling  said  that  while  appreciating  the  electric 
light,  and  hoping  that  it  might  turn  out  a  very  great  boon, 
he  was  not  yet  convinced  that  it  would  be  successftd  for  the 
lighting  of  streets.  They  had  not  yet  learned  the  cost,  and 
the  report  was  very  far  from  giving  them  conclusive  in- 
formation on  this  point. 

After  considerable  discussion  the  resolution  was  adopted 
by  a  majority  of  24,  42  gentlemen  taking  part  in  the  vote. 

Although  this  decision  may  be  looked  upon  as  favourable 
in  one  sense,  the  threatened  appropriation  of  electric  light- 
ing installations  by  the  vestries  themselves  will  certainly 
delay  the  general  adoption  of  the  light.  The  local  autho- 
rities are  almost  unanimously  agreed  that  they  will  either 
have  nothing  to  do  with  lighting  by  electricity  or  keep  the 
means  of  supplying  it  to  themselves.  What  the  companies 
will  do  under  these  circumstances  it  is  impossible  to  foretell. 
It  is  likely,  however,  that  the  vestries  deciding  to  apply  the 
electric  h'ght  for  themselves  will  find  themselves  heavy  losers 
by  the  transaction.  As  the  Pall  MM  Oazetle  well  points 
out,  "  Electric  lighting  is  as  yet  in  an  experimental  stage. 
It  is  not  for  municipalities  to  use  the  money  of  the  rate- 
payers in  conducting  experiments  in  electric  lighting.    They 
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might  enter  into  contracts  and  expend  hundreds  of  thousands 
of  pounds  only  to  discover  when  all  was  done  that  their 
money  had  been  wasted.  At  present  electric  lighting  is 
eminently  a  speculative  undertaking.  No  one  can  speak 
positively  either  about  the  cost  of  installation  or  the  cost  of 
working.  Still  less  can  any  one  predict  the  probable  profit 
on  capital  expended.  Another  and  still  more  important 
point  is  that  arising  from  the  diflference  between  the  licence 
of  a  company  and  the  exclusive  licence  of  a  municipality. 
A  company  can  receive  a  licence  for  any  limited  area  how- 
ever small,  but  the  corporations  which  demand  exclusive 
powers  include  the  whole  area  under  their  jurisdiction  within 
their  licence.  One  of  the  conditions  of  an  electric  light 
licence  is  that  all  persons  within  the  specified  ai^ea  must  be 
supplied  at  the  same  price,  and  no  undue  preference  may  be 
shown  to  any  one.  Under  this  clause,  if  a  corporation 
secured  what  we  may  call  an  exclusive  licence,  covering  the 
whole  area  of  its  jurisdiction,  it  could  not  supply  a  single 
district  until  it  was  prepared  to  supply  every  outlying 
suburb.  This,  of  course,  is  fatal  to  any  experimentalising 
except  on  the  largest  and  most  costly  scale." 

We  quite  agree  with  our  contemporary  that  it  would  be 
wiser  that  municipalities  desiring  to  give  the  electric  light  a 
fair  trial  should  give  a  licence  to  as  many  different  com- 
panies with  as  many  different  systems  as  possible  and  let  the 
results  decide  the  question.  In  the  mean  time  electric 
lighting  is  at  a  standstill,  and  ah'eady  petitions  for  the 
winding-up  of  recently-formed  companies  are  abroad.  We 
believe,  however,  that  sufficient  demands  of  a  private  nature 
will  be  made  upon  the  resources  of  those  existing  companies 
with  well  proved  systems  to  enable  them  to  declare  a  dividend 
to  their  shareholders,  and  that  such  demands  will  be  con- 
tinually on  the  increase  as  the  benefits  derived  from  the 
employment  of  the  electric  hght  become  more  widely 
known  and  appreciated  in  mills,  factories,  and  places  of  like 
character. 


INCANDESCENCE  LAMPS  ON  ARC 
CIRCUITS. 


By  A  CORRESPONDENT. 


In  several  systems  of  electric  lighting  it  is  advertised  as  an 
economic  advantage  that  arc  and  incandescence  lamps  can 
be  worked  on  one  and  the  same  circuit,  each  being  fea  from 
the  same  dynamo. 

Notably  is  this  so  in  the  Brush  system,  as  illustrated  at 
Chesterfield,  and  it  is  set  forth  as  of  value  by  the  Hammond 
company  in  connection  with  the  Ferranti  machine.  There 
are,  however,  several  marked  disadvantages  in  connection 
therewith,  apparently  overlooked,  to  which  it  is  desirable  to 
draw  attention. 

First  referring  specially  to  the  difficulty  experienced  in 
forming  the  circuit,  and  secondly  to  the  fact  that  the  fluc- 
tuation of  the  arc  lights  must,  and  does,  cause  variations  in 
the  smaller  lamps.  With  ordinary  incandescence  lighting 
two  main  wires  are  run  thus  : 


fffHHIf 


-<- 


and  from  these  leads  are  carried  to  wherever  lamps  are 


wanted.    The  cross-connections  are  ea^,  and  simple  to  tnoe, 
as  diown  by  the  following  diagram. 
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But  in  the  case  of  the  arc  with  incandescence  lamps,  we  have 
a  limit  put  upon  the  number  of  lights  which  can  be  placed 
in  a  given  neighbourhood  upon  a  pair  of  wires,  as  we  have 
arc  lights  in  series ;  and  therefore  whilst  working  the  incan- 
descence lamps  in  multiple  arc,  or  parallels,  Ruch  parallels 
must  be  in  series  and  can  only  feed,  at  the  outside,  say,  ten 
lamps,  more  often  only  seven  or  eight,  thus : 


-o- 


If,  however,  for  the  sake  of  illustration,  it  is  assumed  that 
ten  lamps  can  be  lit  on  a  parallel,  and  there  should  be  some 
twelve  or  thirteen  lamps  required  in  the  immediate  locaUtj, 
it  will  be  necessary  to  run  a  separate  pej*allel  upon  which  to 

Elace  them,  and  others  to  make  up  the  required  number  maj 
e  a  good  distance.off.  This  adds  to  the  costof  constmctioD, 
and  increases  the  amount  of  wire  and  other  stores  required ; 
whereas  with  the  ordinary  simple  multiple  arc  qrstem  lamp 
can  be  added  at  a  trifling  additional  outlay.  It  will  also  be 
seen  that  it  requires  no  little  skill  in  the  arrangement  of  the 
parallels,  even  after  a  thorough  knowledge  has  been  obtained 
of  the  requirenaents  of  each  particular  legality. 

A  further  disadvantage  in  these  numerous  parallels  lies  in 
the  fact  that  a  special  precautionarv  arrangement  has  to  b 
made  against  damage  on  account  of  any  of  the  lamps  beco 
ing  broKen.    In  such  a  case  when  one  lam^^-^wiMlll^ 
remaining  nine  on  the  parallel  absorb  between  them  the 
rent  previously  taken  by  the  tenth,  which  in  the  case  of  a 
filament  in  one  of  them  would  probably  destroy   it. 
easy  to  see  that  in  such  an  event  those  remaining  w< 
very  severely  tried,  and  it  has  been  known  that  when  t 
gone  the  otners  have  quickly  followed,  resulting  n^ 
the  loss  of  the  lamps  on  that  parallel  but  ibe  at 
the  whole  circuit.    What  are  known  as  ^  cut  out 
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as  many  pounds  each  as  the  lamps  cost  shillings — ^have  to  be 
provided  for  each  parallel,  and  so  adjusted  tl^t  when  more 
corrent  passes  than  will  do  for  about  eight  lamps,  it  short- 
drcnits  itself  and  sends  the  extra  current  on  to  the  main  line 
to  be,  in  turn,  divided  amongst  the  arcs  and  parallels. 

On  a  simple  multiple-arc  circuit,  with  a  few  hundred 
incandescence  lamps  burning,  or  even  one  hundred,  the 
going  out  of  one  increases  the  current  by  1-lOOth  only  f<M* 
the  remainder,  which  is  veiy  trifling  indeed  when  compared 
with  1-1 0th  on  the  forgoing  parallels.  Thus  the  incan- 
descent lamps  working  with  arcs  have  to  contend  with  : — 

Unsteadmess  of  the  arc  lamps ;  difficulty  in  arranging 
parallels,  with  extra  cost  and  liability  to  greater  damage  (and 
consequent  shorter  Ufe)  from  the  breakage  of  other  lamps, 
and  the  shunting  of  extra  current  beyond  what  it  is  fitted  to 
take. 

Chesterfield  lighting  is  handicapped  in  this  way,  and  if 
Cleethorpes  is  to  be  lighted  on  the  same  principle,  as  inti- 
mated in  a  previous  number  of  the  Eleot&ioal  Eevibw,  a 
similar  result  must  be  looked  for.  Hence  one  fails  to  see 
how  arc  and  incandescence  lamps  on  the  same  circuit  can  be 
economical. 


TRANSMISSION  OF  POWER  TO  A 
GREAT  DISTANCE  ON  AN  ORDI- 
NARY TELEGRAPH  WIRE. 


(Some  Bemmrks  on  the  Exoeriments  of  M.  TiffAKCBT.  Defbez 
at  Munich.) 


In  the  last  number  was  published  an  abstract  of  a  paper 
laid  before  the  Acad6mie  aes  Sciences  of  Paris  by  the  author 
himself,  and  recorded  in  the  Comptes  Eendus  of  October 
9th.  This  paper  in  some  parts  requires  some  observations 
which  ought  to  be  presented  to  the  readers  of  the  Eleo- 
TBIOAL  Eeview,  bcmg  sure  beforehand  that  the  discuBsion 
which  these  observations  may  provoke  will  throw  light  on 
the  subject  and  will  bring  out  the  truth. 

The  first  observation  relates  to  the  mode  of  calculation  of 
the  return  adopted  by  M.  Marcel  Deprez,  and  which  can 
be  formulated  in  these  terms  :  In  a  transmission  of  power 
made  by  means  of  two  similar  dvnamo-electric  macnines, 
the  return  is  equal  to  the  ratio  of  tne  speeds. 

It  is  by  applying  this  principle  tha4i  one  finds  a  return 
greater  than  60  per  cent,  in  the  experiments  of  Miesbach- 
Mnnich,  setting  aside  passive  resistance  of  all  kind.  This 
reserve  is  iocomplete,  and,  it  should  be  added,  by  neglecting 
also  all  the  electrical  losses  which  render  the  principle  not 
appUcable  to  the  experiment  at  Munich :  this  is  what  is 
about  to  be  demonstrated. 

In  the  case  of  a  line  of  which  the  insulation  is  ahnost 
theoretically  perfect — that,  for  example,  of  a  short  line  and 
of  a  feeble  electromotive  force — the  principle  is  correct. 
In  &ct,  let  I  be  the  intensity  of  the  current,  the  same  at  all 
parts  of  the  circuit ;  e  the  electeomotive  force  developed  by 
the  generating  machine,  and  e^  the  counter-electromotive 
force  develop^  by  the  receiving  machine  or  motor. 

The  power  expended  by  the  generator  will  be  equal  to 
E  I.    Tne  power  produced  by  the  receiver  will  be  equal  to 

E^  n^ 

E^  I,  and  the  rettem  will  be  equal  to  -  or  to  —  designating 

E  1% 

respectively  by  n  and  n*  the  speed  of  the  generator  and 
receiver,  identical  in  construction,  and  whose  inductors  are 
traversed  by  equal  currents.  It  is  quite  different  at  Munich, 
by  reason  of  the  losses  by  leakage  upon  the  line  of  114 
kilometres  long,  the  intensity  of  the  current  which  traverses 
the  generator  is  greater  than  that  which  traverses  the  receiver. 

^'     There  results  from  this  enfeeblement  of  the  intensity  of 

thi  the  current  which  traverses  the  receiver  a  diminution  of 
^  py  intensity  of  the  magnetic  field  formed  by  its  inductors,  and 
^         in  consequence  a  counter-electromotive  force  e*  hss  for  a 

sad  ifiyen  speed,  than  that  assigned  by  theory  in  the  case  of  a 

nearly^ect  insulation  of  the  line. 

Olave's^*^®  power  produced,  for  an  expenditure  of  power  given 
the    generator,    is    therefore  always  lower  than  the 

i^esomtioioreticd  value,  in  consequence  of  the  diminution  of  the 

absence  o  ^^on^  >'  ^d  i ;  the  leakage  produces  the  enfeeble- 


ment of  I  in  the  receiver,  and  this  enfeeblement  reacts  in 
its  turn  upon  the  counter-electromotive  force  developed  at  a 
given  speed  to  diminish  its  value. 

It  is  seen,  therefore,  after  what  we  have  just  said,  that  the 
leakage  of  the  line  (and  we  know  on  telegraphic  lines  that 
this  cannot  be  neglected)  does  not  allow  of  calculations  of  the 
return  for  the  transmission  of  power  to  a  distance  bv  the 
ratio  of  the  speeds,  even  when  the  machines  are  perfectly 
identical. 

It  is  in  machines  of  high  tension  that  the  principle  sets 
furthest  from  the  truth,  and  it  is  especially  with  these  tnat 
one  must  only  accept  it  with  the  greatest  caution.  When  the 
machines  cease  to  oe  pnerfectly  i&ntical,  and  this  frequently 
happens  by  bad  insulation  or  contact,  especially  in  machines 
with  fine  wire,  of  course  one  can  no  longer  base  any  calcula- 
tion upon  the  ratio  of  the  speeds ;  in  some  cases  even — 
the  fact  occurred  in  a  transmission  of  power  at  Montceau- 
les-Mines — the  receiver  turned  more  qutckly  th^  the. gene- 
rator ;  the  return  would  be,  therefore,  greater  than  vnity^  which 
is  absurd.  The  ratio  of  the  speeds  is  therefore,  as  is  seen, 
a  most  uncertain  element  in  general,  and  specially  incorrect 
in  the  case  of  the  experiment  at  Miesbach  and  Munich  for 
calculating  the  return  of  the  transmission.  It  would  have 
been  preferable  to  give  the  power  actually  expended  in  driv- 
ing tiie  ^nerator  established  at  Miesbach, , but  it.sS^ms 
that  the  ^namometrical  apparatus  intended  for  these  mea- 
surements was  discarded  from  the  first  trials.    . 

The  only  elements  that  we  know  of  up  to  the  preset  for 
determining  the  return  allows  one  to  assert  t|iat  this  return 
is  nnder  60  per  cent.,  even  without  considermg  the  passive 
resistances.  In  fact,  we  know,  according  to  tne  paper  in 
Oompies  Eendus,  that  the  total  resistance  of  the  circuit  was 
1,890  ohms,  which  is  divided  thus  : — 

Besistance  of  the  generator 470  ohms 

Resistance  of  the  receiver      4  70    „ 

Sesistance  of  the  line 950    „ 

Total 1,890    „ 

On  the  other  hand,  M.  Frank  (Jeraldy,  a  witness  of  the 
experiment,  informed  us  in  La  Lumihre  Electrique  (October 
28th,  1882),  that  the  intensity  of  the  current  was  0*4 
ami  " 


3y  accepting  these  figures,  and  the  hypothesis  of  a  per- 
fect insulation,  which  evidently  constitutes  the  most  favour- 
able condition,  we  find  that  the  energy  expended  by  the 
heating  of  the  wire,  calculated  accordmg  to  Joule's  law,  is 
equivalent  in  kilogrammetres  to 

i»  R         0-4»  X  1890         ^,   , .,  ,  , 

=»  81  kilogrammetres  per  second. 


9-81 


9-81 


The  power  expended  upon  the  generator  must  be  at  least 
equal  to  the  power  obtained,  plus  the  heating  of  the  line 
and  of  the  machines.  The  power  produced  by  the  receiver 
being  88  kilogrammetres  per  second,  the  power  expended  by 
the  generator  is,  therefore,  at  least  equal  to  88  -f  81,  or  69 
kilogrammetres  per  second,  and  the  return  consequently 
cannot  exceed  88-69ths,  or  55  per  cent.,  by  the  most 
favourable  hypothesis. 

These  remarks  are  not  intended  to  diminish  the  very  ^at 
interest  of  M.  Marcel  Deprez's  experiments,  they  are  omy  to 
put  in  relief  the  incompatibilities  which  the  high  figures 
which  have  been  published,  hitherto,  upon  the  Miesbach  and 
Munich  experiment  present,  and  to  show  that  the  propor- 
tion between  the  return  and  the  relation  of  speeds  ooes  not 
apply  at  all  to  the  transmission  of  power  to  a  great  distance. 

We  await  with  great  interest  the  official  report  of  the 
Commission,  which  will  let  us  know  to  what  extent  it  is  best 
to  reduce  the  original  figures. 

B.  HOSPITALIEE. 


Kailwat  iNTEBCOJonnnoATiON. — ^The  recent  lamentable 
loss  of  life  through  the  fire  which  occurred  in  a  Pullman 
car  should  act  as  an  additional  incentive  to  the  employment 
of  electrical  apparatus  for  signalling  between  passengers, 
guards,  and  engine-drivers.  The  mechanical  anang^ent 
with  the  outside  cord,  adopted  by  some  railway  companies,  is 
certainly  useless  in  an  emergency,  and  the  inside  one  is  but 
little  better.  The  closed  circuit  principle  is  the  best  adapted 
for  such  purposes. 
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BfiRTHOUD,  BOREL  AND  CO/S 
ELECTRIC  CABLES. 


Sfiiw  M.  Borel  first  introdaced  his  system  of  lead-covered 
insTilfttod  cables,  he  has  effected  very  considerable  improve- 
oMifB  in  their  maoaftctore,  so  that  the  invention  in  its  present 
state  teaves  bnt  little  to  be  desired,  though  the  resolt  of 
the  **  time  "  tests  has  yet  to  be  seen.  The  original  process  of 
mannfiuitnre  consisted  in  drawing  down  the  conductor, 
insalator,  and  protective  lead  covering  at  one  operation.  The 
conductor  in  this  description  of  cable  was  formed  of  lead,  as 
was  also  the  outer  protective  coating,  whilst  the  insulating 
material  was  formed  of  sulphur  or  resin ;  the  latter  was 
orosfaed  to  a  powder  by  the  process  of  drawing  down.  We 
gave  a  description  of  this  cable  in  the  number  of  the  Review 
for  April  1st,  1879.  Experience,  however,  proved  that  the 
arrangement  did  not  give  permanently  Ratisfactory  results,  as 
the  crushed  insulator  was  naturally  of  an  unstable  nature, 
whilst  the  conductor,  which  was  necessarily  of  lead  in  order  to 
render  the  drawing  process  possible,  had  too  high  a  re- 
sistance for  general  requirements. 

Generally  speaking  the  present  form  of  cable  consists  of  a 
copper  conductor,  covered  with  cotton,  saturated  with  hot 
paraffine-wax,  the  whole  being  closely  encased  in  a  protec- 
tive lead  covering.    This  arrangement  is  not  in  itself  new ; 
about  ten  or  twelve  years  ago  a  similar  form  of  cable  was 
invented,  and  we  beh'eve,  patented  by  a  Mr.  Marshall.    The 
cable  was  formed  of  a  lead  tube  in  which  the  cotton^covered 
wire  was  drawn,  hot  paraffine-wax  being  afterwards  forced  in 
the  pipe  under  pressure.    A  length  of  this  cable  was  laid 
across  Windsor  Park  (in  a  clay  soil)  in  connection  with  a 
private  telegraph  wire,  but  after  being  down  for  some 
months  it  taxied,  and  on  examination  the  lead  covering  was 
found  to  have  become  completely  decayed  in  several  places, 
thus  letting  in  moisture  and  destroying  the  insulation. 
Mechanically  this  cable  was  correct  in  principle,  since  it 
might  be  hammered  out  flat  without  injury  to  the  insulating 
covering,  but  its  liability  to  decay  rendered  its  use  imprac- 
ticable.   Although  Marshall's  paraffine  cable  was  similar  in 
general  principle  to  that  of  Messrs.  Berthoud,  Borel  &  Co., 
the  system  of  manufacture  adopted  by  the  latter  firm  en- 
ables a  very  much  better  article  to  be  produced.    In  this  pro- 
cess, the  copper  core,  insiilating  material,  and  lead  sheathmg, 
are  brought  together,  and  intimately  united  during  the 
process  of  manufacture  so  as  to  form  an  inseparable  whole. 
The  machine  for  the  manufacture  is  very  compact,  and  is 
all  contained  within  four  columns  surmounted  by  a  circular 
platform,  which  is  accessible  by  means  of  a  ladder.    On  the 
platform  is  a  small  boiler  surrounded  by  a  crown  of  gas  jets, 
into  the  boiler  fhll  of  melted  paraffine  and  "  colophane,*'  the 
copper  wire  covered  with  its  treated  cotton  covenng  is  intro- 
duced.   A  large  vertical,  hollow  cylinder  of  steel,  supported 
by  four  columns,  stands  within  the  platform.    It  is  into  this 
cylinder,  or  reservoir,  that  the  ingot  of  lead  destined  to 
cover  the  cable  is  introduced.    A  steel  piston  can  penetrate 
the  cavity  of  this  upper  reservoir,  from  below  upwards, 
forced  by  water  under  compression,  as  in  a  hydraulic  press. 
The  piston  has  an  internal  bore  like  a  gun  barrel    A  tube 
of  steel,  terminated  by  a  conical  portion,  descends  through 
the  cylindrical  reservoir  to  the  upper  face  of  the  piston.    It 
enters  a  little  way  into  the  cylin<£ical  cavity  of  the  piston  in 
such  a  manner  as  to  leave  between  the  sides  of  this  cavity 
and  its  conical  portion  a  narrow  annular  space.    The  steel 
tube  is  always  maintained  in  this  position.    The  cotton- 
covered  copper  wire,  and  the  melted  insulating  material  in 
the  boiler,  penetrate  together  into  the  cylindrical  steel  tube. 
The  covered  wire  is  penetrated  by  the  molten  insulating 
materid,  and  wire  and  insulating  material  pass  out  through 
the  conical  part  of  the  tube.     The  piston  now  rising,  exerts 
force  against  the  lead  in  the  cylindrical  reservoir.     The 
metal  is  disphiced  and  forced  through  the  annular  opening 
left  free  between  the  central  tube  and  the  inner  sides  of  the 
piston*    llie  lead  surrounds  the  insulated  wire,  and  encloses 
it  in  a  metal  sheathing.    In  proportion  as  the  piston  con- 
tinues to  rise  the  lead  flows,  forcing  under  it  the  already 
formed  sheathing,  which,  of  itself,  draws  in  the  wire  in  its 
downward  movement.     The  lead  covered  cable  leaves  the 
interior  of  the  piston,  and  emerges  by  a  lateral  opening, 
rolling  itself  automatically  upon  a  bobbin  ready  to  receive  it. 


The  thickness  of  the  envelope  of  lead  is  variable  at  will,  k 
depends  solely  upon  the  breadth  of  the  annular  spaoe 
between  the  central  tubes  and  the  sides  of  the  hollow  pitoi 
The  covered  wire,  with  its  insulating  material,  can  therefore 
be  enclosed  in  metallic  sheathing  as  thick  or  as  thin  as  oae 
pleases.    Each  machine  can  easily  turn  out  SO  vards  of  csUe 

gr  minute.  The  company  which  works  the  ^item  of 
srthoud  and  Borel  has  established  a  factory  in  Pira,  md 
another  at  Cortaillod,  in  Switzerland. 

When  the  cables  have  to  be  laid  underground  they  in 
passed  throus^h  the  lead  press  a  second  time  to  cover  than 
with  a  second  sheathing  of  lead.  Between  the  two  sheath- 
ings  an  impermeable  substance  is  interposed,  such  as  gas- 
tar.  With  this  triple  protection,  the  new  cables  are  said  to 
defv  changes  of  temperature  and  the  effects  of  weather. 

At  the  Paris  International  Electric  Exhibition  the  Society 
Jablochkoff  nsed  these  cables  for  their  electric  candles,  and 
for  their  various  machines.  Nearly  ten  miles  of  these  cables 
were  employed  for  the  transmission  of  force  and  ligbt  in 
different  parts  of  the  Exhibition  building ;  5,000  metres  hare 
since  been  laid  down  by  the  Soci^t^  Jablochkoff  for  the 
lighting  of  the  Opera.  A  cable  with  several  conductor, 
placed  m  the  Paris  sowers,  connected  the  Ministry  of  Tele- 
graphs with  the  Exhibition.  Several  kilometres  ha?e  aico 
been  laid  down  in  the  sewers  for  telephonic  transmission. 

The  inventors  insist  upon  the  fact  that  the  insnlation 
obtained  by  their  process  excels  that  given  by  either  gatta- 
percha  or  india-rubber,  and  in  addition  the  electrostatic 
capacity  is  much  less  than  that  of  gutta-percha.  The  advan- 
tages of  low  electrostatic  capacity  are  of  course  considerable, 
but  we  would  once  more  point  out  what  we  have  so  often 
drawn  attention  to,  viz.,  that  high  insulation,  or  pertiapswe 
should  say  high  specific  insulation,  is  no  advantage  whatever. 
A  wire  which  has  an  insulation  resistance  of  10  me^hmsper 
mile  is  greatly  to  be  preferred  to  one  which  has  an  msulafcion 
i*esistance  of  1,000  megohms  per  mile,  provided  this  lowtfolw 
is  due  to  the  nature  of  the  material  and  not  to  a  defect  m  ii. 
The  aim  of  manufacturers  should  be  not  to  obtain  as  high  ^ 
specific  insulation,  but  as  low  a  specific  insulation  as  possible. 
The  statement  which  appears  in  the  prospectus  of  every  firm 
or  company  who  have  to  deal  with  insulated  wire,  to  the 
effect  that  their  manufactures  are  remarkable  for  their  high 
insulating)  properties  may  perhaps  ^  down  with  the  general 
and  with  the  quasi-scientific  pubhc,  but  it  is  none  the  le« 
absurd  on  that  account. 

Although  the  fact  of  the  cables  of  Messrs.  Berthoai 
Borel  and  Company  having  a  high  insulating  valae  has  no 
great  weight,  yet  we  think  that  the  very  perfect  and  com- 
plete way  in  which  their  manufacture  is  carried  on 
IS  a  great  reconmiendation  in  their  favour,  whilst  their 
cheapness  must  tell  very  considerabljr  when  we  consider  the 
continually  increasing  price  of  the  insulating  materials  in 
general  use. 


ON  UNDULATORY  CURRENTS. 


[We  translate  the  followmg  article  fix)m  our  contemporary 
La  LunUh'e  ElectriqueJ] 

If  undulatory  currents  are  not  to  the  taste  of  certain 
scientific  writers,  who,  merely  casting  a  superficial  glance  at 
the  work  effected  by  them,  make  statements  which  are  quite 
the  reverse  of  those  advanced  bjr  the  experimentalist*,  ^^ 
can  only  wonder  at  the  simplicity  of  such  writers,  who, 
without  forming  a  clear  idea  of  their  subject,  believe  that 
undulatory  currents  are  produced  solely  by  carbon  intermp- 
ters  and  not  by  metallic  ones ;  which  leads  them  to  the  con- 
clusion that,  smce  speech  can  be  reproduced  by  the  latter,  rt 
is  not  by  means  of  undulatory  currents,  and  consequently. 
that  all  the  ideas  formed  as  to  the  mode  of  action  of  duc«>- 
phones  are  so  many  "mare's  nests."  We  should  not  haj 
referred  to  these  errors  but  for  the  fact  that  the  nanaec 
Preece,  a  very  learned  and  highly  esteemed  sciential 
has  beien  brought  in  in  connection  with  them,  altbW 
has  never  supported  such  a  theory  any  more  t^  ^ 
Silvanus  Thompson,  whose  champions  these  wri**^ 
have  constituted  themselves.  These  savants  and  f  ^j 
whoever  thejr  may  be,  know  prfectly  well,  and  \  * 
on  all  occasions,  that  articulate  sounds  can  ($^ 
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mitted  electrically  on  the  condition  that  the  cnrrent  shonld 
be  always  closed,  and  that  its  intensity  shonld  vary  in  pro- 
portion to  the  sonorous  vibrations  determined  by  tne  voice. 
Now  a  continnons  corrent,  which  presents  alternations  of 
increase  and  decrease  of  power,  is  really  an  nndalatory  car- 
rent,  t.«.,  a  current  the  intensity  of  which  undulates  like  the 
waves  produced  on  the  surface  of  water  when  a  stone  is 
thrown  in ;  it  is  on  account  of  this  resemblance  that  Mr. 
Bell  has  given  to  the  currents  transmitted  through  the 
telephone  the  name  of  undulatory  currents.  Now,  M.  Th. 
da  Moncel  showed,  in  1856,  that  such  currents  can  be 
obtained,  either  with  metallic  interrupters  or  with  interrup- 
ters consisting  of  bodies  of  moderate  conductivity.  If  the 
writer  to  whom  we  allude  had  given  any  thought  to  the  dis- 
cussion which  has  taken  place  l^tween  Prof.  Silvanus  Thomp- 
son and  M.  Th.  dn  Moncel,  he  would  have  seen  that  the 
point  at  issue  was  this :  M.  du  Moncel  is  of  opinion  that  the 
andulatory  currents  resulting  from  the  metallic  interrupters 
are  not  sufficient  to  establish  regular  transmission  of  speech 
in  the  receivers  constructed  for  loud  speaking,  since  the 
extent  of  the  variations  in  intensity  of  the  current  caused 
by  the  sound-waves  of  the  voice  is,  according  to  his  experi- 
ments, much  smaller  with  the  metallic  interrupters  than  the 
carbon  one,  or,  in  other  words,  that  the  nndalatory  currents 
are  much  less  marked  in  one  case  than  in  the  other. 

As  to  the  question  of  knowing  whether  currents  com- 
pletely interrupted  can  reproduce  speech,  there  is  no  elec- 
trician who  can  answer  it ;  but  it  is  known  to  all  that  these 
interrupted  currents  act  much  more  powerfully  and  prodace, 
in  the  case  of  telephones,  load  sounds,  heard  at  a  distance, 
and  all  over  a  large  hall.  The  two  modes  of  action  can  be 
tested  by  working  the  singing  condenser  of  MM.  Pollard 
and  Gamier.  When  the  transmitter  is  regulated  so  as  to 
reproduce  speech,  i.e,,  with  the  plates  of  the  interrupter  in 
continuous  contact,  no  sound  is  heard,  that  is,  unless  we  use 
the  means  employed  by  Messrs.  Dnnand,  Herz,  or  Dolbear, 
but  if  it  is  regulated  so  that  the  current  should  be  inter- 
mpted,  the  apparatus  reproduces  musical  sounds,  without 
transmitting  speech. 

Prof.  Silvanus  Thompson  asserts,  on  the  contrary,  that  the 
metallic  interrupters  are  quite,  as  efficacious  as  the  others, 
from  the  point  of  view  of  determined  undulatory  currents, 
and  that  the  carbon  interrupters  are  only  preferable  because 
they  do  not  become  oxidised  by  the  passage  of  the  discharge. 
We  will  now  give  the  reasons  which  prevent  M.  Th.  du 
Moncel  from  accepting  Prof.  Silvanus  Thompson's  opinion, 
but  we  should  now  say  that  Mr.  Preece  has  entered  into 
the  discussion  only  to  point  out  the  intervention  of  a  new 
cause  in  the  creation  of  the  undulatory  currents  produce! 
in  tlie  microphone.  Far  from  denying  the  undulatory 
currents,  he  admits  them,  but  he  thinks  that  it  is  to  the 
calorific  action  determined  by  the  current  at  the  point  of 
contact  of  the  two  surfaces  of  the  interrupter  that  the  effect 
must  chiefly  be  attributed,  whereas  it  nas  hitherto  been 
asserted  that  it  must  be  accoanted  for  by  the  differences  of 
pressure,  the  closeness  of  contact  between  the  two  parts  of 
the  interrupter,  or  to  the  variations  in  extent  of  the  section 
of  the  conductor  at  the  point  of  contact,  in  consequence  of 
irregularities  in  the  two  surfaces  in  contact.  In  opposition 
to  rrof.  Thompson's  opinion,  he  maintains  that  carbon  is 
preferable  for  this  kind  of  interrapter,  because  it  is  of  mode- 
rate conductivity.  M.  Th.  du  Moncel  ^uite  endorses  Mr. 
Preece's  opinion,  but  thinks  that  all  the  influences  that  we 
have  just  enumerated  are  at  work  simultaneously,  to  a 
greater  or  less  degree,  and  that  the  predominance  of  any 
one  of  them  depends  on  the  nature  of  tne  microphone. 

In  the  soft  carbon  microphones,  like  those  of  Edison,  the 
predominating  influences  are  evidently  the  variations  of 
pressure,  of  closeness  of  contact,  and  of  section  ;  in  the  hard 
carbon  instruments  it  is  probable  that  the  cause  indicated 
1>y  Mr.  Preece  is  the  most  important.  However  this  may 
be,  and  whatever  importance  is  attached  to  the  cause  at 
work,  the  effects  produced  are  always  the  same. 

As  to  the  superiority  of  the  interrupters  consisting  of 

bodies  of  moderate  conductivity,  which  M.  Th.  du  Moncel 

attributes  to  the  greater  amplitude  of  the  variations  in 

intensity  of  current  produced  in  them,  he  explains  it  in  the 

A.    following  manner  :— (1)  "  If  we  start,  with  Mr.  Preece's 

K  ytt  theory,  we  may  say  that  the  points  of  contact  of  the  micro- 

k  I  phone  becoming  heated  more  easily  as  their  resistance  is 

R^  greater,  the  variation  in  the  intensity  of  the  current  should 


be  greater  with  bodies  of  moderate  conductivity  than  with 
metallic  ones,  since  they  offer  greater  resistance,  and  besides, 
as  in  bodies  of  moderate  conductivity  the  variatioibi  in 
resistance  under  the  influence  of  heat  are  much  greater  than 
in  metals,  the  waves  of  the  undulatory  current  produced  by 
them  must  be  more  marked,  all  the  more  so  beeaose  the 
variation  is  effected  in  a  more  favourable  manner,  since  the 
effect  produced  by  the  sound-waves  is  to  increase  the  con- 
ductivity of  the  points  of  contact,  instead  of  diminishing 
them,  as  with  metals ;  (2)  if  we  start  from  the  hypothesisof 
the  increase  of  conductivity  effected  by  the  diawing 
together  of  the  conducting  molecules,  or  by  the  increase  of 
section,  it  can  be  reasoned  out  in  the  same  manner,  for  the 
subsidence  of  the  molecules  will  be  effected  more  easily  in  ^ 
bodies  of  moderate  hardness  than  in  really  hard  substances, 
and  besides,  in  the  former  there  are  always  semi-conducting  -. 
particles  which  greatly  facilitate  the  action,  as  has  been 
shown  by  the  experiments  of  Mr.  Hughes,  M.  Boorsenl, 
and  many  others."  We  cannot  attach  much  importance  ^to 
the  oxidising  action  of  the  contacts  with  the  metallic  inter- 
rupters referred  to  by  Prof.-  S.  Thompson,  for  according  to 
the  experhnents  of  M.  du  Moncel  and  Mr.  Hughes,  the 
variations  in  intensity  of  cnrrent  are  much  greater  with 
oxidised  conductors  than  with  surfaces  that  have  been 
scraped ;  besides,  M.  Herz's  best  microphones  are  those 
formed  of  conductors  composed  of  agglomerations  of  metallic 
filings.  It  is  therefore  perfectly  clear  that  Prof,  Thompson's 
arguments  cannot  be  considered  as  final. 


OBJECTIONS  OF  A  MECHANICAL 
ORDER  TO  THE  PRESENT  THEORY 
OF  ELECTRICITY. 


By  M.  A.  LEDIEU. 


I.  The  introduction  into  the  Navy  of  powerful  elecWc 
machines  has  led  me  to  seek  a  connection  between  the  theory 
of  these  machines  and  that  which  I  have  given  for  heat 
engines  in  accordance  with  experimental  thermodynamics. 
But  I  have  at  once  found  myself  confronted  by  inextricat^ 
difficulties,  the  outcome  of  the  received  principles  of  electrical 
science. 

Further.  According  to  the  opinion  of  physicists  and  still 
more  of  electrical  engineers,  this  science  presents  to  the  mind 
many  confused  ideas,  especially  in  its  later  extensions.  At 
its  outset,  in  the  first  Quarter  of  this  century,  it  formed  with 
the  Amdiunental  hypothesis  of  two  fluids,  or  of  a  single  fluid, 
a  body  of  doctrine  fictitious,  but  perfectly  coherent,  both 
in  its  points  of  departure,  which  in  spite  of  the  obscurity  of 
their  nature  were  distinctly  defined,  and  in  its  context,  which 
dlowed  of  a  system  of  statics  sui  generis. 

The  discovery  of  the  battery  involved,  about  1820,  the 
creation  of  kinetic  electricity,  comprising  at  first  the  laws  of 
the  reciprocal  actions  of  currents  upon  magnets  and  npon  . 
each  other,  and  some  years  later  the  laws  of  their  propega'* 
tion.  This  new  body  of  knowledge  was  still  based  upon  tne 
hypothesis  of  one  or  two  fluids,  but  it  constituted  a  branch 
distinct  from  the  former  and  having  a  homogeneity  of  its 
own,  in  virtue  of  its  special  points  of  departure  ana  of  its 
pecidiar  mechanics. 

It  was  soon  proposed  to  effect  the  fusion  bf  the  two 
imaginary  theories  in  question ;  then,  nnder  the  inflnenoe 
of  the  progress  of  thermodynamics,  the  fruitful  and  r^ 
notion  of  energy  was  introduced.  Ui^ortunately  in  etfbeiiDg 
these  combinations  we  preserved  the  ideas  and  Ihe  fiumnlie 
absady  acquired,  in  place  of  resuming  th9  whole  of  the 
questions  m)m  a  new  point  of  view.  Hence  the  two  specific 
mechanics  mentioned  al>ove  are  found  blended  both  with 
each  other  and  with  the  principles  of  true  mechanics. 
There  has  thus  resulted  a  aoctrine  heterog^eneons  and  in 
danger  of  displaying  incontestable  dynamical  contradic- 
tions. 

II.  Our  principal  objections  relate  to  the  now  chsmeal 
notion  of  electromotive  forces,  whether  partial  or  total,  and 
to  that  of  electric  currents,  which  play  a  capital  and  incies- 
sant  part  in  the  science. 
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The  partial  electromotive  force  is  understood  of  the  force 
which  is  exerted  upon  the  nnity  of  the  electric  mass  sitaate 
at  a  given  point  of  a  field  of  the  kind,  and  resulting  from  all 
the  actions  of  the  electric  system  in  question  upon  this 
mass. 

According  to  a  known  demonstration  of  static  electricity, 

it  has  for  its  expression  —  -t—,  i,e,,  the  derivative  of  the 

an 

potential,  v,  of  the  contrary  sign  taken  with  reference  to  the 
co-ordinate,  n,  directed  according  to  the  normal  at  the  sur- 
face of  equal  ijotential  or  of  level  passing  by  the  point 
in  question  ;  if  further,  it  acts  according  to  the  same 
normal. 

On  the  other  hand  in  kifietic  electricity,  the  law  of  Ohm, 
as  interpreted  by  Eirchhoff,  substituting  the  idea  of  poten- 
tial for  that  of  tension,  is  summed  up  in  the  most  general 
manner  in  the  diflPerential  equation — 


(1) 


di 


Here  di  represents  the  diflPerential  of  the  intensity  of  the 
current  at  a  given  moment,  and  in  a  determined  point  of  its 
complete  circuit  supposed  to  have  at  the  said  point  the  con- 
ductibility,  a ;  it  is  by  the  definition  the  differential  of  the 
instantaneous  value  of  the  (juantity  of  electricity  which 
traverses  normally  in  each  unit  of  time  the  element,  d  s,  of 
the  sur&ce  of  the  level  passing  by  the  given  point. 

III.  It  is  important  to  remark  that  the  foregoing  defini- 
nition  implies  tne  following  notable  hypothesis  : 

{d,)  Each  of  the  elementary  electric  masses  constituting  the 
flux  moves  always  in  the  same  direction  as  the  corresponding 
electromotive  force. 

But  this  hypothesis  requires,  according  to  the  laws  of 
mechanics,  that  the  ponderable  matter  of  the  conductor 
exerts  upon  the  current  such  a  resistance  that  on  suppressing 
the  action  of  the  battery  each  elementary  mass  of  the  flux  is 
arrested,  notwithstanding  its  extreme  velocity  at  the  end  of 
a  space  which  Tanishes  in  proportion  to  the  smallest  of  the 
raoii  of  the  curve  of  the  trajectory  described  by  the  mass 
considered. 

Such  a  deduction  is  acceptable,  since  experiment  shows 
that  in  the  long  run  the  currents  modify  the  aggregation  of 
the  matter  of  conductors,  and  farther  that  they  heat  it,  *>.,  they 
augment  its  vibratory  vis  viva  when  they  traverse  it  without 
passing  entirely  on  the  outside.  But  such  effects  indicate 
a  relatively  considerable  action  between  the  electric  flux  and 
the  matter  in  question.  We  shall  see  (VI.),  that  this 
action  is  overlooked,  or  at  least  considered  in  a  very  incor- 
rect manner  in  calculating  the  energy  of  the  currents. 

IV.  First  of  all  we  shall  examine  various  consequences  of 
the  equation  (1)  on  the  supposition,  which  has  hitherto 
remained  permissible  of  the  respective  Constance  of  the  flux 
at  each  point  of  the  circuit. 

By  a  like  conjecture  it  is  proved  that  the  electric  fluid 
possesses  everywhere  in  the  interior  of  the  condu'fctOr  the 
normal  density  which  constitutes  the  neutral  state  as  regards 
the  substance  of  the  conductor.  This  conclusion  can  be 
reconciled  with  the  hypothesis  of  two  electricities  ;  for  it  is 
sufficient  to  consider  the  two  fluids  as  being  the  same  in 
quantity  in  every  element,  and  as  moving  in  two  equal  and 
opposite  currents.  In  the  hvpothesis  of  a  single  fluid,  the 
most  probable  at  present,  the  consideration  with  which  we 
are  engaged  compels  us  to  admit  that  the  normal  quantity  of 
electricity  always  contained  in  each  element  of  the  volume 
of  the  conductor  undergoes  incessant  compositions  and  re- 
compositions  analogous  to  those  indicated  by  the  *  law  of 
Grotthuss.  This  necessity,  be  it  said  in  passing,  is  not 
indicated  in  any  text-book.  It  seems,  as  if  understood, 
more  or  less  implicitly,  that  the  fluid  in  movement  is  fluid 
in  the  neutral  state  ;  but  this  cannot  be,  since  the  electric 
mass  of  every  portion  of  a  like  fluid  is  null,  and,  conseqently, 
cannot  experience  the  action  of  the  electromotive  force. 

The  conclusion  above  given  has  the  further  consequence 
that  the  electric  masses  which  give  rise  to  the  potential 
should  at  most  affect  the  surface  of  the  conductor.  It  is, 
therefore,  necessary  that  these  masses  should  be  distributed 
in  the  insulating  matter  or  in  the  stratum  of  air  which  covers 
this  surface,  let  a  review  of  all  the  experiments  of  a  nature 
to  confirm  the  feet  leads  to  results  which  prove  little  or 
nothing  ;  we  have  here,  therefore,  a  first  contradiction. 


V.  The  supposition  of  the  constancy  of  the  circnit  at 
every  point  of  the  circuit  involves,  according  to  equation 
(1),  the  condition — 

^  '  -^  =  a  constaiit  proper  at  each  pomt. 

But  y,  being  also  a  function  of  the  co-ordinates  of  the 
electric  masses  in  action,  this  relation  requires  either  that 
there  must  be  immobility  in  these  masses,  notwithstanding 
the  reaction  which  thev  necessarily  undergo  from  the  flux, 
or  that  there  are  proauced  determinate  compensations  in 
their  displacements.  But  both  these  corollaries  being  inad- 
missible, we  have  here  a  second  contradiction. 

To  the  above-mentioned  hypothesis  of  the  constancy  of  the 
current  we  may  now  join  that  of  a  conductor,  homogeneooB 
or  not,  but  of  an  elongated  form  and  of  very  small  sections 
in  proportion  to  its  length,  and  add  the  supposition  of  a 
complete  insulation  of  this  conductor,  hindering  all  external 
loss  of  electricity.  It  is  admitted  as  rational  (although  &r 
from  being  evident)  that  the  flux  moves  normally  to  right 
sections  of  the  conductor,  and  that  consequently  these 
sections  become  surfec^  of  the  level.  In  a  like  case,  if  we 
add  to  the  various  preceding  conditions  that  of  an  e<jnal 
intensity  of  the  current  in  its  entire  circnit,  the  eqnationB 
(1)  and  (2)  lead  to  the  well-known  formula — 

(3)  ,._i, 

r 
e  here  stands  for  the  total  electromotive  force  of  that  pari  of 
the  circuit  considered.    Its  most  general  expression  is^ 


-'/fi""' 


and  belongs  not  merely  to  the  case  of  a  heterogeneons  con- 
ductor but  to  the  case  where  there  occur  sudden  fiills  of  the 
potention  in  various  parts  of  the  said  portion. 

r  is  the  resistance  of  this  portion,  and  its  value  may  be 
represented  by — 

rdn 
J  a  X  B 

With  the  former  definitions  the  formula  (8)  is  in  Btrict- 
ness  logically  applicable  to  the  complete  circuit  of  a  battery 
formed  of  voltaic  elements,  the  ends  of  which  are  connected 
by  a  long  wire.  Bat  it  is  not  the  same  for  batteries  with 
liquids,  and  it  is  only  by  empiricism  that  we  employ  the 
formula  in  Question,  and  not  as  a  permissible  conseqnence  of 
the  law  of  Ohm.  The  fhiction  of  r  belonging  to  the  in- 
terior of  the  battery  ceases  then  to  have  a  definite  ineaning, 
as  also  the  electromotive  force  concerning  this  interior.  In 
short,  the  study  of  this  same  force  obliges  us  to  have 
recourse  to  the  exjperimental  law  of  Joule,  and  is  conse- 
qently affected  with  the  errors  in  principle  which  we  are 
about  to  find  in  the  a  posteriori  demonstration  of  that  law. 

VI.  For  this  demonstration  we  set  out  from  the  elementary 
work,  e?.  w  produced  in  the  time,  dty  by  forces  acting  up«i 
each  element,  dq,  of  the  electric  mass  of  the  current,  and 
we  write — 

(^)      ^  w  =  —  d ?  Cfl)  dn  =  —  dqdY. 
Va  n^ 

We  find  here  a  repetition  of  the  second  contradiction 
specified  in  section  V.,  for  if  we  put 


(il)dn  =  dY, 


we  admit  that  the  co-ordinates  of  the  acting  electric  masses 
remain  immovable. 

A  more  important  objection  arises.  Let  us  refer  to  the 
deduction  of  the  hypothesis  (a)  section  III.  According  to 
this  deduction  the  equation  (4)  should  include,  besides  m 
work  derived  from  the  electromotive  force,  also  the  work 
due  to  the  actions  of  the  ponderable  matter  upon  the  electric 
masses  of  the  current.  It  will  perhaps  be  replied  to  oar 
objection  that  account  of  these  actions  nas  been  taken  in  the 

term  r  of  the  intensity  »  =  1  of  the  current,  an  intena^J 

which  is  made  use  of  in  passing  from  the  said  equation  to 
Joule's  formula,  w  ^^iet.  But  the  term  bec^mfMJ^* 
manner  an  absolotely  empirical  co-efficient  destined^ 
rectify  too  late  the  relation  in  question,  and  to  niakf^ 
defects  of  theory  square  with  the  results  of  experir'"*^^ 
Comptes  Bmdus.  '  ^^^ 
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LEWIS'S    PATENT    SELF-BINDING 
INSULATOR. 


The  object  of  this  invention,  which  is  shown  bj  the  fignre, 
is  to  dispense  with  the  usual  binding  wire.  The  binding  is 
•effected  bj  hooking  on  the  line  an  iron  clip  of  horse^oe 
shape,  and  then  inserting  the  coarse  conical  screw,  which  is 
<!ut  on  the  end  of  the  insulator,  between  the  said  clip  and 
line-wire.  On  giving  the  insulator  a  turn  and  a  quarter 
it  becomes  rigidly  fixed  in  its  position,  and  all  chafing  and 
friction  is  entirely  overcome  and  cut  or  broken  wires  are 
prevented  from  "running  back."  If,  in  some  districts,  it 
IS  considered  desirable,  the  clip  may  be  dispensed  with  and 
the  binding  eflfected  with  No.  8  wire.  It  may  also  be 
fioldered  fast  to  the  line,  and  yet,  notwithstanding  this,  the 
insulator  may  be  detached  and  re-attached  instantly  without 
in  any  way  disturbing  the  binder.  The  porcelain  is  kept 
olean  and  free  from  the  usual  coating  of  rust,  not  only  by 
reason  of  the  iron  clip  which  encircles  the  insulator  being 
galvanised  after  it  is  bent  to  shape,  but  in  consequence  of 
the  total  absence  of  friction  and  "  working  "  of  the  wires. 


Owing  to  the  fact  that  the  clip  for  gripping  the  wire 
touches  the  insulator  at  but  three  points  only,  it  seems 
probable  that  a  line  fitted  with  the  new  invention  would 
test  better  than  in  the  case  where  the  ordinary  binding  wire, 
which  closely  encircles  the  porcelain,  is  used.  Mr.  Lewis's 
binder  is  the  best  we  have  yet  seen,  and  the  advantages 
which  it  possesses  are  so  obvious  that  they  need  not  be 
enumerated.  The  general  principle  of  the  idea  is  certainly 
highly  ingenious,  and  of  its  efficiency  there  can  be,  we  think, 
no  doubt.  The  important  item  of  cost,  however,  must  not 
be  overlooked,  and  when  we  consider  that  the  present  system 
of  binding  costs  but  ^d.  pr  insulator,  and  that,  although 
not  perfect,  it  cannot  be  said  to  be  inefficient,  it  is  clear  that 
the  margin  of  profit  which  could  be  made  from  any  substi- 
tute worJd  be  very  small.  It  must  not  be  forgotten,  how- 
ever, that  cost  is  not  the  only  point  to  be  considered. 


On  the  Diffebextial  Galvanometer.— By  A.  Stepa- 
noff. — In  order  to  compare  two  resistances  by  means  of  a 
differential  galvanometer  the  two  series  of  coils  of  which 
are  not  quite  equal,  the  current  is  divided  as  usual  between 
them  ;  in  one  oranch  the  resistance  r  is  intercalated  and 
again  removed ;  in  the  other  is  a  rheostat,  always  so 
arranged  that  no  deviation  is  perceived  on  closing  the  circuit. 
Let  n^,  til,  n^  he  the  graduations  of  the  rheostat  which 
ijnswer  to  this  requirement  for  r  =  0,  r  =  r^,  r  =  rj, 

folK^' 

theoi,.  ^i  =  !!i_ZJ!2. 

phone  ^a         ^9  —  ^*o 

greater,  Wiedemann's  Beiblatter. 
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CORRESPONDENCE. 


UNITED   STATES  PATENTS. 
To  the  Editors  of  The  Electrical  Review. 

Dear  Sirs, — In  the  articles  which  appeared  in  your 
joarnal  in  April  last  on  *'  The  Law  and  Practice  relating  to 
Letters  Patent  for  Inventions,"  I  adverted  to  the  fact  that 
the  lapse  of  a  patent  taken  in  one  country  or  colony 
frequently  limits  the  duration  of  patents  posterior  in  date, 
obtained  in  other  countries  or  colonies  for  the  same  inven- 
tion, and  I  suggested  means,  the  adoption  of  which  was 
calculated  to  secure  to  patentees  the  maximum  duration  prac- 
ticable for  all  their  patents. 

The  subject  is  one  which  will  well  re[)ay  careful  study, 
and  I  may  probably,  with  your  permission,  on  a  future 
occasion  consider  it  in  all  its  aspects  and  phases,  but  my 
present  object  in  addressing  you  is  to  direct  attention  to  an 
anomaly  in  the  patent  law  of  the  United  States  (or,  rather, 
in  the  administration  of  the  said  law)  which  will,  I  think, 
surprise  those  of  your  readers  who  have  been  accustomed  to 
look  upon  America  as  the  country j^a/-  excellence  distinguished 
for  liberality  to  inventors. 

The  point  to  which  I  allude  is  this  :  It  appears  from  a 
decision  which  has  been  given  by  one  of  the  judges  in  a  case 
brought  before  him  involving  the  question  of  the  validity  of 
a  United  States  patent,  that  where  a  foreign  patent — as,  for 
example,  a  Canadian  patent — ^granted  prior  to  the  issue  of  a 
Unit^  States  patent  for  the  same  invention  is  taken  for  a 
short  term  only  in  the  first  instance,  although  extetidel  sub- 
sequently to  the  issue  of  the  United  States  patent,  the  last- 
mentioned  patent  will  lapse  at  the  expiration  of  the  term  for 
which  the  Canadian  or  other  anterior  patent  was  originally 
obtained. 

Although  in  the  case  to  which  I  refer  the  particular  prior 
patent  which  curtailed  the  duration  of  the  United  States 
patent  was  a  Canadian  patent,  yet  an  Austrian,  Italian,  or 
Portuguese  patent  would  obviously  have  the  like  effect 
under  similar  circumstances. 

That  this  decision  is  not  onlv  illogical,  but  egregiously 
absurd,  will  be  made  apparent  by  assuming  the  case  of  a 
French  patent  and  an  Austrian  patent,  both  taken  previously 
to  the  issue  of  a  United  States  patent. 

The  French  patent  is  granted  for,  say  fifteen  years,  but 
its  maintenance  is  contingent  upon  the  payment  of  an 
annual  tax.  The  Austrian  patent  is  taken  for,  say,  one  vear 
(in  order  to  obviate  the  necessity  for  paying  up  the  whole  of 
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the  taxes  in  advance),  and  then  prolonged  annnallj  until  the 
maximnm  of  fifteen  years  is  attained.  Now  what  difference 
is  there  between  the  fifteen  years'  French  patent,  kept  np 
bv  an  annnity,  and  the  Anstrian  patent  annnaU^  renewed  ? 
Each  requires  a  yearly  payment  to  be  made  m  order  to 
maintain  the  protection,  and  both  would  alike  lapse  or 
expire  in  default  of  such  payments.  Tet  the  law  ^according 
to  the  learned  judge's  ruling)  draws  a  distinction  where 
there  is  no  real  difference,  and  says,  in  effect,  that  the 
United  States  patent  must  be  held  to  expire  at  the  end  of 
one  year  from  the  date  of  the  Austrian  patent,  even  although 
the  whole  of  the  payi^ents  required  to  maintain  the  Austrian 
patent  in  force  are  punctually  made,  simply  because  the 
patent  in  terms  was  originally  granted  for  one  year  only. 

I  can  scarcely  believe  that  this  ruling  will  be  supported, 
entailing,  as  it  does,  the  invalidity  of  nearly  all  the  United 
States  patents  obtained  for  inventions  imported  from  other 
countries  ;  but  there  it  is,  and  the  condition  of  things  is  by 
no  means  satisfactory  to  patentees. 

The  climax  of  absurdity,  however,  has  even  yet  not  been 
reached.  Some  legal  authorities  in  the  States  have  given  it 
as  their  opmion  that  the  lapse  of  the  French  patent  through 
non-payment  of  one  of  the  annuities,  or  for  default  in 
working  the  invention,  would  not  involve  the  forfeiture  of 
the  United  States  patent  simply  because  the  French  patent 
was  originally  granted  for  fifteen  years  I  This  is  "  confusion 
worse  confounded,"  and  I  fear  wiU  cause  your  lay  readers  to 
abandon  in  hopeless  despair  the  task  of  attempting  to  master 
the  subtleties  of  patent  law  and  practice. 

I  may  add  that  I,  for  one,  do  not  endorse  the  opinion  of 
these  legal  authorities,  as  I  think  the  language  of  the  statue 
is  perfectly  clear  on  this  point,  but  I  would  ^vise  inventors 
pending  the  determination  of  the  other  part  of  the  question 
by  the  Supreme  Tribunal  or  by  fresh  legislation,  to  apply  for 
their  United  States  patents  as  well  as  their  Frencn  and 
Germxm  patents  as  soon  as  possible  after  obtaining  provisional 
protection  in  Great  Britain,  and  then,  should  the  issne  of  the 
United  States  patents  be  unduly  delayed,  to  secure  any  other 
foreign  patents  they  may  wish  to  obtain,  for  the  longest  terms 
possible,  even  although  this  course  will  necessitate  a  larger 
cash  outlay  at  the  commencement. 

I  am,  dear  Sirs,  yours  faithfully, 

THOS.  J.  HANDFORD. 

Southampton  Buildings,  November  ith, 

SECONDARY    BATTERIES. 
To  the  Editors  of  The  Elbctrical  Review. 

Sirs, — I  notice  that  much  of  your  space  is  becoming 
occupied  by  correspondence  with  regard  to  secondary 
batteries.  May  I,  as  a  layman  viewing  the  matter  purely 
from  the  commercial  stand-point,  venture  to  ask  some  of  the 
advocates  of  accumulators  to  tell  us  the  advantages  in 
pounds,  shillings,  and  pence,  which  we  may  look  for  by  the 
adoption  of  these  as  additions  to  the  electric  system  of 
lighting  ? 

As  far  as  I  can  as  vet  see  there  must  be  an  addition  of  at 
least  20  per  cent,  to  the  coal  bill,  as  there  is  that  amount  of 
loss  in  the  cells  ;  there  must  be  a  heavy  charge — I  should 
say  about  85  per  cent,  per  annum— for  the  depreciation  of 
the  cells  in  use,  and  there  must  be  a  good  deal  of  additional 
skilled  labour  employed  in  keeping  the  cells  in  order  in  the 
various  places  where  they  are  lodged. 

Against  these  charges  it  is,  I  believe,  claimed  that  a  mnch 
smaller  expenditure  of  capital  is  necessary  for  dynamos  and 
engines,  as  one  machine  working  24  hours  can  accomplish 
as  much  as  4  machines  working  6  hours,  the  actual  period 
of  lighting.  This  I  find,  however,  is  counter-balanced  by 
the  cost  of  accumulators  in  use  with  a  suitable  reserve. 
Indeed,  I  find  that  a  complete  duplicate  set  of  machinenr 
can  be  kept  in  readiness  at  a  less  initial  cost,  and  at  a  much 
less  annual  working  expense. 

If  the  fonctions  of  the  accumulator  in  electric  lighting 
are  to  be  limited  to  regulating  the  current,  it  seems  to  me  it 
will  be  a  very  costlv  regulator. 

I  do  not  doubt  that  there  are  some  circumstances  in  which 
the  accumulator  may  prove  helpful,  but  we  hear  it  spoken 
of  as  the  one  essentitd  to  incandescent  lighting  hitherto 
lacking,  the  gasometer  of  electricity,  &c.,  and  I  fmould  like 
very  much  to  see  how  the  additional  cost  is  to  be  got  over. 

Your  obedient  servant, 
%ber  Ath,  1882.  ACCOUNTANT. 


To  the  Editors  of  The  Eleotrioal  Review. 

Sirs,— Referring  to  the  notice  of  Mr.  P.  W.  Cooke 
(page  858  of  your  valuable  journal),  I  should  like  to 
mention  that  Dr.  Boettcher  of  Leipzig  exhibited  at  the 
Munich  Exhibition  some  secondary  batteries,  in  vriiich  also 
a  zinc  plate  is  used,  instead  of  the  other  lead  plate. 

Dr.  !Boettcher  took  out  some  patents  for  his  invention. 
I  hope  to  be  able  in  a  few  weeks  to  give  an  aoooant  of  the 
measurements  to  be  made  with  this  battery. 

I  am.  Sirs, 

Yours  obediently, 

P.  UPPENBORN. 
Niimberg,  November  6/A,  1882. 


ELECTRIC  LIGHTING. 
To  the  Editors  of  Thx  Electrical  Review. 

Dear  Sirs, — ^We  are,  I  am  afraid,  about  to  enter  oir 
serious  and  depressing  times  for  electric  light  securities.  It 
is  doubtless  natural  that  after  much  unnecessary  and  ram- 
pant speculation  in  shares,  that  never  possessed  any  real 
value,  a  time  of  dulness  and  inactivity  should  supervene. 

The  investing  public  will  now,  however,  have  to  studj 
the  question,  ana  if  (and  it  would  be  wise)  electric  light 
shares  were  purchased  as  a  hedge  to  gas  stocl^  the  qaestioo 
arises  as  to  which  of  the  companies  now  providing  the  netr 
illuminant  are  sound,  possessing  at  the  same  time  pateote 
for  systems  likely  to  stand  the  test  of  time. 

I  consider  we  have  three  systems  now  before  us— regak- 
tor  lamps,  electric  candle,  and  incandescent  globes.  The 
first  are  numerous,  with  but  a  shade  of  difference  between 
them  :  a  pole  in  one  s^tem  moving  up,  in  another  down, 
but  all  having  mechanism  to  regulate  tneir  actions.  Now 
a  lamp,  to  stand  all  weathers  and  every  conceivable  sitnatiozi^ 
had  better  dispense  with  mechanical  contrivances,  eave  m 
special  cases,  such  as  lighthouses  and  the  large  lights  for 
men-of-war,  where,  in  both  instances,  constant  attendance  is 
alt  ays  at  hand. 

I  now  come  to  the  (Handle,  that  is  to  say,  Jablochkoff. 
which  is  simplicity  itself.  Without  it  we  should  not  have 
been  where  we  now  are  in  electric  lighting,  and  the  reason 
why  so  many  systems  of  regulator  lamps  exist  is  clearij 
because  the  above-named  candle,  being  so  very  simple,  defia 
imitation,  without  infringement.  I  by  no  means  consider 
the  Candle  perfect,  or  removed  ftx)m  the  sphere  of  improre- 
ment.  Better  carbons,  another  type  of  engine  (fit&m  or 
gas),  will  ere  long  recti! jr  what  is  wanted,  and  the  simple 
electric  taper,  burning  quietly,  like  its  more  ancient  sisten 
of  tallow,  wax,  or  stearine  notoriety,  but  with  a  difiereot 
brilliancy,  must,  I  think,  eventually  be  the  system  of  ligfatio; 
for  general  use. 

Incandescent.  To  those  who  carefully  consider  this  w^ 
be  it  Swan-like,  Fox-like,  of  Rogers'  type,  or  as  BdiflOD. 
Maxim,  or  many  others  have  it,  it  must  be  clear  all  are  tbe 
same,  and  I  agree  with  Truth,  little  patent  exists  in  aoj^ 
or  all,  of  them. 

The  times  we  live  in  require  more  light,  not  an  exhibition 
like  Holborn  Viaduct,  where  the  illumination  is  inferior  to 
gas  and  no  better  as  to  the  colours  given  by  it ;  a  pretty 
little  toy,  but  a  very  expensive  one,  requiring  a  horse-pofff 
for  seven  of  the  little  globelets,  amounting  in  all  lo  ^' 
candles  of  light,  whereas  one  hoiBe-power  would,  in  arc 
lighting,  yield  from  1,200  to  1,400  candles  of  illuminatioD. 

Electric  science  proceeds  with  giant  strides,  but  ontil 
incandescent  lamps  can  be  made  to  bum  at  distances,  manj. 
many  times  further  removed  from  a  "  centre  "  than  they 
can  now,  save  at  enormous  cost  for  "conductors,"  the iMjfi^ 
light  can  never  be  for  any,  save  welUto^do  folk^  who  maj*' 
a  time,  for  its  novelty,  like  it ;  but  when  the  useful-^rinii? 
up  and  down  of  gas  in  chambers  or  sick  rooms  oa^I^m^ 
desired,  the  "  toy  "  will  be  given  up.  It  doubt^*®^  ^^^\ 
but  it  is  much  more  expensive  tlian  the  vi^^^^^)0 
servant  who  has  held  sway  for  now  nearly  -  .  '^^^.  ^ 
only  place  I  think  incandescent  lamps  arcT  '  ^jn^l^' 
on  board  ship,  for  lighting  the  cabms,  an^  j  ^  ,^  ^ 
between-decks,  and  engine-rooms  are  lighiKeconM^t^,^ 
small  lamps  would  doubtless  be  mostusefufi.  destJ^^ 
by  a  system  that  on  some  wires  can  carry  ^  mt^^ 
descent,  it  would  be  obtainable  at  a  teasonable^.^p^^^r 

I  have  given  a  hurried  sketch  of  the  positicf."      uX'^^ 
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are  at  present  in.  Tonr  readers  must  think  and  judge  for 
themselves,  asking,  however,  this :  Is  there  in  regulator 
lamps  a  patent  that  can  hold  water,  and  is  there  an  in- 
candescent one  that  possesses  a  patent  at  all  ? 

I  was  offered  a  new  lamp  of  this  type  lately,  price  lOd., 
a  considerable  drop  from  the  present  prices  asked  for  in- 
candescent lamps,  which  are  now  considered  to  possess 
some  value.  Yours  obediently, 

ELECTRON. 

London,  November  6/A. 

[We  cannot  agree  with  our  correspondent  regarding  the 
lighting  of  the  Holborn  Viaduct.  It  is  better  than  at  its 
commencement,  one  lamp  of  moderate  candle-power  being 
now  used  in  place  of  two  indifferent  ones  formerlv  emploved. 
The  result  appears  to  us  not  inferior  to  gas  but  slightly 
superior.  ''Electron"  is  also  at  fault  in  his  estimate  of 
the  candle-power  per  horse-power  given  by  incandescence 
lamps,  which  is  considerably  higher  than  the  figure  he 
quotes,  and  which  of  course  increases  greatly  as  the  current 
passing  through  each  lamp  is  augmented.  We  have  not 
lost  faith  in  a  successful  future  for  the  Jablochkoff  sys- 
tem, but  the  cost  of  carbons  in  arc  lighting  must  not  be 
overlooked,  and  we  refer  "  Electron  "  to  a  short  article  in 
our  present  issue  from  another  correspondent  on  a  combined 
system  of  **  arc  "  and  "  incandescence  "  electric  lighting.— 
Ed8.  Eleo.  Rev.] 

MEANS  FOR  OBTAINING  THE  ELECTRIC  LIGHT. 
To  the  Editors  of  Tee  Elbctrical  Review. 

Sirs, — In  answer  to  "Natalian"  in  your  number  for 
September  16th,  you  say  that  **  the  only  cheap,  convenient, 
and  practical  way  of  obtaining  sufficiently  powerful  currents 
for  electric  lighting,  is  by  the  employment  of  dynamo-electric 
machines." 

The  Duplex  Electric  Li^ht,  Power  and  Storage  Company 
have  what  they  call  in  their  prospectus,  a  **  Battery  system 
by  which  the  use  of  engines  and  dynamos  is  obviated." 

A  description  of  this  system,  which  "  has  been  tried  very 
successfully  at  the  Comedy  Theatre,"  would  be  interesting, 
unless  it  is  the  same  as  that  employed  in  lighting  the  Comp- 
ioir  d'Escompte  ahready  described  la  your  valuable  Journal. 

lours  faithfully, 
H.  P.  K. 

ELECTRIC  TRICYCLES. 

To  the  Editors  of  The  Elbctbical  Review. 

Sirs, — ^Tour  correspondent,  "  Chancery  Lane,"  may  well 
ask  "  What  is  the  use  of  an  Electric  Tricycle  ?  "  if  in  this 
fast  age  one  is  to  be  compelled  to  travel  at  the  ignominious 
rate  of  four  miles  per  hour  and  have  an  avant  coureur  with 
a  red  flag  to  announce  our  coming  to  Hodge  and  his  cart- 
horses. 

Of  course  we  all  know  that  the  Act  of  Parliament  was 
^med  at  traction  engines,  steam  rollers,  and  such  like 
noisy  but  useful  monstrosities,  and  not  at  the  usefiil  and 
natty  tricycle  or  any  other  form  of  velocipede  driven  by 
electricity.  The  Court  of  Queen's  Bench,  however,  in  their 
wisdom  have  decided  that  tricycles  driven  by  other  than 
animal  power  do  come  within  the  meaning  of  the  Act,  and  ' 
that  any  person  using  one  except  in  compliance  with  the 
provisions  thereof  is  liable  to  a  penalty  not  exceeding  ten 
pounds. 

Now  I  take  a  great  interest  in  electric  tricycles,  and  I 
quite  agree  with  Mr.  Reckenzaun  that  the  subject  of 
locomotion  by  electric  energy  is  of  immense  interest  to  all 
classes,  and  l)eing  so  impre^ied,  I,  in  my  blissful  ignorance 
of  the  law,  set  to  work  to  build  one,  when  all  at  once  to  my 
horror  and  consternation  (and  I  have  no  doubt  to  that  of 
many  other  similar  workers  in  the  same  cause)  came  the 
iif^  decision  in  Parkyns  v.  Priest.  My  friends  consoled  me  with 
ftu^the  belief  that  the  case  would  be  appealed,  and  the  decision 
h^u^t.  For  confirmation  of  this  view  I  had  an  interview 
^^ 'vith  my  lawyer,  but  all  I  got  from  him  was  a  shake  of  the 
^r  )ead.  I  frantically  endeavoured  to  impress  upon  his  legal 
|;il^'iind  the  difference  between  a  traction  engine  and  a  tricycle, 
'ut  he  refused  to  be  convinced,  and  pointed  grimly  to  the 
rords  of  the  Act,  '<  other  than  animal  power."  These 
^ords  seemed  to  haunt  me  like  Banquo's  Ghost,  and  I  began 
o  consider  their  insertion  in  the  Act  as  a  kind  of  personal 


injury,  until,  one  day,  a  happy  thought  struck  me,  which 
ultimateljr  developed  into  a  practical  idea  ;  this  I  embodied 
in  a  specification  and  submitted  it  to  my  grim  lawyer,  who 
returned  it  to  me  with  a  grin,  and  an  expression  of  opinion 
that  an  electric  tricycle  built  upon  my  improved  plan  would 
not  be  an  infringement  of  the  Act,  but  with  the  natural 
caution  of  his  ckus,  advised  a  conference  with  counsel.  A 
counsel,  well-known  and  respected  by  most  inventors,  was 
thereupon  consulted,  and  my  lawyer's  opinion  fully  con- 
firmed. A  specification  has  in  consequence  been  duly  filed, 
and  in  due  course  will  be  made  public. 

I  have  only  mentioned  the  above  trifling  facts  for  the 
benefit  of  our  legal  friend  "  Chancery  Lane,"  who,  doubt- 
less, has  been  having  a  good  chuckle  over  the  electricians 
and  their  tricycles  ;  but  for  the  information  of  others  I  may 
state  that  the  principle  of  the  invention  is  the  use  of  elec- 
tricity as  a  simple  auxiliary,  thus  reducing  the  '^animal 
power"  required  for  propulsion  to  a  minimum,  but  so 
arranging  the  machine  that  without  such  ^'  animal  power  " 
(however  small)  being  exerted  continuously  the  tricycle 
remains  motionless. 

I  hope  to  have  a  machine  made  on  the  above  principle 
completed  in  time  for  the  approaching  exhibition,  I  shall 
then  have  great  pleasure  in  sending  yon  full  particulars,  with 
diagrams,  weight,  &c.,  if  you  consider  the  matter  of  sufficient 
interest  to  your  readers. 

Yours,  &c.. 


7th  November,  1882. 


JNO.  MACDONALD,  C.E. 


To  the  Editors  of  The  Electrical  Review. 

Sirs, — ^Your  correspondent,  A.  Reckenzaun,  C.E.,  is,  we 
presume,  a  draughtsman  who  was  in  our  employ  for  a  few 
weeks,  and  who,  after  endeavouring  to  carry  out  some  of 
our  then  unpatented  designs,  left  us  rather  suddenly.  We 
quite  sympathise  with  the  curiosity  he  evinces  as  to  the  way 
in  which  our  ideas  have  been  carried  out,  but  we  fear  that 
our  willingness  to  give  the  public  this  information  is  not 
particularly  increased  by  the  fact  that  it  is  he  who  asks  for 
it.  As,  however,  the  electro-motor  used  for  driving  the 
tricycle  has  been  ahready  patented  in  severed  countries,  and 
will  soon  be  patented  throughout  the  whole  world,  Mr. 
A.  Reckenzaun,  C.E.,  will  shortly  have  ample  opportunity 
of  reading  a  full  description  either  in  English  or  m  his  own 
language.  We  arc,  very  truly  your^, 

AYRTON  AND  PERRY, 

Engineers  to  the  Faure  Electric  Accumulator  Company. 

[We  have  no  knowledge  of  Mr.  Reckenzaun  beyond  his 
association  with  the  Electrical  Power  Storage  Company,  as 
the  company's  mechanical  engineer.  Perhaps  Mr.  Recken- 
zaun can  find  a  suitable  reply  to  the  but  half-concealed 
imputations  of  Professors  Ayrton  and  Perry.— Eds.  Eleo. 
Rev.]  

OFFICIAL  REGISTRATION. 
To  the  Editors  o/The  Eleotrioal  Review. 

Dear  Sirs, — I  would  like  to  know  why  the  official  return 
of  the  Edison  Electric  Light  Company  has  not  yet  been  filed 
at  the  office  of  the  Registrar  of  Joint-Stock  Companies. 
According  to  the  Companies  Act  such  return  should  be  made 
within  four  months  of  registration,  but  the  Edison  Company 
has  certainly  been  incorporated  a  much  longer  period. 

INQUIRER. 


The  Telegraph  Construction  and  Maintenance 
Company's  Fleet  of  Cable  Steamers. — ^The  s.s.  Seine 
arrived  on  Monday,  the  6th  inst.,  in  the  river  Thames,  on 
her  return  from  duplicating  the  Jjisbon-Madeira  cable  for 
the  Brazilian  Submarine  Telegraph  Compmy.  The  s.s. 
Kangaroo  has  completed  the  laying  of  the  Malta-Tripolis 
caUe,  and,  as  we  understand,  is  now  in  Egyptian  waters. 
The  S.S.  Oalabria,  latelv  emploved  as  a  Oovemment  trans- 
port to  E^t,  and  the  8.s.  Scotia,  since  her  return  from 
repairing  the  Atlantic  oMsr,  are  now  in  the  Victoria 
Doda. 
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NOTES. 


Notice  to  Readers, — Subscribers  are  hereby  notified  that 
in  future  the  supply  of  back  numbers  of  the  Eleotbioal 
Ebvibw  cannot  be  guaranteed  by  the  publisher ;  it  is 
therefore  exnedient  that  those  who  desire  to  complete  their 
sets  should  ao  so  at  the  first  convenient  opportunity.  The 
publisher  also  desires  to  give  notice  that  after  December 
next  all  copies  dated  six  or  more  months  previously  will  be 
supplied  only  at  enhanced  prices,  that  is  to  say,  4d.  numbers 
will  be  charged  6d.,  and  others  at  similarly  advanced  rates. 


The  Mutual  Union  Telegraph  Company.— We  observe 
in  the  New  York  Herald  of  October  3rd  that  the  above 
company,  as  yet  one  remaining  unabsorbed  by  the  Western 
Union  Company,  "was  projected  in  1881,  ana  it  first  began 
to  transmit  messages  on  the  1st  of  January,  1882.  The 
company  has  been  engaged  for  about  a  year  and  a  half  in 
building  lines,  and  has  now  about  sixty  thousand  miles  of 
wire.  It  extends  from  Bangor,  Me.,  in  the  north-east,  to 
Kansas  City,  in  the  south-west,  passing  through  Louisville, 
Cincinnati,  and  St.  Louis ;  fi*om  Ottawa,  Canada,  through 
Toronto  and  Montreal,  along  the  southern  shores  of  the 

Seat  lakes,  through  Buffalo,  Cleveland,  Detroit,  Chicago, 
ilwaukee,  St.  Paul  and  Minneapolis,  its  north-western 
terminus  nominally,  although  Madison,  Dakota,  a  small 
town  a  good  deal  beyond  that,  is  the  real  ultima  ihuU  for 
the  present.  A  second  main  line  connects  Chicago  with 
Washington  through  Pittsburg.  The  construction  is  still 
beipg  pushed  rapidly  forward  most  vigorously  beyond 
Kansas  City  in  tne  direction  of  St.  Joseph,  Denver  and 
Salt  Lake  being  also  in  view.  The  company  will  eventually 
have  a  network  that  will  embrace  all  the  important  cities 
of  the  continent.  Its  immediate  object,  however,  is  to  in- 
clude only  those  in  its  circuits  which  are  valves,  as  it  were, 
in  the  main  arteries  of  trade.  It  has  avoided  thus  far  the 
building  of  short  and  minor  lines,  the  business  from  which 
might  clog  the  transmission  of  more  important  messages 
from  one  commercial  centre  to  another.  The  paid  capital 
of  the  company,  according  to  its  oflBcers,  represents  actual 
poles  and  wires  and  the  cost  of  erecting  them,  not  fictitious 
values  on  which  a  large  interest  must  be  exacted  from  the 
public.  It  is  bonded  only  to  the  extent  of  5,000,000  dob., 
and  beyond  the  interest  on  that  amount  it  has  no  fixed 
charges." 

India-rubber  and  Insulation. — ^We  learn  from  an 
American  source  that  rubber  manufacturers  are  now  much 
concerned,  because  speculators  hold  absolute  control  of  the 
entire  production  of  South  America,  and  fix  the  prices  of 
the  raw  material  to  suit  themselves.  In  1879  the  raw 
india-rubber,  or  caoutchouc,  was  worth  but  75  cents  per 
pound.  At  that  point  the  speculators  seized  upon  it,  and, 
as  a  test  of  their  temporary  strength,  put  the  price  up  to 
1  dollar  per  pound.  Under  that  pressure  a  quantity  was 
dragged  into  the  market  through  channels  over  which  they 
had  not  yet  obtained  control,  and  the  price  dropped  to  80 
cents  in  the  spring  of  1880.  It  has  never  since,  however, 
got  so  low,  for  the  speculators  developed  strength  enough  to 
cover  the  entire  ground,  and  have  made  prices  what  they 

!)leased.  Just  now  they  are  higher  than  ever  before,  viz., 
rom  1  dol..  17  cents  per  pound  to  1  dol.  23  cents.  Buyers 
were  refused  prices  by  holders,  on  the  pretext  that  there  is 
no  stock  in  the  market,  and  that  figures  cannot  be  named 
until  the  arrival  of  the  next  steamer.  This,  however,  is 
affirmed  to  be  untrue,  as  it  is  said  some  1,200  cases  of 
rubber  came  in  by  the  last  steamer  from  Para,  and  are  now 
being  held  until  such  time  as  the  necessities  of  the  manu- 
facturers will  compel  them  to  submit  to  another  heavy 
advance.  In  this  extremity  the  manufacturers  have  been 
spurred  to  an  attempt  at  concerted  action  to  protect  them- 
selves, and  have  called  a  meeting  to  devise  measures  for 
neutralising  in  the  future  the  power  of  the  present  specula- 
tors. To  meet  this  condition  of  affairs,  the  manumcturers 
expect  to  be  compelled  to  form  a  colony  in  Brazil,  and  to 
establish  trading  posts  of  their  own.  The  consideration  in 
all  this  business  is  that  the  higher  the  price  of  crude  rubber 
the  greater  will  be  the  adulterations  to  which  it  will  be 
subjected; 


The  Croydon  Board  and  the  Electric  Light.— Mr. 
Morland  brought  up  the  following  special  report  froiHfie 
General  Purposes  Committee  : — Electric  LighUng  ^<:UtJ82.— 
The  committee  further  considered  this  subject.  £ead  a  letter 
firom  the  Oiilcber  Electric  Light  Company,  stating  they  had 
no  immediate  intention  to  apply  for  a  provisional  order,  and 
suggesting  the  adoption  of  their  system.  Read  a  letter  from 
the  CVoydon  Electric  Light  Company,  with  an  8J)8tract  of 
the  proposed  provisions  empowering  them  to  supply  dectridty 
for  private  and  public  purposes  within  the  boundaries  of  the 
parish  of  Croydon,  be  inserted  in  the  licence  which  they  ask 
the  board  to  grant,  and  stating  that  in  the  event  of  the 
board  not  consenting  to  a  licence,  so  that  the  company  have 
to  apply  for  a  provisional  order,  the  company  will  not  then 
1)0  bound  to  insert  all  the  provisions,  but  win  fed  at  Hbertv 
to  obtain  the  best  terms  they  can  for  themselves.  ThecIerK 
submitted  a  statement  of  the  course  which  has  to  be  adopted 
by  the  board  in  the  event  of  their  applying  for  a  licence  or  a 
provisional  order.  The  committee  recommend  the  b^ 
to 'consider  on  Tuesday  whether  they  will  themselves  under- 
take the  supply  of  electricity.  In  moving  the  adoption  of 
this  report,  Mr.  Morland  said  that  the  question  really  was, 
whether  the  board  were  prepired  to  take  the  lighting  of  the 
town  by  electridtjr  into  their  own  hands,  or  whether  they 
were  prepared  to  ^ve  theur  sanction  to  any  of  the  commnics 
who  proposed  to  hght  the  town.  No  doubt  the  Local  Board 
could  supply  it  cheaper  than  any  company,  because  thev  had 
land  at  tneir  disposal  and  comd  borrow  money  on  better 
terms.  Moreover,  it  was  highly  important  that  the  board 
should  have  exclusive  control  over  the  roads  for  the  purpose 
of  laying  pipes.  Croydon  was  not  uarticularly  well  adapted 
for  being  lighted  by  electricity,  ana  doubtless  there  would 
be  a  loss  for  the  first  year  or  two.  Personally  he  was  in 
favour  of  making  arrangements  with  one  of  the  companies 
which  had  applied,  and  ulowing  them  to  obtain  a  licence  for 
seven  vears.  After  that  time  the  board  could,  if  they  thought 
fit,  take  the  matter  into  their  own  hands.  Mr.  Symer 
thought  that  Mr.  Morland's  views  were  hardly  those  of  the 
committee.  For  his  own  part  he  was  in  favour  of  matters 
being  kept  in  the  hands  of  the  board  rather  than  allowing 
some  foreign  body  to  come  in.  Mr.  Layton  said  the  board 
wanted  more  information  before  they  could  decide  on  such 
an  important  matter.  There  were  many  points  to  be  con- 
siderea  in  connection  with  the  matter,  such  as  the  establish- 
ment of  subways  and  other  details,  and  he  did  not  think  they 
were  prepared  to  decide  at  once.  Mr.  Mitchiner  moved 
that  the  board  apply  for  a  licence.  They  need  not  use  it, 
but  then  possession  would  enable  them  to  obtain  better  terms 
from  the  companies.  Mr.  Elborough  asked  if  it  were 
possible  to  obtain  a  licence  and  not  use  it,  thus  blocking  the 
way  ?  The  Clerk  quoted  a  clause  from  the  Act  to  the  effect 
that  it  was  not.  Mr.  Coldwells  moved  the  adjournment  of 
the  debate  and  expressed  his  opinion  that  a  good  many 
electric  lighting  companies  would  soon  be  crushed  by  the 
action  of  the  Lane-Fox  people.  Finally  Mr.  Rymer,  on  the 
advice  of  the  clerk,  witndrew  his  motion  and  gave  notice, 
in  accordance  with  the  provisions  of  the  Act,  that  he  would 
bring  it  on  that  day  six  weeks.  The  report  was  then 
adopted. 

Electric  Lighting. — The  Todmorden  civil  authorities 
have  decided  to  apply  for  a  provisional  order. 

The  Brush  Electric  Light  and  Power  Company  (Scothuid) 
has  made  arrangements  with  the  Dundee  Police  Com- 
missioners to  light  Commercial  Street. 

The  Ripon  City  Council,  at  their  last  meeting,  adopted 
the  followmg  recommendations  submitted  by  their  Electric 
Lighting  Committee  : — {a)  That  this  Committee  after  con- 
sideration of  the  capital  invested  in  the  gasworks,  which  on 
the  25th  March  last  amounted  to  £17,255  lOs.,  of  which 
only  £4,190  10s.  is  paid  off,  and  being  of  opinion  that  the 
city  is  at  present  very  well  lighted  by  public  lamps,  recom- 
mend that  the  applications  made  by  four  electric  Ug^ting 
companies  for  provisional  orders  to  supply  electricity  to  this 
city  DC  opposed  by  the  council,  (h)  That  this  committee 
cannot  recommend  the  council  to  apply  for  a  provisional 
order  under  the  Electric  Lighting  Act  1882,  on  account  of 
the  cost  that  would  be  incurred  thereby ;  and  for  that  teesa^ 
the  committee  consider  it  inexpedient  to  introduce  the  c|w 
trie  light  into  the  city*  -^W 
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Professor  Niven,  in  opening  the  Winter  Session  of  the 
Aberdeen  Natnral  Philosopnv  Class,  incidently  referred  to  the 
great  strides  the  science  of  electricity  had  made.  Long  con- 
fined within  the  walls  of  the  laboratory  electricity  had  now 
become  an  important  factor  in  onr  daily  life,  and  had  entered 
the  field  as  a  producer  of  light.  It  was  too  early  to  speak 
of  its  future  in  this  respect,  but  there  was  no  doubt  that  if 
the  electric  light  could  be  produced. as  cheaply  as  other  kinds, 
its  struggle  for  supremacy  will  not  last  long. 

The  Dundee  Oas  Commissioners  assembled  last  week  to 
consider  a  report  prepared  for  them  by  the  manager  of  their 

(jas  works  as  to  the  introduction,  cost,  &c.,  of  the  electric 
ight. 

In  the  course  of  the  discussion  on  the  report,  one  gentle- 
man remarked  that  the  Northern  Electric  Light  and 
Power  Appliances  Companies  deserved  great  credit  for  the 
highly  successful  expenments  at  the  Fine  Art  Exhibition. 
The  cost  was  the  same  as  that  charged  for  gas  during  the 
corresponding  period  of  last  year.  Another  gentleman 
pointed  out  that  it  would  be  a  serious  matter  if  jjersonal 
responsibility  were  attached  to  the  Commissioners  in  con- 
nection with  the  supply  of  electric  light,  and  proposed  that 
a  report  as  to  their  application  should  be  asked  nrom  their 
legal  adviser.    This  was  agreed  to. 

The  Anglo- Austrian  Bank  is  planning  the  institution  of 
a  company  to  introduce  electric  light  on  a  large  scale  in 
Vienna.  The  National  BaoJ(  has  undertaken  to  make  the 
same  arrangement  for  Berlin.  The  company  would  com- 
mence with  a  capital  of  4,000,000  marks  in  Berlin,  and 
8,000,000  florins  in  Vienna.  The-  system  to  be  adopted 
would  be  Edison's. 

The  Town  Council  of  Aberdeen,  on  Mondav,  decided  to 
apply  to  the  Board  of  Trade  for  a  Provisional  Order.  They 
also  voted  the  sum  of  £500  for  experimental  electric 
lighting. 

The  Harrogate  Town  Councillors,  on  the  report  of  their 
floUcitor,  have  decided  to  obtain  a  licence  for  supplying 
electricity. 

The  Glasgow  Corporation  have  refused  the  application  of 
the  Scottish  Brush  Company  to  light  an  area  of  Glasgow  ; 
but,  anxious  to  keep  in  the  fix)nt,  are  prepared  to  consider 
any  specific  offer  for  lighting  the  streets  by  electricity,  which 
the  company  may  put  before  them,  whereby  the  authorities 
will  be  relieved  of  all  expense  in  connection  therewith. 

The  Hanley  Town  Council  are  to  meet  specially  on  the 
24th  instant,  to  consider  the  several  notifications  sent 
them  by  electric  lighting  companies. 

The  West  Bromwich  Gas  Committee  report  to  their 
Council  that  as  the  electric  light  is  still  withm  the  domain 
of  experiment,  and  its  introduction  by  the  committee  would 
probably  involve  a  heavy  outlay,  accompanied  by  great  risk 
and  responsibility,  they  prefer  to  wait  until  more  definite 
information  can  be  obtained.  It  was  resolved  by  the 
council  to  oppose  all  appKcations  by  electric  lighting  com- 
panies for  Provisional  Orders.  There  is  no  desire,  however, 
to  keep  out  the  companies,  provided  satisfactory  terms  can 
be  arranged. 

The  Walsall  authorities  are  not  to  apply  for  a  licence  or 
Provisional  Oixier,  they  being  of  opinion  that  the  outlav 
would  be  great  and  entirely  speculative.  They  will  watch 
the  procedure  of  the  electric  lighting  companies  who  apply 
for  Provisional  Orders  and  support  any  one,  if  it  is  de- 
sirable to  do  so,  or  oppose  all  of  tnem. 

The  Glasgow  Head  Post-office  is  about  to  be  lighted 
throughout  by  electricity. 

The  Fenton  and  Eidsgrove  Local  Boards  have  agreed  to 
take  no  active  steps  at  present  as  to  the  supply  of  electricity 
within  their  boroughs. 

At  the  meeting  of  the  West  Hartlepool  Improvement 
Commissioners  on  Tuesday  last  a  letter  from  the  Giilcher 
Electric  Lighting  Company  was  read,  stating  that  for  the 
present  th^  did  not  propose  asking  for  a  Provisional  Order 
affecting  West  Hartlepool,  and  expressing  their  satisfaction 
that  the  Commissioners  are  themselves  ta^ng  steps  in  that 
direction,  and  the  hope  that  in  the  event  of  the  adoption  of 
the  electric  light  the  Giilcher  may  be  selected. 

The  Aberdeen  Market  Company  invited  their  renters  and 


the  public  to  visit  the  shop  of  Mr.  Duncan,  Union  Street, 
on  Tuesdav  evening,  for  the  purpose  of  viewing  an  exhibition 
of  flesh,  fish,  and  other  marketable  products  under  the 
electric  light.  fWe  are  glad  to  see  that  the  local  press  is 
giving  to  the  electric  light  the  attention  it  deserves  and 
encouraging  its  extension. — Eos.  Eleo.  Rev.] 

The  Stranraer  Town  Council  have  decided  not  to  apply 
for  a  Provisional  Order.  The  decision  has  given  rise  to  a 
good  deal  of  feeling.  One  of  the  councillors,  writing  to  the 
press,  gives  three  reasons  why  the  electric  light  should  be 
mtroduced : — "  1st,  the  price  charged  for  gas  is  too  high  ; 
2nd,  the  unjust  and  iniquitous  rent  charged  for  the  meters  ; 
3rd,  that  electricity  should  be  placed  in  competition  with 
gas  whenever  that  can  be  done  with  profit,  and  this,  I  say 
without  fear  of  contradiction,  can  be  done  in  Stranraer." 

Maxim- Weston  Electric  Light  and  Power  Company. 
— We  understand  that  this  company  has  concluded  an 
advantageous  contract  for  the  sale  of  their  patent  rights  for 
the  whole  of  the  Australian  colonies.  New  Zealand,  and. 
Tasmania. 

The  Way  to  Discredit  the  Electric  Light. — **  Now 
that  the  electricity  mania  has  subsided,"  sa^  the  Econamtst, 
**  and  proprietors  are  counting  the  cost,  it  is  but  natural  to 
hear  the  shareholders  in  the  off-shoot  Brush  companies 
angrily  complaining  of  the  large  sums  netted  by  the  parent 
concern.  Nothing  so  tends  to  discredit  a  system  as  a  string 
of  prices  such  as  those  below  : — 


Anatralftflian  Brush 
Brash  Midland 
Brash  of  SooUand... 
Eastern  Brash 
Great  Western  Brush 
Metropolitan  Brush 
South-Eastem  Brush 


Paid-up. 
..     3       . 


4 

2i 
3 


Harkttt 
Price. 
Ifdis. 
dis. 
1  dis. 
1  I  dis. 
1  dis. 
2}  dis. 
1    dis. 


**  There  are  other  off-shoots  of  the  Brush  Company  respect- 
ing which  no  prices  ai*e  recorded.  The  public  are  only  too 
ready  to  jump  to  the  conclusion  that  a  system  of  lighting 
which  is  thus  valued  by  the  Stock  Exchange  must  be  a  faulty 
system  ;  and  where,  as  at  the  present  day,  the  merits  of  so 
many  of  the  different  lights  stand  nearly  on  a  par  one  with 
anotner,  it  makes  a  considerable  difference  how  the  Stock 
Exchange  gauges  those  relative  merits.  That  advantage  was 
taken  by  the  parent  company  of  the  recent  mania  to  realise 
a  large  sum  there  can  be  no  doubt,  and  the  result  is  that  an 
amount  of  capital  has  been  embarked  in  the  venture  which 
it  is,  as  yet  at  any  rate,  quite  unable  to  bear.  The  plan  of 
cramming  a  host  of  subsidiary  concerns  upon  the  public  has 
been  tried  on  many  previous  occasions,  and  has  always  ended 
in  sacrificing  the  property  for  the  immediate  gain  of  the 
vendors.  The  electric  light  is  quietly  moving  in  different 
directions  ;  but  to  invest  an  excessive  amount  of  capital  in  a 
novelty  of  any  kind  serves  rather  to  check  than  to  advance 
its  merits  with  the  public.  Whether  the  meeting  of  the  sub- 
sidiary companies'  directors  will  be  productive  of  much  good 
is  doubtful,  for  it  does  not  appear  very  probable  that  they 
could  recover,  even  upon  the  ground  of  misrepresentations 
in  the  prospectuses.  Meanwhile  the  threatened  litigation 
tends  still  further  to  shake  public  confidence." 


The  "  Subsidiary  *'  Electric  Light  Companies.— The 
BuUiomst  hears  that  after  much  dlBcussion  the  representa- 
tives of  the  various  subsidiary  Brush  light  companies  who 
assembled  at  the  Cannon  Street  Hotel  last  week  resolved  to 
seek  counsePs  advice  as  to  what  the  actual  position  of  the 
subsidiaries  with  reference  to  the  "exclusive  or  "entire" 
rights  of  the  Lane-Fox  patents  which  they  supposed  they 
had  purchased  from  the  Brash  and  the  Hammona  Companies. 
The  Hammond  Company,  it  is  added,  distinctly  repudiate 
any  liability,  on  the  ground  that  whatever  concessions  they 
sold  were  drawn  up  word  for  word  as  they  were  purchased  by 
them  from  the  parent  company.  In  any  case,  the  matter  is 
in  statu  quo,  and  the  subsidiary  companies  are  farther  off 
work  than  thev  were  when  first  instituted.  Counsel's  opinion 
will  be  awaited  with  much  interest.  In  seven  of  the  subsi- 
diaries, viz.,  the  Australasian,  Metropolitan,  Eastern,  Great 
Western,  Midland  Scottish,  and  South  Eastern,  the  con- 
sideration money  is  more  than  half-a-million.  As  the  Brush 
have  already  parted  with  most  of  this  in  their  fiunous  dividend 
of  100  per  cent.,  the  outlook  for  them,  if  an  adverse  opinion  is 
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given,  is  not  very  encouraging.  Without  reckoning  the  large 
premiums  which  the  public  have  in  many  cases  paid  for  their 
shares,  there  is  a  sum  of  about  eleven  or  twelve  millions 
locked  up  in  electric  lighting  undertakings  and  practically 
unrealisable  even  at  a  discount  of  50  per  cent. 


Electric  Ltghtinq  and  Law  Suits. — ^The  Pall  Mall 
Oazette  says  that  the  fighting  amongst  the  electric  lighting 
companies  is  about  to  begin  in  earnest.  Individual  share- 
holders in  the  companies  created  for  the  purpose  of  buying 
"  patent  rights  "  for  this  or  that  so-callea  patent  company, 
have  already  begun  to  issue  writs  with  a  view  to  obtain  the 
refunding  of  their  money,  and  it  is  now  stated  that  the 
directors  of  a  number  of  the  subsidiary  companies  are  about  to 
take  combined  action  for  the  same  purpose.  This  will 
surprise  no  one  familiar  with  the  extraordinary  proceedings 
attendant  upon  the  creation  of  these  companies,  and  it  is 
possible  that  the  experiences  consequent  upon  a  thoroughly 
good  fight  in  the  law  courts  may  do  much  to  check  simila^ 
abuses  in  the  future.  That,  however,  is  a  doubtful  point, 
and  after  all  it  is  not  possible  to  feel  any  deep  concern  for 
those  who  allowed  themselves  to  be  taken  in.  Few  of  them 
believed  the  statements  of  the  prospectuses  issued.  A  few, 
of  course,  did  get  caught  up  in  the  wave  of  mock  enthusiasm 
about  electric  light,  and  for  their  sakes  as  well  as  for  the 
wholesomeness  of  the  lesson  we  hope  the  schemers  will  be 
made  to  disgorge,  but  there  is  not  much  room,  on  the  whole, 
for  moralising  over  the  fate  of  one  set  of  rogues  more  than 
another.  

The  Electric  Light  in  Theatres.— We  read  in  the 
Standard  of  the  7th  inst.  that  much  disappointment  was 
created  by  an  accident  at  Briinn  during  the  preceding 
evening,  where  a  new  theatre  was  to  have  teen  open^,  illu- 
minated with  the  electric  incandescent  light.  It  was  found 
that  the  lead  connected  with  the  conducting  wires  had 
mostly  been  melted  by  the  current. 


The  Paure  Electric  AoctracuiiATOR  Company. — The 
shareholders  of  this  company  had  a  meeting  last  Monday, 
the  report  of  which  appears  in  the  present  issue  of  the 
Electrical  Review.  We  commend  it  to  the  attention  of 
our  readers,  as  it  contains  much  that  is  interesting,  as 
showing  the  disposition  of  those  who  can  influence  the 
company  to  follow  the  lead  of  a  patent-vending  company, 
which  hitherto  ^we  write  hitherto  advisedly — has  seemed 
very  successful.  It  also  contains  the  elements  of  humour; 
for  instance,  M.  Philippart,  in  his  address,  which  was  read  to 
the  meeting,  said  :  "  But  in  order  to  facilitate  payment  in 
advance,  La  8oci6t6  la  Force  et  la  Lumi^re  oflcrs  to  give  you 
one  £10  fully-paid  share  in  exchange  for  two  of  your  shares 
with  £2  paid,  which  you  hold  in  the  Faure  Accumulator 
Company.'^  Can  anything  be  kinder  ?  £10  going  for  £4, 
who  will  buy  ?  Of  course  £10  printed  on  paper  does  not 
always  mean  £10  sterling,  but  it  only  needs  the  association 
of  M.  Philippart's  name  with  the  sobeme  to  make  one  feel 
sure  that  something  very  disinterested  is  lurking  behind  the 
ofier.  In  one  portion  of  the  speech  M.  Philippart  said  that 
in  order  to  obtain  success,  in  compelling  the  company  to  the 
course  of  patent-splitting  and  vending,  he  and  his  friends 
"  had  recourse  to  an  irresistible  argument."  They  became 
proprietors  of  three-fourths  of  the  ordinary  shares  of  the 
company,  being  already  holders  of  all  the  deferred  shares. 
We  confess  to  feding  a  slight  tinge  of  regret  that  they  did 
not  become  proprietors  of  all  the  shares,  and  concur  heartily 
with  our  contemporary,  the  Pall  Mall  Oazelte,  which  says 
that  "  Decidedly  more  light  is  required  about  this  curious 
transaction.*'  That  inventors  will  not  let  the  subject  of 
accumulators  remain  in  its  present  position  is  certain,  and 
therefore  it  would  appear  aavisable  that  the  Faure  Com- 
pany (or  indeed,  any  company),  should  get  to  work  with 
legitimate  business,  rather  than  waste  its  opportunities  in 
forming  and  re-forming  itself,  while  other  and  better  storers 
of  electricity  may  be  advancing  to  render  the  existing  patents 
comparatively  valaeless. 


Underground  Cables.— The  Chicago  Tribune  says  :— 
The  Western  Indiana  Raihoad  Company  is  laying  a  new 
underground  telegraph  cable  from  the  Areher  Avenue 
Station  to  its  offices  on  Washington^  Street.    About  a  year 


ago  the  company  put  down  a  cable  whose  pecoliarity  wm 
the  enclosing  of  the  wires  in  glass  tubes  and  the  filling  of 
the  interstices  with  hot  resin.  It,  however,  did  not  work, 
the  glass  breaking  in  turning  a  curve,  and  the  resin  cnimb« 
ling.  So  it  was  abandoned.  The  present  cable  is  the 
invention  of  Mr.  William  B.  Patterson,  Superintendent  of 
the  Cable  Department  of  the  Western  Electric  Compaoy  of 
this  city.  It  consists  of  copper  wires,  covered  with  cotton 
and  jute  thoroughly  dried,  wnich  are  pulled  throogh  alesd 
pipe.  The  space  between  the  wires  and  the  pipe  is  filled 
with  melted  paraffine  oil,  charged  with  carbonic  gss.  The 
presence  of  the  bubbles  of  gas  throughout  the  paraffine 
prevents  shrinking  or  cracking  when  the  paraffine  coob, 
and  in  case  of  injury  to  the  pipe  water  cannot  readi  the 
wires  or  damage  any  considerable  len^^h  of  the  cable.  It  is 
made  in  lengths  of  500  ft.,  or  more  if  required,  the  length 
depending  altogether  upon  convenience  in  hamflin^.  Thai 
now  being  put  down  contains  twenty  wires,  which  are 
enclosed  in  a  lead  pipe  an  inch  and  an  eighth  in  diameter. 
The  sections  are  joined  by  slipping  sleeves  on  the  ends  and 
screwing  in  a  T,  in  which  the  wires  are  sph'oed,  a  '^beir 
covering  the  place.  By  digging  down  and  unscrewing  the 
''  bell,"  a  test  can  be  made  at  the  junction.  Bat  regular 
test-stations  are  put  in  at  different  points. 

The  Western  Electric  Company  has  been  making  these 
cables  for  over  a  year  past,  and  the  largest  one— 5,000  ft.— 
is  in  successful  operation  in  a  tunnel  on  the  Lehigh  Yallej 
Road,  near  Phillipsburg,  N.J.  One  has  been  sent  to 
Australia  and  anotner  to  London. 

A  test  has  recently  been  made  of  the  Patterson  under- 
ground cable  in  the  presence  of  Prof.  Barrett,  Soperin- 
tendent  of  the  fire  alarm  service ;  Mr.  Sala^  Saperio- 
tendent  of  the  railroad  company's  telegraph  lines;  Mr. 
L.  6.  Lang,  Superintendent  or  the  Union  Signal  Compaoj; 
Mr.  Kellogg,  of  the  Western  Electric  Company ;  Geoi^ge  B. 
Swift,  of  the  American  Cable  Company,  and  a  number  of 
other  interested  persons.  The  inventor  and  Mr.  Kellogg,  of 
the  Western  Electric,  had  charge  of  the  experiments.  The 
instruments  used  were  a  Sir  WilUam  Thomson  ''dead beat" 
reflecting  galvanometer,  and  a  battery  of  100  cells  for 
insulation  tests,  and  a  standard  condenser  and  a  battery  of 
five  cells  of  chloride  of  silver  for  the  capacity  tests.  The 
results  were  an  average  insulation  resistance  of  1,2(K' 
megohms,  and  an  electrostatic  capacity  of  about  half  that  of 
gutta-percha  per  mile.  The  conductivity  gave  23  ohms  to 
the  mile. 

''  The  capacity,"  said  Mr.  Patterson,  '^  is  from  a  half  to  t 
third  that  of  gutta-percha,  and  the  insulation  shown  has 
never  been  exceed,  except  on  some  of  the  ocean  cables. 


Oriental  Telephone  Company. — ^A  special  meeting  of 
the  Oriental  Telephone  Company  is  convened  for  the  13th 
inst,  to  consider  the  agreement  of  the  sales  of  patent-rights 
to  the  Bombay  Telephone  Company,  and  to  consider  a  pro- 
posal to  alter  the  Articles  of  Association,  empowering  the 
directors  to  effect  sales  of  the  business  in  other  countries. 


The  Telephone.— From  Dundee  we  hear  that  telephone 
intercommunication  is  gaining  ground,  and  that  week  b/ 
week  subscribers  are  being  added  to  the  lists  of  the  two 
local  companies. 


An  Innovation.— Mr.  Howe,  the  new  United  Sutrt 
Postmaster-Ceneral,  contemplates  the  establishment  of  t 
system  of  postal  telegraphs  in  imitation  of  the  British  Pofit- 
office.  ■ 

A  Delicate  Point. — A  printer  in  Philadelphia  ^ 
brcnght  an  action  against  a  telephone  company  for  remonnj; 
their  instrument  from  his  premises  on  the  ground  tb«t  it 
was  being  made  the  medium  of  profane  and  vulgar  bo- 
guage.  The  printer  denies  the  general  charge,  but  adnu^ 
the  use  of  "  damn."  The  point,  therefore,  for  the  Court  i?: 
Is  damn  a  profane  word  ?  •*  The  decision,"  says  an  Aneii- 
can  contemporary,  "  will  be  awaited  with  deep  interest  hr* 
host  of  worthy  men,  and  possibly  by '  devout  women,'  n<«* 
few  who,  in  moments  of  great  physical  or  mental  tortsm 
have  found  a  grateful  sol^  in  the  use  of  that  wmfti^^i 
cogent  expletive."  7 
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Tbleoraphio  Extension. — ^The  ParaCTa^  Government 
has  been  authorised  by  its  Congress  to  obtain  a  loan  for  the 
establishment  of  a  telegraph  line  between  Asuncion  and  the 
Paso  de  la  Patria.  TUs  line  will  join  the  Argentine  line 
extended  beyond  Corrientes,  putting  the  country  in  tele- 
graphic communicaticm  with  the  rest  of  the  world. 


Cable  Factoby  is  St.  Pbtebsbubg. — Messrs.  Siemens 
and  Halske,  the  well-known  electricians  of  Berlin,  have 
recently  built  a  factory  at  St.  Petersburg  for  the  manu&cture 
of  cables  and  other  matters  connected  with  electricity. 
They  expect  to  be  able  in  this  factory  to  prepare  some 
2,000  miles  of  submarine  cable  every  year. 


For  Sale. — The  steam  yacht  Mallard,  90  tons,  140 
indicated  horse-power,  specially  fitted  for  deep-sea  research, 
with  steam  winch  and  sounding  and  dredging  gear.  The 
deck-house  contains  a  chart-room  and  a  laboratory.  Below 
the  cabins  are  commodious  and  comfortably  furnished.  At 
present  in  commission. 


Elbctric  Railways— Their  Advantages  and  Dis- 
advantages.— ^At  a  recent  meeting  of  the  Boston  Society  of 
Civil  Engineers,  Mr.  0.  W.  Blodgett  made  some  observations 
on  the  subject  of  electric  railways,  which  are  thus  reported 
in  the  journal  of  the  Association  of  Engineering  Societies. 
The  disadvantages  of  the  ordinary  railway  are  obvious,  such 
as  :  1.  The  weight  of  the  locomotive  and  tender  is  a  dead 
loss,  and  moved  at  a  great  expense,  and  these  carry  no  useful 
load.  This  weight  sometimes  amounts  to  50  per  cent,  of 
that  of  the  remamder  of  the  train.  It  is  concentrated  on  a 
few  points,  and  entails  heavier,  stronger,  and  much  more 
costly  bridges  and  tracks,  and  much  more  labour  and  expense 
in  maintenance.  2.  It  produces  large  volumes  of  smoke  and 
cinders.  These  and  the  noise  of  escaping  steam  are  disagree- 
able and  annoying  to  passengers  and  the  public  in  generd. 
d.  Danger  to  life  and  property  from  the  explosion  of  boilers 
or  from  fire.  4.  The  small  percentage  of  useful  effect  of  the 
coal  consumed  compared  to  what  might  be  obtained  under  a 
stationary  boiler,  owing  to  large  surface  exposed  to  radiation, 
and  general  un&vourable  condition  of  consumption.  Coal 
is  often  not  completely  consumed. 

In  electric  propulsion  we  have  the  following  advantages  : 
1 .  Every  pair  of  wheels  can  be  utilised  for  motive-power, 
or  in  stopping  the  train.  2.  By  suitably  adapting  the  speed 
of  the  generator  to  that  of  the  electro-motors,  as  much  as 
70  per  cent,  of  useful  effect  of  the  generators  can  be  con- 
verted into  motion.  8.  Experience  shows  that  with  an 
electro-motor  as  high  a  rate  of  eflBciency  as  one  horse-power 
may  be  obtained  per  50  lbs.  dead  weight  of  motor.  4.  By 
properly  arranging  the  connections  a  train  running  into  a 
section  already  occupied  by  another  train  will  be  brought 
to  an  immediate  standstiU,  and  will  remain  at  rest  until  the 
preceding  train  has  passed  out  of  that  section. 

Some  practical  disadvantages  in  the  use  of  electricity  for 
this  purpose  are:  1.  The  large  expense  of  installation.  2. 
liOss  of  current  by  leakage.  The  prevention  of  this  is  by 
better  insulation,  but  this  is  at  greater  expense  both  in  first 
cost  and  in  maintenance.  The  leakage  can  be  reduced  to 
not  much  more  than  ten  per  cent.,  even  on  long  lines,  by 
appropriate  means.  8.  Danger  to  life  if  laid  on  streets,  or 
inaeed  on  the  surface  of  the  ground.  Safer  for  elevated 
roads  than  for  snr&ce  roads.  4.  Inconvenience  in  repairs. 
These  must  be  carefully  made  and  without  interruption  of 
continuity  of  circuit,  5.  A  break  of  a  serious  nature  would 
bring  every  train  to  a  stop,  none  of  which  could  be  moved 
antilthe  repairs  were  effected. 

A  brief  description  of  Siemens'  railway,  exhibited  at  Berlin, 
1879,  and  London  in  1881,  was  given.  In  this  road  the 
current  was  led  to  the  train  by  a  third  rail  or  wire  laid 
between  the  others  and  returned  through  the  ordinary  tr^c 
rails.  In  the  tramway  at  Paris,  the  current  was  conducted 
to  and  from  the  car  by  two  wires  overhead,  on  which  ran  a 
small,  light  carriage  attached  to  the  car  by  wires,  and  through 
which  the  current  was  conducted  to  the  motor.  Brief  notice 
was  also  made  of  experiments  of  Profs.  Ayrton  and  Perry, 
but  fuller  description  of  their  proposed  ingenious  system  was 
postponed  to  a  niture  meeting.— r^te  Operator. 


n. 


Mb.  Edison's  Patents.— *0n  the  22nd  of  August  last 
18  patents  were  issued  to  Mr.  Edison  by  the  United 
States  Patent  Office ;  on  the  5th  September,  1 ;  on  the 
19th  September,  81 ;  on  the  Srd  October,  1  ;  and  on  the 
10th  October,  12  ;  or  63  in  all.  The  total  number  of 
patents  issued  to  him  up  to  the  14th  October  last  was  149, 
in  addition  to  which  he  had  no  less  than  185  applications 
lodged  for  additional  patents. 

On  the  Elbctbolysis  of  Hydboohlobic  Acid. — 
By  M.  D.  Tommasi. — ^The  electrodes  of  the  voltameter  being 
of  platinum,  two  cases  may  present  themselves  according  to 
the  degree  of  concentration  of  the  hydrochloric  acid.  If 
the  acid  is  strong  the  positive  electrode  is  attacked  by  the 
chlorine,  and  behaves  then  like  a  soluble  electrode.  If  the 
acid  is  dilute,  there  is  also  a  disengagement  of  chloric 
producte,  but  the  platmum  is  not  attacked.  Let  us  examine 
successively  these  cases. 

«.  Ven/  strona  hydrochloric  acid.  Two  molecules  of 
hydrochloric  acia  in  the  state  of  solution  absorb,  when 
being  decomposed,  78*6  calories  ;  but  the  positive  electrode 
bsing  attacked  by  the  chlorine,  from  these  78*6  calories  must 
be  deducted  the  quantity  of  calories  given  off  by  the  forma- 
tion of  the  dissolved  platinum  chloride,  which  tends  to 
reduce  the  electromotive  force  of  the  battery  required  to 
effect  this  electrolysis.  The  electrolysis  of  the  acid  may  be 
produced  with  an  electromotive  force  much  inferior  to  78*6 
cal.  Thus  a  Daniell  element  (e  =  49  caL)  and  a  zinc-cadmium 
element  (b=  16*6  cal.)  decompose  hydrochloric  acid  briskly, 
hydrogen  being  given  off  at  the  negative  pole,  but  without 
production  of  gas  at  the  positive  pole.  A  single  Daniell 
suffices  for  decomposing  hydrochlonc  acid,  but  the  electro- 
lysis is  then  very  slow.  In  order  to  have  more  decisive 
results  I  have  employed  a  Daniell  and  a  zinc-cadmium 
element,  say,  65*6  cal.  After  20  hours  the  escape  of  gas 
still  continued  at  the  negative  electrode. 

The  liquid  of  the  voltameter  contained  a  certain  quantity 
of  platinum  in  solution.  I  have  repeated  this  experiment, 
employing  an  electromotive  force  a  little  higher  than  that 
indicated  by  theory  as  sufficient  for  decomposing  dissolved 
hydrochloric  acid,  t>.,  two  Daniells  =  98  cal.  Under  these 
conditions  the  decomposition  of  the  acid  is  very  brisk,  but, 
notwithstanding,  no  escape  of  gas  appears  at  the  positive 
electrode ;  at  the  expiration  of  an  hour  a  few  gaseous  bubbles 
begin  to  form  upon  it;  After  20  hours  the  decomposition 
still  continues  with  escape  of  hydrogen  at  the  negative  pole, 
whilst  oxides  of  chlorine  are  evolved  at  the  positive  pole.  The 
liquid  of  the  voltameter,  if  evaporated  in  the  water-bath  and 
then  calcined  in  an  atmosphere  of  coal  gas,  leaves  a  residue 
of  perfectly  pure  platinum. 

When  employing  two  Daniells  the  resulte  obtained  on 
electrolysing  different  mixtures  of  hydrochloric  acid  and 
water  have  been  always  the  same  as  those  described  above. 
We  observe  a  limit  of  the  action  with  a  mixture  of  10  per 
cent,  of  hydrochloric  acid,  and  in  fact  the  quantity  of 
platinum  dissolved  is  exceedingly  trifling. 

h.  Dilute  hydrochloric  acid.  The  mixture  was  5  cc.  of 
strong  acid  (the  same  quality  as  that  employed  above)  and 
100  cc.  of  water. 

On  closing  the  circuit,  gas  is  seen  to  escape  solely  at  the 
negative  electrode.  After  some  time,  the  lic^uid  of  the 
positive  branch  of  the  voltameter  tekes  a  slight  yellow 
colour,  and  strongly  decolourises  a  litmus  paper  plunged  into 
it.  The  current  was  allowed  to  pass  for  100  hours,  when  the 
liquid,  on  analysis,  was  found  not  to  contain  the  sUghtest 
trace  of  platinum.  When  operating  upon  solutions  of  hydro- 
chloric acid  moro  and  more  dilute,  down  to  1  per  cent.,  the 
resulte  obtained  were  always  the  same,  which  proves  that 
whatever  the  dilution  of  the  acid,  thero  are  constantly  given 
off  oxides  of  chlorine,  accompanied  perhaps  by  traces  of  free 
chlorine  due  to  a  secondary  action.  But  aro  these  oxides  of 
chlorine  due  to  the  decomposition  of  the  hydrochloric  acid, 
or  to  the  action  of  the  oxygen  of  the  water  upon  hydro- 
chloric acid.  This  cannot  be  determined,  for  these  two  re- 
actions may  be  produced  as  well  separately  as  simultaneously. 

In  order  to  be  sure  that  in  the  electrol^is  of  the  hydro- 
chloric acid  there  are  •  really  produced  oxides- of  chlorme,"! 
precipiteted  the  liquid  of  the  voltemeter  with  a  sUght  excess 
of  silver  nitrate ;  I  then  filtered  and  added  zinc  and 
sulphuric  acid.  After  some  hours  the  liquid  was  filtered  and 
again  treated  with  silver  nitrate,  which  gave  rise  to  the 
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formation  of  a  precipitate  of  silver  chloride.  This  re-action 
renders  certain  the  presence  of  oxides  of  chlorine,  and  among 
them  probably  hydrochloric  acid.  I  do  not,  however, 
think  that  in  the  electrolysis  of  strong  hydrochloric  there 
can  be  formed  hypochlorous  acid,  for  this,  as  soon  as  pro- 
daced,  wonld  be  resolved  in  presence  of  hydrochloric  acid 
into  water  and  dilorine. — Gomptes  Rendua. 


Bomb  Inferences  from  the  Laws  of  the  Ramification 
OF  Currents. — By  M.  Slongninofif. — A  battery  is  considered 
competed  of  m  elements  of  different  electromotive  forces, 
^»  «»..••  ^«>  and  different  resistances,  ^i,  r,  .  .  .  .  r«.  If 
die  elements  are  combined,  sometimes  in  multiple  arc 
and  sometimes  in  series,  the  strength  of  the  cnrrent 
(of  the  resistance  p)  in  the  outer  circuit  is  greater  in  the 
first  manner  of  combination  when  p  <  p^,  but  in  the  second 
when  p  >  pi.    So  that — 


Pi  = 


E  2  rx  —  R  2  gj 
2  ^  R. 


where  e  and  r  represent  the  total  electromotive  force  and  the 
total  resistance  of  the  battery  for  the  case  of  parallel  combin- 
ation, so  that — 


l  =  2l 


J  =  2  ?L 
R  rj. 


The  quantity  of  heat  (measured  mechanically)  in  the  whole 
circuit  with  parallel  connection  is — 

J  K  -h  2  ^'  —  5' 
n         R. 

Where  J  represents  the  strength  of  the  cnrrent  in  the  cuter 
circuit.  This  quantity  is  greater  than  j  E. — Wiedemann's 
Beihlatter. 


A  Thermoscopic  Method  for  the  Determination 
OF  THE  Ohm. — By  M.  6.  Lippmann.— It  will  be  remembered 
that  M.  Joule  employed  a  calorimetric  method  for  the  deter- 
mination of  the  ohm.  The  method  we  are  about  to  describe 
differs  from  that  of  this  eminent  physicist  merely  by  not 
requiring  a  measurement  of  the  quantities  of  heat,  nor  a 
knowledge  of  the  mechanical  equivalent  of  heat,  e.  This 
latter  point  is  not  without  interest,  since  in  the  calorimetric 
method  of  M.  Joule,  the  final  approximation  is  limited  by 
the  uncertainty  which  exists  at  present  on  the  exact  value  of 
the  number  e,  that  is  to  say,  the  possible  error  is  about 
1-lOOth. 

The  wire  whose  electric  resistance,  r,  has  to  be  found,  is 
placed  in  the  middle  of  a  vessel,  fitted  up  as  a  calorimeter, 
and  surrounded  b^  an  enclosure  of  constant  temperature. 
Through  the  wire  is  passed  an  electric  current,  the  intensity 
of  which, »,  is  measured.  The  observer  then  waits  until  the 
vessel  has  attained  a  constant  temperature  owing  to  the  heat 
liberated  by  the  current.  This  circumstance  is  ascertained 
by  means  or  a  thermometer,  or  rather  thermoscope  plunged 
into  the  vessel.  When  this  constant  temperature  is  reached 
the  current  is  interrupted,  and  a  motor  is  set  in  action, 
which  produces  a  friction  in  the  vessel  which  already  contains 
the  wire.  The  heat  disengaged  by  friction  is  substituted 
for  that  which  was  just  disengaged  by  the  electric  current. 
It  is  arranged  so  that  the  stationary  temperature  may  have 
the  same  value  as  before.  We  have  then  r  »*  =  t,  t  being  the 
work  expended ;  hence  the  value  of  r.  It  is  scarcely 
necessary  to  add  that  the  friction  apparatus  must  be  fitted 
up  at  a  certain  point  in  the  containing  vessel,  even  when  it 
is  not  in  action,  and  that  it  must  be  provided  with  one  of 
those  known  arrangements  by  which  t  can  be  measured.  It 
is  also  more  convenient  in  practice  to  begin  with  the  friction 
and  then  to  regulate  the  intensity,  »,  so  as  to  reproduce  the 
same  constant  temperature.  Lastly,  in  an  apparatus  of 
great  capacity,  it  may  be  advantageous  instead  of  observing 
the  stiationary  temperature,  to  note  the  speed  of  heating. 

According  to  M.  Joule's  arrangement  in  1867,  the  calori- 
metric method  depends  also  on  the  measurement  of  i,  and 
on  that  of  the  work  produced  when  detennininff  £ ;  it 
involves,  besides,  two  measures  which  eliminate  each  other 

"1  the  final  result,  ».^.,  the  calorimetric  measurement  which 
mpanies  the  determination  of  E,  and  that  whidi  accom- 


panies the  passage  of  the  electric  current.  These  inter. 
mediate  determinations  involve  causes  of  error,  and  correc- 
tions due  to  the  imperfections  of  the  calorimeterB  with 
which  they  are  effected.  We  dispense  with  them,  taldng 
care  to  expend  the  work,  t,  and  the  electric  energy,  r  ?,  in 
one  and  the  same  caloriscopic  vessel.  It  is  needless  to  know 
the  quantity  of  heat  liberated  in  this  vessel,  jost  as  is  the 
case  with  the  tare  in  a  double  weighing,  and  the  advantage 
obtained  seems  analagous  to  that  which  would  result  from 
replacing  two  simple,  successive  weighings,  made  with 
different  balances  and  different  weights  by  a  doable 
weighing  on  Borda's  principle. — Comptes  Rendus. 


NEW  COMPANY  REGISTERED. 

Lancashire  and  Yorkshire  Electric  Lighting  Cox- 
PANY  (Limited).— Capital  £100,000,  in  £5  shares.  Objects: 
To  produce  and  supply  electric  light,  "heat,  and  power,  and 
also  telegraphic  and  telephonic  means  of  communication. 
Signatories  (with  one  share  each) :  J.  Hargreaves,  T. 
Richardson,  and  L.  Rees,  of  Manchester ;  R.  Smith  and 
H.  S.  Gibbs,  of  Lymm,  Cheshire ;  J.  Witham,  Southport^ 
and  E.  Everitt,  11,  Alfred  Place,  Westminster.  The  ngna- 
tories  appoint  the  first  directors.  Future  directors  will  be 
required  to  hold  shares  or  stock  to  the  nominal  value  of 
£250.  The  shareholders  in  general  meeting  wiU  appoint 
remuneration.  Registered,  4th  inst.,  by  Best,  Webb  &  Co^ 
6,  Essex  Street,  Strand. 


OFFICIAL  RETURNS  OF  ELECTRIC  COMPANIES. 

Eastern  Extension,  Australasu  and  China  Tile- 
graph  Company  (Limited). — The  annual  return  of  this 
company,  made  up  to  the  Srd  of  May,  was  filed  on  the 
10th  of  May.  The  nominal  capital  is  £8,000,000,  in  £10 
shares.  199,750  shares  have  l^n  taken  np,  and  the  fall 
amount  has  been  called  and  paid  thereon. 

Eastern  and  South  African  Telegraph  Compabt 
(Limited). — The  return  of  this  company,  made  up  to  lie 
24th  of  July,  was  filed  on  the  16th  August.  The  nominal 
capital  is  £40,000,  in  £10  shares,  the  whole  of  which  h« 
been  subscribed  for  and  paid  up. 

Direct  United  States  Cable  Company  (Limited) - 
The  annual  return  of  this  company,  made  up  to  the  Sri  of 
March,  was  filed  on  10th  of  March.  The  nominal  capital 
is  £1,800,000,  in  £20  shares.  60,705  shares  have  been 
allotted  and  20  issued  as  fiilly  paid.  The  full  amount 
has  been  called  up,  the  calls  paid  amounting  to  £1,214,100. 

Eastern  Telegraph  Company  (Limited). — The  awiDal 
return  of  this  company,  made  up  to  16th  of  February,  was 
filed  on  the  3rd  of  March.  The  nominal  capital  is 
£4,500,000,  in  £10  shares.  449,985  shares  have  been 
taken  up,  and  the  full  amount  called.  The  subscrit^d 
capital  is  £4,499,850. 

Pall  Mall  Electric  Association  (Limited).— Tbe 
return  of  this  company,  made  up  to  18th  of  February,  was 
filed  on  23rd  of  February.  The  nominal  capital  is  £  1 5,000,  in 
£5  shares.  400  contributory  shares  and  2,600  TendoR* 
shares  have  been  taken  up.  Upon  each  of  the  contribatoiy 
shares  £2  10s.  has  been  called,  the  calls  paid  amounting  to 
£1,000.    The  vendors'  shares  are  considered  as  fully  pwi 

British  Indian  Electric  Light  and  Power  Coi- 
PANY  (Limited). — ^The  return  of  this  company,  made  up  to 
the  13th  ult.,  was  filed  on  17th  ult.  The  nominal  capitilB 
£250,000,  in  £5  shares.  801  shares  have  been  taken,  and 
£5  per  share  called  thereon,  but  the  calls  paid  are  nil. 

Anglo- Austrian  Brush  Electrical  Compaot  (Lwitkd) 
— ^The  return  of  this  company,  made  up  to  tine  24th  alt, 
was  filed  on  the  81st  ult.  The  nominal  capitfc  is  £500,0(»(l 
in  £5  shares.  40,268  shares  have  been  allotted.  Upffl 
26,668  shares  £2  10s.  has  been  called,  5,00&  diares  haw 
been  issued  as  fully  paid,  and  8,000  issued  as\  paid  op  to 
the  extent  of  £2  10s.  The  calls  paid  amount  |to  l60,lWf 
and  considered  as  paid  to  £6,487. 
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NEW  PATENTS— 1882. 


5241.  "Electric  time  ball  apparatus."  W.  R.  Lake.  (Com- 
monicated  bj  Standard  Time  Company.)    Dated  Nov.  2. 

5254.  ''Apparatus  for  driving  tramcars  and  other  vehicles  by 
electricity.'*    A.  Reckenzaxtn.    Dated  Nov.  3. 

5265.  "Improvements  in  the  method  of  utilising  electricity  for 
medical  purposes  and  in  the  method  of  and  apparatus  for  generating 
such  electricity.    T.  Wemx)n.    Dated  Nov.  4. 

5273.  "Clocks  for  signalling  by  electricity.'*  W.  R.  Lake. 
(Communicated  by  Standard  Time  Company.)  Dated  Nov.  4.  {Com- 
plete,) 

5276.  "  An  improved  method  of,  and  apparatus  for,  utilising  the 
motive  forces  of  waves,  chiefly  designed  for  the  production  and 
storage  of  electric  energy.*'  W.  R.  Laze.  (Communicated  by  A. 
de  Sonza.)    Dated  Nov.  4. 

5278.  "  Manufacture  of  telegraph  cables."  G.  E.  Vauohan. 
(Communicated  by  S.  Trott  and  F.  A.  Hamilton.)    Dated  Nov.  4. 

5280.  "An  improved  method  of,  and  apparatus  or  devices  for, 
signalling  by  electrici^  throu^  the  medium  of  gas  (breaking  and 
closing  an  electric  circuit) .  W.  K.  Lake.  (Communicated  by  Standard 
Time  Company.)    Dated  Nov.  4.     (Complete.) 

5304.  "  Production  of  dynamo  and  magneto  electricity  by  a  self- 
sustaining  and  self -rotating  process ! ! !  **  H.  Mathsw.  Dated 
Nov.  7. 

5315.  "  Improvements  in  insulating  compounds  and  in  processes 
for  the  insulation  of  electric  conducting  wires  and  cables."  J. 
Wettbb.  (Communicated  by  R.  S.  Waring  and  J.  B.  Hyde.) 
Dated  Nov.  7. 


ABSTRACTS  OF 
PUBLISHED    SPECIFICATIONS. 

1882. 


1211.  "Machinery  for  obtaining  electric  currents."  H.  E. 
Newtox.  (A  communication  from  abroad  by  A.  I.  Gravior,  of  Paris.) 
Dated  Maroh  13.  6d.  The  object  of  the  present  invention  is  to  con- 
struct  in  a  cheap  and  efficient  manner  a  machine  capable  of  produc- 
ing currents,  or  of  converting  a  given  current  either  into  a  continuous 
or  into  an  alternating  current,  either  in  quantity  or  intensity. 

1328.  "Electric  signalling  apparatus,  &c.'*  L.  J.  Cbosslet, 
J.  F.  Habbison,  and  W.  Eiocoit.  Dated  March  18.  6d.  Relates 
to  improvements  in  magneto-electric  or  electro-magnetic  signalling 
apparatus  for  use  in  telephone  exchanges,  railway  signal  cabms,  and 
for  telegraphic  and  telephonic  purposes  generally,  the  improved 
signalling  apparatus  being  also  applicable  to  connecting  and  mscon- 
necting  wires  used  for  telephonic,  telegfraphic  and  other  purposes. 

1347.  "Machine  for  generating  electric  ourronts.'*  S.  E. 
Philufs.  ^Partly  a  communication  from  abroad  by  W.  C.  Johnson.) 
Dated  March  20.  4d.  On  the  outer  edge  of  a  disc  made  of  any 
suitable  material,  but  preferably  of  metal,  a  number  of  coils  of  wiro 
are  fixed,  a  double  circle  of  such  coils  may,  however,  be  fixed, 
one  drele  on  each  side  of  the  disc,  and  held  in  position  by  lugs  or 
projections  standing  out  from  the  disc,  or  a  single  cirole  of  coils 
may  be  made  to  drop  into  openings  cut  in  the  disc ;  in  this  way 
three  complete  circles  of  coils  can  be  obtained  if  desired.  For  the 
pupose  of  completing  the  magnetic  circuit  of  the  iron  cores  on  which 
the  coils  may  be  wound,  wedge-shaped  pieces  may  be  fitted  to  fill  up 
the  space  between  the  ends  of  the  coils.  The  coils  themselves  may 
be  woimd  on  iron  or  wood  cores  of  the  same  size  throughout,  the 
wiro  winding  may  be  suitably  stepped  to  make  the  outside  surface 
of  the  coils  when  fixed  form  as  nearly  as  possible  a  perfect  circle, 
or  the  same  object  may  be  attained  b^  giving  the  iron  or  wood  cores 
a  slight  but  sufficient  bend,  and  windmg  each  flake  of  wiro  to  the  full 
length,  or  the  iron  or  wood  coros  may  be  bulg^  in  the  oentro,  so  that 
when  it  is  wound  with  the  necessary  number  of  full  flakes  of  wiro 
its  outside  surface  will  be  suitably  curved.  Such  a  disc  with  its  one, 
two,  three  or  moro  rings  of  coils  wound  on  iron  or  wood  coros,  or 
without  cores,  if  desired,  suitably  fixed  near  its  outside  ciroumf  erence, 
is  mounted  in  the  usual  manner  on  a  ^indle  running  in  suitable 
bearings,  the  disc  being  free  to  rotate  between  the  poles  of  two  or 
moro  electro  or  permanent  magnets,  the  poles  of  which  aro  so  shaped 
as  to  surround,  as  far  as  possible,  the  coils  of  wii-e  in  a  direction  at 
right  angles  to  the  direction  of  their  rotation.  In  this  way  these 
coils  aro  made  to  pass  through  a  very  concentrated  magnetic  field 
and  the  wiro  of  the  coils  will  throughout  a  very  considerable  part  of 
its  length  pass  through  the  magnetic  lines  of  force. 

1363.  "Secondary  batteries.'*  F.  Maxwell  -  Ltte.  Dated 
March  21.  4d.  The  inventor  proposes  to  ronder  secondary  batteries 
xnore  stable  and  permanent  bv  avoiding  the  contiguity  of  the  bi- 
noxide  with  the  metal  beneath  it,  he  increases  the  electromotive  force 
obtainable  from  any  gfiven  volume  or  weight  of  battery  by  thicken- 
ing to  any  required  extent  the  spongy  metal,  thus  incroasing  the 
storage  capacity.  He  also  does  away  once  for  all  with  any  lead 
supports,  substituting  for  these  other  inert  and  inoxidable  conduct- 
ing surfaces. 

1366.  "Working  telephonic  and  telegraphicapparatus.'*  ^.E.Dol- 
BEAB.  Dated  Marcii  21.  6d.  In  all  telegraphic  and  telephonic  systems 
hitherto  employed,  arrangements  have  been  provided  for  bringing  the 
instruments  into  an  electric  drouit,  which  is  completed  either  with  a 


rotum  wiro  or  by  the  earth  or  through  a  condenser  of  sufficient  capa- 
city to  the  earth.  The  inventor  has  discovered  that  it  is  possible  to 
work  such  instruments  as  telephones  and  the  like,  when  entirely 
disconnected  with  anj  source  op  electricity  or  circuit  by  the  vaiying 
strength  of  an  electric  field.  An  electric  field  is  oroated  about  every 
substance  or  body  that  is  electrified,  and  all  objects  within  this  field 
aro  attracted  towards  this  electrified  body.  With  a  constant  source 
or  supply  of  electricity  this  field  varies  in  strength  and  in  form  with, 
or  according  to,  the  form  and  extent  of  surface  of  the  electrified  body 
and  the  form  and  character  of  other  bodies  in  its  neighbourhood. 
The  lines  of  force  that  make  up  this  electric  field  aro  selaom  straight 
lines,  but  aro  generally  a  complicated  system  or  series  of  curves. 
The  electric  field  mav  be  created  in  any  room  or  space  by  placing 
therein  a  metallic  bodv  in  connection  with  a  battery  or  otner  source 
of  electricity.  In  ordler  to  employ  this  electric  field  for  this  purpose 
of  the  invention  in  connection  with  a  telephone,  the  inventor  places 
a  suitable  conductor,  such  as  a  wire,  say,  from  one  foot  to  three  feet 
in  length,  so  tiiat  its  two  ends  shaU  extend  into  parts  of  the  electric 
field  having  different  strength.  Therefore  any  change  in  the  strength 
of  the  field  resulting  from  a  change  in  the  electric  tension  of  the 
body  or  bodies  in  electrical  concec^on  with  the  variable  source  of 
electricity,  will  give  rise  to  electrical  manifestations  in  the  said  wire 
or  other  conductor  resulting  in  a  transient  current  of  electrici^  in 
the  conductor  or  the  usual  phenomenon  of  the  attraction  of  neigh- 
bouring bodies  by  tiie  said  conductor.  If,  then,  an  electric  tele- 
Shone -receiver  be  connected  to  one  end  of  the  short  wire  or  oon- 
uctor  in  such  a  manner  that  the  other  end  of  the  same  shall  be  in 
a  part  of  the  field,  of  a  strength  different  from  that  occupied  by  the 
telephone-receiver,  then  any  electric  change  that  takes  place  in  the 
fiela  will  so  affect  the  plates  of  the  receiver  as  to  make  t^em  attract 
each  other  with  greater  or  less  force  in  proportion  to  the  change  or 
variation  of  the  field.  If  the  body  which  is  to  effect  or  create  the 
electrical  field  (whether  the  same  be  the  end  of  a  wire  or  a  metallic 
surface  of  any  form  and  extent)  is  in  electrical  connection  with  the 
secondary  wire  of  an  induction  coil  having  an  ordinary  temsmitter 
and  battery  in  ite  primary  circuit,  any  change  or  variation  of  the 
current  in  the  primary  circuit  will  result  in  charging  the  line  and  its 
terminal  bodies  with  electricity,  and  create  in  tneir  neighbourhood 
a  field  which  will  vary  with  ttie  stren^h  of  the  electricid  variations 
in  the  coil,  and  hence  one  may,  by  listening  at  the  receiver,  hear 
words  spoken  at  the  transmitter.  If,  instead  of  an  electric  telephone- 
receiver  a  magnetic  telephone-receiver  be  substituted  and  the 
terminals  be  made  to  assume  the  proper  positions,  as  above  steted, 
in  the  electric  field  the  speaking  may  be  heard  as  with  the  first- 
named  instrument,  and  wiui  either  of  &ese  instrumente  these  effects 
may  be  observed  at  a  distonoe  of  several  feet  from  the  metallic 
terminals  of  the  same.  The  invention  is  illustrated  by  figs.  1  and  2. 
Fig.  1  is  a  diagram  illustrating  the  existence  of  equi-potential  sur- 
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Fio.  1. 

faces  in  the  electric  field  produced  by  a  body  charged  with  electricity. 
Fig.  2  IB  a  diag^ram  illustrating  the  manner  of  using  disconnected 
receivers  in  the  electric  fields  of  charged  bodies,  a  is  an  insulated 
body  connected  to  a  wire,  b,  by  which  it  can  be  charged  with  elec- 
tricity as  desired ;  the  dotted  lines  in  fig.  1  represent  equi-potential 
surfaces  in  the  electric  field  of  the  charged  body,  a,  as  they  exist 
when  that  field  is  unaffected  by  other  bodies.  In  fig.  2,  A  represente 
a  wire  which  is  insulated  from  the  wall,  f,  of  the  room,  f^,  represent- 
ing  the  floor  of  the  said  room,  t  represente  a  telephone  receiver, 
say,  of  the  kind  described  in  the  specification  of  letters  patent  dated 
March  29th,  a.d.  1881,  No.  1395.  Now  if  A  be  charged  to  a  hiarh 
potential  (say  by  connecting  the  wire,  b,  with  one  terminal  of  the 
mduction  coil  described  in  the  said  former  specification)  the  whole 
room  will  be  in  the  dectric  field  of  a.  Now  as  this  field  will  vary 
with  the  electric  potential  of  a,  the  electric  condition  of  the  telephone- 
receiver,  T,  will  vary  with  it,  as  a  whole,  just  as  the  electric  condi- 
tion of  any  other  body  in  the  room  and  of  the  walls,  floor  and  oeiUng 
of  the  room  wiU  vary.  But  if  one  of  the  plates,  /  or  <*,  of  the  tele- 
phone, T,  have  a  conductor  such  as  /*,  say,  of  a  leng^  of  twelve 
inches  or  more,  the  end,  <♦,  of  this  conductor  will  occupy  a  surface 
of  the  electric  field  which  has  a  potential  very  different  from  that 
of  the  surface  occupied  by  any  point  in  plate  t^  or  in  plate  /,  and 
the  inventor  has  discovered  that  the  telephone  receiver,  t,  will  under 
these  conditions  reproduce  speech  transmitted  through  the  line- wire, 
B,  whether  the  said  receiver  is  held  in  the' farthest  part  of  the  room, 
p,  F*,  or  in  close  proximity  to  the  terminal,  a.  Moreover  the  move- 
ment of  the  receiver,  t,  from  one  part  of  the  room  to  another  has 
but  a  very  slight  effect,  so  that  tiie  listener  may  walk  about  the 
room  and  yet  distincUy  hear  all  that  is  spoken  to  the  transmitter 
with  which  the  line-wire,  b,  is  connected,  especially  if  there  be  a 
number  of  electrified  bodies,  a,  in  different  parte  of  the  room,  each 
forming  a  terminal  of  the  line-wire,  b.    Furthermore  the  number 
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of  reoeiven  in  the  room  seems  to  be  immaterial,  so  that  many 
persons  in  one  room,  each  holding  a  receiver  to  his  ear,  and  each 
walking  about  the  room  can  hear  distinotlj.  When  a  magneto-, 
telephone  receiver,  such  as  that  shown  at  t^,  is  nsed,  the  conduct©", 
t^,  &ould  be  in  electric  connection  with  one  end  of  the  helix  therein. 


Fio.  2. 

In  practice  the  inventor  usually  employs  a  wire  extending  about 
three  feet  from  one  plate  of  the  receiver  or  from  one  end  of  the  coil 
of  the  magneto-receiver.  When  receivers  are  to  be  used  in  various 
parts  of  a  large  room,  the  line-wire  should  have  a  number  of 
terminals,  each  brought  into  the  neighbourhood  of  the  place  where 
a  receiver  is  most  l2cely  to  be  used,  as  in  fig.  2,  where  ▲  a}  ^  ▲' 
represent  four  terminals  of  Uie  line- wire,  brought  into  the  room,  f  f^  . 
1367.  "Providing  earth  connections  for  electrical  currents."  A. 
E.  DoLBEAB.  Dated  March  21.  6d.  Since  the  Invention  and  during 
the  use  of  the  telephone  great  inconvenience  has  been  occasioned 
by  the  difference  of  electri^  potential  between  points  at  a  distance 
of,  say,  more  than  about  a  mile  from  each  ouier,  this  difference 
of  potential  being,  in  some  instances,  so  great  as  to  maintain  a 
very  considerable  current  of  electricity  in  any  closed  circuit  between 
the  said  points  or  places,  and  thereby  cause  great  inconvenience 
in  the  wondng.  Sometimes  the  current  is  strong  enough  to  work  the 
well-known  '* Morse"  instruments  without  any  other  source  of 
electricity.  The  reason  is  that  the  various  batteries  having  terminals 
in  the  same  place  or  neighbourhood  charge  the  g^und  in  the  vicinity 
thereof,  and  in  distributing  Uie  electricity  any  closed  circuit  extend- 
ing to  a  place  of  lower  potential  will  furnish  a  better  conductor  than 
the  earth  itself.  It  therefore  becomes  necessary  to  provide  a 
*' ground"  possessing  the  additional  quality  of  an  unvarying  zero 
potential,  or  as  nearly  so  as  possible.  To  accomplish  this  object  the 
inventor  proposes  to  extend  the  lines  requiring  such  a  '*  ground  "  to 
any  convenient  body  of  water  of  sufficient  magnitude,  and  then  con- 
nect the  same  with  a  suitable  conducting  body,  say,  a  metal  plate  of 
sufficient  area,  and  arrange  the  same  in  contact  with  the  water. 
When  two  or  more  circuits  are  to  find  their  '*  ground  "  in  the  same 
body  of  water  they  should  be  insulated  from  each  other,  and  each 
should  have  a  separate  "  ground  "  as  far  removed  from  the  other  cir- 
cuit or  circuits  as  practicable.  The  same  arrangement  should  be 
provided  at  both  enos  of  the  line.  Inasmuch  as  the  ocean  or  large 
rivers  and  other  bodies  of  water  have  a  degree  of  conductivity  much 
higher  than  that  of  the  material  of  the  land,  it  follows  that  their 
differences  of  electric  potential  will  be  less  local  in  their  action,  and 
hence  such  bodies  pla<^  in  water  as  above  described,  are  less  likely 
to  have  a  notable  difference  of  potential  than  any  substance  or  body 
on  land,  and  are,  therefore,  better  suited  to  be  the  *  Aground" 
for  such  circuits  as  need  to  be  free  from  the  disturbances  known 
as  earth  currents. 

1368.  "Electrical  cables."  A.  E.  Dolbbab.  Dated  March  21. 
6d.  Belatee  to  improvements  in  the  construction  of  electrical  cables, 
and  is  designed  to  render  the  same  more  efficient  for  the  transmission 
of  signals  or  messages.  According  to  this  invention,  the  inventor 
constructs  cables  that  will  be  free  from  the  degree  of  electric  absorp- 
tion which  at  presents  limits  the  speed  of  signalling.  For  this  pur- 
pose he  uses  air  as  the  dielectric  in  contact  with  the  whole,  or  the 
greater  part,  of  the  surface  of  the  conductor ;  that  is  to  say,  the 
improved  cables  have  thmr  conductors  surrounded,  or  nearly  sur- 
rounded  by  an  air-space,  instead  of  being  tightly  embedded  in  a  non- 
conducting material  of  high  specific  mductive  capacity,  such  as 
india-rubber.  This  method  of  construction  may  be  carried  into 
practice  by  making  the  sheath  hollow  or  tubular,  so  that  the  conduc- 
tor lies  in  it  touching  onl^  the  bottom  of  the  tube,  or  by  wrapping 
the  wire  or  conductor  with  some  loose  fibrous  material,  sucn  as 
hemp,  which  by  reason  of  its  separate  or  open  condition,  will  leave 
space  for  the  admission  of  air  around  the  conductor,  which  space 
cannot  exist  when  the  conductor  is  surrounded  by  the  compact 
material  heretofore  used.  An  outer  sheath,  or  covering,  properly 
constructed,  is  used  to  impart  the  necessary  strength  to  the  oable, 
and  to  insure  the  retention  of  the  air  in  the  space  smrounding  the 
conductor. 

1386.  "Electric  contact-maldng  thermometer."  J.  Fobmbt. 
Dated  March  22.   6d.    Hie  objeetof  this  invention  i6  the  application^ 


and  conversion  of  an  ordinary   horizontal    themumeter,  whether 
meitmrial  or  spirit,   into   an  electric  contact  making  themometer, 
m^yimnm  or  minimum,  or  both,  and  the  improvements  oonntt  b 
suspending    and    supporting  the  thermometer  by   a  pw,  thnmgk 
the   medium    of    a  cord   connected  with    a   screw  or  ttidiog  bar 
secured  to  the  thermometer,  which  will  enable  such  thcnnometer,  in 
its  normal  state,  to  assume  a  horizontal  position,  and  also  aUov  any 
variation  in  the  height  of  the  mercury  or  spirit  column  to  make  or 
break  contact  at  any  required  temperature  or  temperatures,  maxinnim 
or  minimum.    The  underside  of  the  therpiometer  is  provided  wiA 
two  metal  arches,  one  on  either  side  the  point  of  iaspemdon,  and  in- 
suUted  from  each  other,  one  making  contact  at  maximum  and  the 
other  at  minimum.     One  of  the  ends  of  each  of  these  metal  arches  dip 
into  a  mercury  cup,  so  that  metallic  contact  is  always  maintamed, 
whilst  the  other  ends  nuike  metallic  contact  only  when  required, 
through  the  medium  of  metallic  adjustable  strips  of  metal  second  to 
a  metal  plate,  forming  the  frame  to  which  the  tcnninals  are  aeaned. 
The  said  terminals  are  connected  with  wires  leading  to  an  dectrie 
battery  as  usual.    The  range  between  required  maximum  and  mini. 
mum  temperatures  can  be  regulated  by  turning  the  suspending  peg, 
so  as  to  inotease  or  decrease  the  distance  from  the  mean  pmnt  tobe 
moved  through  by  the  contact-making  points. 

1390  "Driving,  regulating,  and  indicating  speed  o!  dynuno 
machixies."  J.  B.  Roobbs.  Dated  March  22.  6d.  Belatea,  firet, 
to  a  certain  arrangement  of  apparatus  by  which  the  rotation  of  the 
wheels  or  axles,  or  one  of  them  only,  of  a  rail^y  vehicle,  can  be 
utilised  for  driving  one  or  more  dynamo-machines  fitted  thereon,  the 
dynamo  being  regulated  by  the  apparatus,  and  maintained  at  an 
uniform  speed,  whether  the  vehicle  be  moving  at  a  fast  ot  abwnte 
of  travel,  the  apparatus  being  more  or  less  under  control  M  an  altm- 
dant,  who  travels  with  it.  The  apparatus  is  im)vided  with  wvwMg 
gear,  to  suit  for  running  with  either  end  of  the  carnage  m  tat. 
Relates,  secondly,  to  a  speed  travelling  indicating  apparatus,  to  be 
used  in  connection  with  the  above-mentioned  driving  and  speed  regn- 
lating  apparatus,  or  alone,  if  found  desirable,  or  with  other  me. 
chanwm,  whether  of  a  travelling  or  other  kind,  and  whether  aoeoma. 
lators  or  secondary  batteries  be  used  in  conjunction  or  not. 

1392.  "Incandescent  dectric  lamps."  D.  Gbaham  and  H.  J. 
Smith.  Dated  March  22.  2d.  Relates  to  incandescent  electne 
lamps,  and  has  especial  referonce  to  improvements  in  the  conatructiai 
or  formation  of  carbon,  or  other  filaments,  or  plates  for  the  saae, 
whereby  the  electric  current  is  transmitted  with  great  regulanty,  and 
an  equal  light  is  maintained,     f Provisional  only. J 

1400.  "Incandescent  electric  Uunps."  T.  E.  GiriHorsE. 
Dated  March  23.  2d.  Relates  to  electric  lamps  deriving  tter 
luminosity  from  the  incandescing  of  a  conductor  m  ^cuo,  and  m 
designed  to  effect  the  objects  cUimed  in  inventor's  Specificataon  nuB- 
bered  3240,  and  dated  25  July  1881,  Claim  I.,  in  a  rimiLir  but  mfflt 
simple  manner,  that  is  to  say,  the  preservation  of  the  «w»Mfiio^ 
conductor  by  means  of  the'opposite  physical  properties  of  carbon  inl 
metals.  In  the  said  specification,  in  the  compound  conductor,  plati- 
num wire  is  used  as  an  incandescent  light  giving  matenal  m  om- 
junction  with  carbon,  in  parallel  or  alternative  circuits,  havmgtter 
sections  and  lengths,  and  therefore  their  normal  resistances,  proper 
proportionedTthe  inventor  now  proposes  to  use  an  alternative  mettod 
to  obtain  a  like  result  The  present  device  consisto  of  an  intandeami? 
conductor,  formed  in  continuous  cirouit,  of  two  materials  oi  o^c^ 
electrical  resLstances  with  regard  to  temperature,  oonvienUy  piw- 
num  and  carbon.  In  this  case  the  resistance  of  the  platinum  mcr«« 
with  a  rise  of  temperature,  whilst  that  of  the  carbon  decreases.  «» 
sectional  areas  and  lengths  of  the  separate  constituents  are  so  prwar- 
tioned  (according  to  their  respective  properties)  as  to  form  a  conton- 
ous  conductor  of  more  or  less  constant  resistance,  and  m  which,  tf 
times,  both  the  constituents  of  the  conductor  would  become  Inmmflof, 
irrespective  of  tiie  leading  wires  fused  in  the  globe.  The  *n«»ge^ 
convenientiy  adopted  is  to  attach  short  lengths  of  pUtmum  onwa 
leading  wires,  bndged  by  a  carbon  loop,  the  whole  being  endowd  m 
an  exhausted  globe. 

1406.  "  Electric  gas-igniting  apparatus."  J.  W.  ^^^^\ 
Dated  March  23.  2d.  The  gas-igniting  apparatus  «»«^»^ 
accoiding  to  tiiis  invention  consists  mainly  of  three  P*^."^ 
respectively  the  generator  or  battery,  the  intenaifier,  ^^^f' 
charger.  These  three  parts  are  combined  in  one  apparatna  (A  * 
portable  shape  or  form,  by  preference  cylindrical,  and  one  m  «»• 
tinuation  of  the  other.     (Provisional  only,) 

1412.  "  Electric  lighting."  O.  E.  Woodhoubb  and  F.  L.  BiVW 
Dated  March  23.  6d.  Relates  to  improvemenU  in  electric  Unp 
deriving  their  luminosity  from  an  incandescent  oonductor  mjj*^ 
and  is  designed  to  effect  more  perfect  reflection  of  the  ^ht  "on  t^ 
globes  of  such  electric  lamps  than  has  hitherto  been  e*'^^^*^!^ 
obtain  a  simple  method  of  constant  resistance  in  them  and  wff 
electrical  appuanoes. 

1444.  "Electric  incandescent  lighting  apparatus."  ^^ 
DKBMAHN.  Dated  March  26.  Relates  to  apparatus  for  the  prodn^ 
of  incandescent  Ught  by  electricity.  Fig.  1  is  a  vertic^  traa^ 
section  of  one  form  or  modification  of  the  invention,  and  ^jTj 
3  an  elevation  and  a  vertical  section  on  the  line,  ar,  f»^f«»«^ 
modification  thereof.  In  these  lamps  a  carbon  P«»^,5®f*^^^ 
kept  in  contact  with  a  carbon  or  metal  electrode,  *  (<rf  '^^ITV 
sectional  area  than  the  pencil,  a),  eitiier  by  springs,  ^T  •^^^ 
by  liquid  pressure.  This  carbon  pencil  is  supported  aiMl  »»*^ 
a  tube  which  is,  in  some  instances,  hermetically  doeed  at  ope^ 
Its  other  end  has  a  disc  provided  with  a  central  »P«^»J"^ 
which  the  carbon  pencU,  a,  projects  into  a  cylinder  «r  gk*e  oip^ 
which  is  screwed  air  tight  upon  the  said  tube,  and  which  o«J^  ^^ 
other  carbon  or  metal  electtode,  b.  This  electrode  is  omw^^ 
one  pole  of  the  source  of  eleotrici^,  the  carbon  pencil  w«jr«^ 
neoted  by  suitable  means  to  the  other  pole.  In  t^J»^^J*^ 
ftg.  1.  the  inventor  makes  use  of  liquid  pressure  to  keep  tM  w^ 
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pencil,  0,  in  contact  with  the  electrode,  b,  ,For  this  purpose  the 
inventor  oonstmcts  the  said  himp  with  a  tuhe  or  cylinder,  r,  which 
is  filled  with  meroorr,  gfyoerine,  or  other  snitahle  liquid ;  d,  is  a. 
diM  or  plate  which  clMes  this  tuhe,  e,  at  its  upper  end.  To  prevent 
incandescence  of  the  oarhon  penclL  «,  helow,  or  hejond  the  desired 
distance  from  its  pomt,  a*,  whi<m  is  in  contact  with  the  other 
electrode,  6,  the  inventor  fixes  on  the  disc,  d,  a  collar^  e,  of  steatite, 
magnesia,  or  other  material  oapahle  of  enduring  the  heat  caused  hv 
the  incandescence  pf  the  carhon.  This  collar  is  so  fitted  to  the  pencil, 
a,  Uiat  the  latter  can  slide  freely  through  the  same,  hut  the  colhir  will 
absorb  se  much  of  the  heat  as  to  prevent  the  incandescence  of  the 
carbon  below  the  said  collar.  The  disc,  d,  has  a  xim,  as  shown,  or 
other  suitable  provision,  for  the  reception  of  the  glaas  cylinder,  /, 
which  is  hermeticallv  dosed  at  its  upper  end  by  the  carbon  or  other 
block  forming  the  electrode,  b,  and  at  its  lower  end  by  the  liquid  in 
the  tube,  r.  ff.  A,  ore  the  terminals ;  the  terminal,  A,  is  secured  to 
the  rod,  i,  which  is  connected  with  the  electrode,  A,  this  rod  being 
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Insulated  at  its  lower  end  b^  a  plate  or  piece,  j\  of  any  suitable 
material.  >  Assuming  that  ff  is  the  positive  terminal,  the  direction 
of  the  current  will  be  from  this  terminal  through  the  liquid  to  the 
electrode,  a,  and  from  the  latter  through  the  electrode,  b,  and  the 
rod,  i,  to  the  terminal,  h.  When  the  part  of  the  carbon  pencil 
comprised  between  the  collar,  e,  and  the  point  of  contact  with  the 
other  electrode  is  heated  to  incandescence  by  the  passage  of  the 
electric  current,  the  small  amount  of  oxygen  in  the  lamp  is  soon 
consumed  and  the  atmosphere  of  nitrogen,  carbonic  add,  and  carbonic 
oxide,  then  contained  in  the  same  does  not  affect  the  carbon,  and  no 
further  oxidation  takes  place.  In  the  modification  of  the  invention 
illustrated  in  figs.  2  and  3,  A;  is  a  tube  through  which  the  pencil  or 
electrode,  a,  extends  into  the  globe,  /* ;  /  is  a  metal  rod  or  wire 
which  carries  the  fixed  electrode,  b,  at  its  upper  end.  The  electrode, 
4x,  is  kept  in  contact  with  the  electrode,  by  by  means  of  a  spring,  m, 
endosed  in  the  tube,  ^,  the  latter  being  provided  at  its  lower  end 
with  a  screw  cap  or  sunilar  device  to  permit  access  to,  and  regpulaUon 
of,  the  said  spring.  The  disc,  k^,  forms  a  base  or  holder  for  the 
globe, /^  which  is  secured  hermetically  tight  thereto.  On  this  disc 
is  fixed  a  bracket,  or  pair  of  brackets,  n,  for  carrying  the  small  metal 
grooved  guide  rollers,  o,  between  which  the  penc^,  a,  is  held  and 
moves.  The  terminal,  ff,  is  fixed  in  the  disc,  k\  and  the  end  of  the 
rod,  /  (which  extends  through  the  disc  and  is  insulated  therefrom), 
forms  the  other  terminal,  h, 

1465.  "  Secondary  batteries  for  the  storagpe  of  electricity.**  0-. 
MoLLOY.  Dated  March  27.  2d.  Relates  to  im>rovements  in 
secondary  batteries  for  the  storage  of  electridty.  Each  plate  con- 
sists of  thin  sheet  lead  which  is  suitably  folded,  or  rather,  closely 
corrugated,  and  then  fitted  into  a  wooden  frame.  The  several  plates 
of  each  cell  are  coated  with  red  oxide  of  lead  and  are  fitted  in  frames. 
They  are  placed  side  by  side  in  a  rectangular  box  lined  with  lead. 
(jProviiumal  only,) 

1462.  "Electric lamps."  S.  Watebs  Dated  March  27.  2d.  The 
object  of  the  invention  is  to  increase  the  illuminating  power  of  electric 
lamps,  more  particularhr  of  incandescent  lamps,  and  at  the  same  time 
give  a  more  pleasing  effect.  The  invention  consists  in  forming  one 
lialf  more  or  less  of  the  globe  or  flask  of  the  lamp  into  a  concave  mir- 
ror, and  this  may  be  done  by  coating  the  glass  externally  with  an 
amalgam  formed  from  tin-foil  and  mercury,  or  by  a  deposit  of  silver 
produced  by  chemical  action  or  deposition  upon  the  exterior  of  the 
flask.  The  particular  portion  of  the  globe  which  is  formed  into  a 
mirror  will  depend  upon  the  position  in  which  the  lamp  is  intended  to 
be  used  ;  for  example  if  the  lamp  is  to  be  placed  against  a  wall  the 
part  or  half  of  a  globe  nearest  the  wall  will  be  formed  into  a  mirror ; 
if  the  lamp  is  to  be  overhead  the  upper  portion  will  be  converted  into 
a  mirror. 

1464.  "Electric  piles  or  batteries."  F.  se  Lalakde.  (Partly  a 
commnnication  by  Q.  Chaperon,  of  Spain.)  Dated  March  27.  4d. 
The  piles  are  characterised  bv  the  employment  as  a  depolarising  body 
of  oxide  of  copper  with  which  can  readily  be  formed  electrodes  of  good 
depolarising  power  and  of  good  conductibility,  especially  when  they 
have  already  worked  and  contain  some  metallic  copper. 

1465.  "Carbons  for  electric  lamps."  A.  Smith.  Dated  March 
27.  4d.  Relates  to  the  production  of  carbonaceous  filaments  or  rods 
for  use  in  dectric  lamps,  which  is  effected  by  a  peculiar  treatment  of 
the  substances  known  as  Furfurol  and  Fncusol. 


1496.  "  Dynamo  or  magneto-electric  machines."  T.  J.  Haitd- 
FOBD.  (A  communication  from  abroad  by  T.  A.  Edison,  of  America.) 
Dated  March  28.  6d.  The  object  of  this  invention  is  to  provide 
methods  and  means  for  automatically  regulating  the  generation  of 
current  by  dynamo  or  magneto-electric  machines  supplying  current 
for  light,  power,  or  other  pur]^oses,  which  methods  and  means  shall 
be  exceedingly  eAcieat  in  operation,  and  thall  not  depend  upon  the  use 
of  adjustable  resi^taKoes,  which  act  to  primarily  vary  the  current 
flowing  through  ^Ae  field  of  loroe  circuit.  This  is  accomplished  by 
the  use  of  a  rapidly  vibrating  circuit  controller,  automatically 
operated  by  the  current  generated  and  serving  to  control  and  regulate 
the  energy  of  the  field  magnet  by  rabidly  and  successively  opening 
%nd  closing  a  circuit.  This  circuit  is  preferably  the  fidd  at  force 
circuit  itself,  but  it  mav  be  a  circuit  for  drawing  or  shunting  current 
away  from  such  fidd  of  force  circuit. 

1516.  "  Material  for  electrical  insulation."  J.  Loat.  (A  com- 
munication from  abroad  by  La  Booi6t6  Anon^rme  des  Cables  ^lect- 
riques  (Systdme  Berthoud,  'borel  et  Cie)  of  Pans.)  Dated  March  29. 
4d.  Relates  to  the  production  of  the  material  for  electrical  insulation, 
consbting  xiuunly  hi  the  transformation  of  a  sieoative  oil  into  a  solid 
elastic  boay.  line  process  employed  by  preference  lor  the  production 
of  this  material  is  as  follows : — A  quantity  of  siccative  linseed  oil  is 
heated  to  boiling  noint,  or  about  320^  Centigrade,  in  a  metal  vessel, 
which  is  open  so  tnat  the  oil  can  be  continuallv  stirred,  so  that  the 
part  in  contact  with  the  atmosphere  is  alwavs  oeing  changed.  The 
oil  becomes  gradually  of  a  darker  colour,  and  at  the  end  of  a  certain 
time,  which  ma^  varr  from  twenty  minutes  to  several  hours,  accord- 
ing  to  the  quahtv  of  the  oil,  this  becomes  transformed  into  a  solid 
elastic  mass  simihar  to  caoutchouc.  This  material  by  itself  gives  an 
insulation  which  is  not  perfect,  and  it  has  been  found  that  colo- 
phonium  mixed  with  the  oil  at  the  moment  when  the  transformation 
from  a  liquid  to  a  solid  state  commences,  gives  a  material  that  has  the 
same  degree  of  insulation  as  the  mixture  of  colophonium  and  paraffine, 
which  has  been  employed  as  insulating  coating  for  tdegraph  cables. 

1526.  '  Transmitting  and  printing  telegraphic  messages."  W. 
R.  Lake.  (A  communication  from  abroad  by  A.  F.  Johnson  and  F. 
B.  Johnson,  both  of  America.)  Dated  March  29.  lOd.  Relates  to 
automatic  printing  tdegraphs  and  provides  means  whereby  messages 
can  be  sent  very  rapidlv  and  with  great  economy  inasmuch  as  but 
comparatively  few  employ^,  and  no  skilled  operators,  are  needed  in 
practising  the  same.  The  said  invention  consists  in  an  improved 
method  of,  and  improved  mechanism  for,  transmitting  and  printing 
messages  by  electro-magnetic  tdegraph. 

1548.  "Secondary  batteries."  W.  B.  Bbain.  Dated  March  30. 
6d.  llie  object  of  the  invention  is  to  extend  the  capacity  for  storing 
the  electric  energy  without  increasing  the  electrical  resistance ;  also 
to  simplify  the  construction  and  to  render  such  batteries  more  con- 
venient in  use  and  less  liable  to  get  out  of  order,  and  doing  away 
partly  or  wholly  with  the  diaphragms  of  felt,  flannel,  pax^hment  and 
the  like.  For  this  purpose  the  inventor  forms  chambers,  bags,  or 
closed  envelopes  of  thin  sheet  lead  and  encloses  the  oxidising  and 
deoxidising  agent,  such  as  red  lead,  therein,  and  he  forms  holes 
through  these  envelopes,  one  set  of  holes  being  forced  through  from 
one  side  and  anoUier  set  of  holes  forced  through  from  the  other  side, 
and  these  holes  are  depressed  or  bulged  all  round  and  have  more  or 
less  burred  edges,  by  this  means  the  red  lead  is  retained  in  the 
envelopes,  while  at  the  same  time  it  is  kept  in  metallic  contact  and 
renders  the  thin  waUs  of  the  envdope  stiffer. 

1555.  "Telephones."  J.H.Johnson.  (A  communication  from 
abroad  by  C.  Q-.  Rodrigues-Pereire,  of  Paris.)  Dated  March  30.  2d. 
Relates  to  an  improved  system  of  differential  telephone  acting  as 
receiver  and  transmitter,  and  provided  with  a  coil  of  special  instruc- 
tion acted  upon  simultaneously  by  differential  currents,  being  also 
common  to  the  transmitting  microphones  and^to  the  receiving  tele- 
phones.    (Provisional  onlif .) 

1556.  "  Greneration,  storage,  distribution,  regulation,  and  utilisa- 
tion of  dectricty."  J.  S.  Williams.  Dated  March  30.  Is.  4d. 
Has  for  its  object  the  utilisation  of  electridty  and  relates  to  the 
collection,  concentration,  condensation  or  storage  of  the  tame,  and  to 
methods,  apparatus,  and  means  employed  therefor  and  therewith,  and 
for  its  distribution,  reg^ulation,  measurement,  and  converdon  or  trans- 
lation into  light,  heat,  or  motive-power. 

1570.  "Electric  arc  lamps."  W.  Jbffbby.  Dated  March  31. 
6d.  Chiefly  refers  to  the  arrangements  for  regulating  the  arc.  For 
this  purpose  the  inventor  makes  the  lower  or  negative  carbon  a 
fixture ;  the  upper  or  podtive  carbon,  or  the  wood  or  other  rod  to 
which  it  is  eloped  is  free  to  slide  through  a  tube  or  guide ;  to  this 
a  flexible  loop  or  ring,  say,  of  india-rubber,  is  connected,  through 
which  the  positive  carbon  or  podtive  carbon  holder  passes,  the  op- 
podte  dde  of  this  loop  or  nng  is  connected  to  the  armature  of  an 
electro-magnet,  for  instance  by  a  lever  which  is  jointed  at  its  other 
end  to  another  piece  or  lever  having  its  fulcrum  on  a  bridge.  ^  The 
opposite  end  of  this  lever  is  provided  with  an  armature  which  is 
acted  on  by  an  adjacent  electro-magnet  or  solenoid ;  when  the  arma- 
ture is  attracted  by  the  magnet  the  elastic  ling  is  tightened  and  the 
carbon  thereby  gripped  and  lifted  the  required  distance  to  produce 
the  arc ;  the  armatuie  released  the  elastic  ring  contracts  and  the 
carbon  is  free  to  slide  through  same.  The  loop  or  ring  is  by  prefe- 
rence placed  in  a  slanting  podtion.  A  series  of  carbons  arranged  in 
the  manner  before  describea  may  be  fitted  along  dde  one  another  in  a 
ring,  or  as  desired,  in  one  and  the  same  lamp. 

1574.  "Apparatus  for  augmenting  or  strengthening  dectric 
currents  for  tdephonic  purposes."  W.  R.  Laxji.  (A  communica- 
tion from  abroad  by  J.  Hoser,  of  Berlin.)  Dated  March  31.  6d. 
Relates  to  dectric  tdephonic  circuits  and  appartus  oonnected  there- 
with, chiefiy  designed  for  transmitting  sounds  from  theatres, 
exchanges,  or  other  plaoes.  Hitherto  the  apnlication  of  the  tele- 
phone for  theatrical  purposes  has  necesdtated  the  use  of  a  great 
number   of  conducting  wires,  and   has  consequently  occasioned  a 
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heavy  outlay  or  expense  forfittmg  up  the  apparatus.  This defe^ 
is  due  to  the  weakness  of  the  telephonic  current,  which  permits  of 
only  a  very  small  numher  of  receirers  being  placed  in  therarcuit  of 
one  transmitter.  The  object  of  the  said  invention  is  to  strengths 
or  augment  the  telephonic  or  induced  current  in  order  to  reduoe  the 
circuit  to  a  single  wire  capable  of  supplying  a  number  of  telephomo 
receivers,  and  Siufl  effect  great  economy  in  the  cost  of  fitting  up  the 
apparatus. 

1680.  **  Electric  lamps."  Sm  David  Salomons.  Dated  ICaroh 
31.  6d.  Has  for  its  object  improvements  in  electric  lamps.  In 
carrying  the  improvements  into  effect  the  lamp  may  be  arranged  to 
produce  light  either  in  vacuo  or  in  any  suitable  gas,  or  in  the  air,  and 
ttie  light  may  be  protected  by  a  glass  globe,  tube,  cylinder,  or  other 
shaped  glass  or  other  transparent,  semi-transparent,  or  opaque 
mineral  or  other  covering,  either  in  contact  with  the  incandescent 
substance  giving  light  or  leaving  a  space  around  it,  or  giving  Ught 
indirectly  trough  heating  the  covering  or  coverings  as  aforesaid  m 
contact  with  or  in  close  proximity  to  the  incandescent  substance. 


The  figuie  represents  an  electric  lamp  constructed  according  to  the  in- 
vention—a,  a  is  a  glass  tube  of  any  suitable  size  and  propOTtions ;  in 
the  interior  of  this  gla«  tube  is  a  stick  or  block  of  baked  pipe  day,  h, 
coated  about  one  millimetre  thick  with  a  composition,  r,  formed,  for 
example,  of  equal  weights  of  plumbago,  charcoal  powder,  and  sugar. 
A  platinum  ^me,  rf,  is  fixed  m  each  end  of  the  parts,  *,  e,  and  the 
entire  mass  is  subjected  to  a  white  heat  in  a  closed  vessel  for  about 
six  hours,  the  glass  tube,  a,  a,  is  sealed  around  the  wires,  rf,  rf,  and 
it  is  exhausted  by  a  **  Sprengel "  pump. 

1687.  "Secondary  batteries."  Alfbed  Tbxbb.  Dated  April  1. 
4d.  Relates  to  improvements  in  the  construction  of  secondary 
batteries,  and  consists  in  the  employment  of  a  negative  plate  or 
plates  composed  of  peroxide  of  lead,  the  same  bein^  either  in  a 
compressed  or  solidified  form  or  in  other  suitable  condition. 

1 600.  ' '  Electrical  apparatus  for  emplovment  in  the  indicating  and 
extinguishing  of  fires.*^  O.  W.  von  Wawbooki.  (A  communica. 
tion  from  abroad  by  Felix  Bahr,  of  Warsaw.)  Dated  April  1. ,  6d. 
Relates  to  improvements  in  apparatus  for  extinguishing  and  indi- 
cating the  outoreak  of  fires  in  buildings,  and  consists  in  the  employ- 
ment of  electrical  apparatus  for  the  i>urpose.  To  this  end  the  wires 
from  an  electrical  apparatus  are  carried  through  the  room  or  rooms 
of  the  building  having  connected  therewith  any  suitable  form  of 
contact  apparatus  so  constructed  that  on  an  outbreak  of  fire  they 
close  the  contact  or  cuzrent,  which  action  causes  an  armature  to  open 
a  water  tap  of  a  pipe  connected  with  the  water  main,  and  allow  the 
water  to  flow  from  suitable  pipes  arranged  in  any  convenient  manner 
within  uie  room  or  rooms. 

1611.  "Electro-magnetic  and  regulating  apparatus  for  electric 
lamps,  &c."  W.  B.  Laxb.  (A  communication  from  abroad  by 
E.  Weston,  of  America.)  Dated  April  8.  2d.  Relates  to  electro- 
magnetic  apparatus,  ana  is  designed  especially  for  use  with  electric 
lamp  regulators  or  in  similar  devices,  the  chief  objects  of  the  said 
invention  being  to  produce  a  magnet  which,  while  occujjying  a  very 
acmttW  space,  smtll  possess  great  attractive  power.     {Frovuional  <mly,) 

1614.  "Magneto  or  dvnamo-electric  machines.'*  W.  R.  Lakb. 
(A  communication  from  abroad  by  E.  Weston,  of  America.)  Dated 
April  3.  6d.  Relates  to  that  class  of  electrical  generators  which 
have  an  armature  wound  with  a  number  of  coils,  the  ends  of  which 
are  united  to  form  an  endless  wire,  and  from  which  loops  are  taken 
off  from  the  junctions  of  the  originally  separate  sections  of  wire  on 
the  said  armature  and  united  to  tne  separate  insulated  segmente  of 
the  commutator.  The  invention  consiste  essentially  in  winding  the 
armature  with  two  or  more  independent  endless  wires  and  so  connect- 
ing them  by  loops  to  the  coinmutator  segmente  as  to  avoid  having 
any  two  adjacent  strips  of  the  commutetor  connected  to  loops  from 
adjacent  coils  on  the  armature.  This  prevento  any  accidental  short- 
cbouiting  of  the  coils. 

1616.  "  Production  of  electric  currente."  W.  B.  Bbain.  Dated 
April  3.  2d.  According  to  this  invention  the  inventor  winds  the  wire 
round  tiie  induction  core,  the  wire  remaining  stationary,  and  the  core 
revolving  inside  same.    (Provisional  onhf,) 

1626.  "Electric  light  and  power  apparatus."  J.  Mxtnbo.  Dated 
April  4.  8d.  Relates  to  improvemento  in  apparatus  for  ffenerating 
and  producing  electric  light  and  power.  For  distributing  the  current 
the  inventor  employs  a  combination  of  the  known  rotary  or  vibratory 
distributing  deuces  whereby  a  current  is  dealt  out  in  portions  to  a 
number  of  separate  cirouite  in  turn  and  a  secondary  battery  or  other 
means  of  re-unitingthese  parcel  currente  into  one  continuous  current 
for  each  droult.  The  inventor  finds  that  secondary  batteries  give 
a  steady  current  when  charged  intermittentiy  in  this  way,  and  he 
makes  special  provision  for  adjusting  the  period  of  cha^^^  and 
non'C^***^**''  ^he  aooumidator,  or,  in  other  words,  the  duration  of 
th^  Tent  and  the  interval  between  the  pulses.     The 


routing  distributor  may  be  separate  from  tiie  gcnaator  and  dnm 
by  ite  own  belt,  dockiJork,  or  motor,  but  it  may  also  be  appbed  to 
the  generator  so  that  it  is  driven  by  the  latter. 

1640.  "Dynamo-electricmachine."  R.  Kbbjbiit.  Dat«lApiil4. 
6d  Relates  to  an  improved  dynamo-electrw  m^ine,  and  ^  for 
ite'object  to  obtem  several  currente  <rf  electricity  from  one  oos^uaoiu 
rotaSrire.  It  has  also  for  ite  object  to  pro^  for  foor^  cigb^  or 
Sh^^  number  of  fixed  magnetic  poke  ^reater^  ^  «u^^^ 
generate  electricity  as  the  armature  is  passing  between  two  anmlir 
polea  as  well  as  between  dissimilar  poles.  „    «-  « 

1647  "Manufacture  of  incandescent  electric  lamps.  St-Obobos 
Lanb-Pox.  Dated  April  6.  6d.  Corndsto  of  unprovemiaitB  m  ^ 
mWactiue  of  incai&escent  electric  himpa,  and  it  rdatos  to  the 
thickening  of  tiie  ends  of  tiie  carbon  fihimente  in  order  to  reduce  tie 
reoatance  at  those  parte,  and  thus  P«7?^*  ®**^SS3;^  ^^Jj^ 
platinum  or  other  conductors  to  which  the  carboa  filaments  m 

connected.  ^  «l   »»    a  t  t> 

1649.    "  Underground  conduito for  electeic  wires,  &o.     A.J.JJoth. 

(Acommunicatio?fromabroadbyJ.  ^'^^f^^'^^!^;^]^ 
AnrilS.  6d.  Relates  to  improved  means  for,  and  a  metJiod  of,  y>. 
tectingelectaical  wires  that  have  to  be  hud  untogToimd.  Aooorfmg 
to  ^invention  electrical  wires,  such  as  used  for  the  pnrpcws  of 
telegraphy  and  for  telephonic  and  electric  hghting  ag^J^^i  «» 
pla«)d  mto  a  conduit  of  special  construction  and  are  prefeijbly  em- 
Ldded  in  tiie  material  hereinafter  named.  I^^f^«?^^- 
vision  is  made  for  ready  access  to  the  wires  and  for  readily    tapping" 

and  repairing  the  same. 

1670.  "Incandescent  electric  lamps."  J- '^^^P**^'  ^*®*^/: 
4d.  The  inventor  deposito  the  carbon  from  which  thefflame^te 
incandescent  electric  lamps  are  to  be  formed  withm  a  tube  of  refrac 
tory  material  as  regards  endurance  of  heat  from  hydro^bon  gu  or 
vaiur,  subjecting  it  to  such  condition  as  regards  ^^^J^^fj^^ 
andthe  gas  or  vapour  supplied  as  to  produce  a  deposit  of  gre«  Jo; 
^^d^orm^of  iteucture.  t^hen  tiie  deposit  is  fonnjd^ 
considerable  thickness,  the  inventor  breaks  off  tte  envelope  ^fm 
in  ite  formation,  and  tiien  to  give  endurance  tothe  cyhnderso  famed 
fills  the  inside  with  a  tenacious  cement  such  as  resm  or  sheiisc,  tna 
saws  off  a  series  of  discs,  or  grinds  tljmi  off  witih^ 
a  hoop  iron  saw,  so  as  to  reduce  the  dOTOSit  formed  to  aames  rf  to 

rings,  or  he  cemente  tiie  end  from  which  a  disc  o"??  »*?^«1^' 
pUte  so  as  to  pve  tiie  disc  increased^endurance  while  it  is  being  cot 
1697.  "Incandescent  electric  lamps."  THBHoNOUBAmBR-Baocj. 
HAMandP.A.OBiciffroN.  Dated  Aprils.  6d.  ConsistomplapingAe 
exhaust  tube  in  incandescent  lamps  in  a  new  poatjon  so  as  to  mpitm 
the  appearance  of  tiie  himp,  and  also  relates  *«  unp  W  ijM«fi  rf 
sealingin  tiie  wires  where  tiiey  pass  in  tiirough  tiie  <4°*^,  ^"iLT 
cylintocal  stem,  and  also  to  improved  means  of  securing  the  extremi. 
ties  of  a  carbon  filament  to  the  extremities  of  the  conductmg  wnea. 


CITY  NOTES,  REPORTS,  MEETINGS,  (k 

THE  PAURE  ELECTRIC  ACOUMOLATOR  COM- 
PAN!  (LIMITED). 

Oh  Monday  an  extraordinary  general  meeting  of  the  shaidioldas  of 
the  above-named  company  was  held  at  Cannon  Street  Hotd,  nwto 
the  presidency  of  Sir  A.  J.  Otway. 

Ifc.  Herbert  Canning,  the  Secretary,  havmg  read  the  notioecoi. 
vening  the  meeting,  ,    ,  ^.     i  j 

The  Chairman  said:  Gentlemen,  I  have  called  yon  togetiier  to-day 

in  pursuance  of  this  notice,  and  I  hope  you  will  oonaider  tbat  1  h»w 

had  sufaoient  reason  for  so  doin«.    I  am  one  of  «»<*®™^ 

that  commercial  matters  differ  in  this  respect  from  political  or  dqA>- 

matic  matters,  inasmuch  as  there  is  really  very  rarely  sny  iwjja 

why  there  should  be  any  mystery  or  secrecy  about  the  thing,  ig 

system  has  alvaya  been  to  take  those  who  are  partners  inthmyw 

in  a  ooncem  into  my  confidence.    I  have  never  underBtood  vny 

shareholders  should  not  be  as  well  informed  about  the  a^  of  • 

company  as  those  who  administer  them.    (Hear,  hear.)   Ifthatpm- 

ciple,  gentlemen,  is  a  sound  one,  I  need  offer  you  no  eusm  w 

asking  you  to  come  here  to-day  to  consult  with  us  and  gi«  2.  w 

benefit  of  your  opinion  as  to  a  proposition  which  has  been  m^ 

alter  the  Imes  of  policy  on  which  the  directors  had  preriooily  «««» 

to  act.    That  is  the  cause  in  short  of  my  asking  you  to  con*  fi^ 

to-day.    You  are  aware  that  hist  June  when  wemet,  I,  "«  *"°Tli 

piece  of   the  board,  asked  the  shareholders  to  consent  t»  oertw 

fines  of  policy  on  which  the  affairs  of  this  compsny  were  w  w 

carried  out.     We   have    acted    on  the  decision  come  to  wm- 

mously    at  that  meeting,  and  we  have  continued  so  far  aa  we  wj| 

gone    to  further  the  intereste  of   this  company  aooording  tow 

ideas    that   were   advocated   at   that  meeting.     We  ^^  "Jf 

considerable  progress  in  so  doing.    It  may  be  necessary  later  to  iwj 

to  these  matters  in  detail,  and  if  any  gentieman  wishes  w  «*  "J? 

question  about  any  detail  it  will  be  my  duty  to  answw  i**  ^ 

f  resent  we  have  a  matter  of  very  great   importance  jJl^J'^ 
*erhaps  our  proceedings  had  better  take  tiiis  course :  a  P'ljf**'^ 
will  be  submitted  to  you  of  a  very  important  character.   i<»  ^ 
hear  what  can  be  said  in  support  of  that  P^positioii.  an4  y«  f^ 
have  to  decide  upon  it.    It  may  be  that  some  of  you,  if  not  lu,  »v  ^ 
wish  to  hear  the  opinion  of  the  directors  on  that  propottujo.  «     , 
it  will  be  my  duty  to  submit  to  you  my  frank  opinion  «  ««  %     . 
I  would  rather  that  you  heard  that  proposition  stated  by  tJJ  ^     • 
most  responsible  for  it.    I  shall  call  upon  the  p»*I^Jted,  ^      . 
pounded  this  poKcy  to  tell  you  what  it  is.   This  oj  j^.r j'    ^ 
such  droumstanoes  that  three-quarters  the  entire  ^^^^  ^  J,IW»     - 
hands  of  very  few  gentlemen,  of  whose  voices  C^  r 

the  exponent.     If  he  propounds  a  policy  which  ™  *' 
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advaatage  and  g^reaily  to  the  advantage  of  the  company,  it  would 
he  yeiy  unwiBe  and  very  unfair  and  yexy  improper  in  a  person  so 
flitaated  not  to  take  the  opportunity  of  making  himself  heard  before 
the  company.  We  owe  to  the  outside  public  a  defence  of  any  in- 
terests of  those  who  dissent  from  that  policy.  Of  course  it  is  the 
dnt^  of  the  board  to  protect  all  its  sharenolders  if  they  consider  that 
their  property  is  unduly  attacked.  It  will  be  the  duty  of  the  board 
to  interpose  between  such  a  policy  as  far  as  they  can  and  those  who 
differ  from  it.  I  am  not  going  to  pronounce  any  opinion  at  this 
moment  upon  the  poUoy.  I  only  ask  you  to  recognise  that  the  board 
has  the  interests  of  the  shareholders  at  heart.  I  understand  that 
M.  Philippart  dislikes  addressing  you  in  English.  He  is  afraid  of 
his  accent,  and  he  thinks  he  can  oo  you  better  justice  if  he  has  read 
to  you  what  he  has  written  out  by  some  other  person. 

The  Solicitor  of  the  company  then  read  the  f (blowing  address  of 
Monsieur  Philippart :  Gentlemen,  before  expounding  my  programme 
to  you,  I  wish  cursorily  to  refer  to  the  fact  that  when  our  compcmy 
was  formed  I  submitted  this  same  programme  to  your  directors, 
statinff  to  them  that  in  the  opinion  of  the  yendors  it  was  the  best, 
indeed  the  only  one,  which  would  insure  prompt  and  large  diyidends. 
For  reasons  which,  if  they  deemed  it  fit,  my  colleagues  will  be 
eertainly  better  able  to  exputin  to  you  than  myself,  tiiis  progframme 
was  not  adopted  by  the  board.    In  consequence  difficulties  arose 
between  them  and  the  yendors,  of  which  you  were  made  aware  at 
OUT  first  statutory  meeting,  and  which  brought  about  an  arrange- 
ment between  myself  and  another  company,  who  were  the  proprietors 
of  an  accumulator  which  could  not  possibly  compete  with  the  Faure 
accumiilator.    Ck>nsequent  upon  these  arrangements  I  entered  into 
an  arrangement,  which  was  afterwards  approyed  by  your  directors 
and  adopted  by  you  at  our  meeting  hela  on  the  29th  of  June  last. 
You  will  recollect,  gentlemen,  one  principal  clause  of  the  ag^reement 
accorded  to  our  company  the  option  of  purchasing  the  Faure,  Sellon, 
and  Faure  and  Volckmar  patents  for  France  and  the  rest  of  the 
^European  continent.    When  the  agreement  just  referred  to  was 
formed  by  you  your  directors  inyited  me  to  take  a  seat  at  the  board. 
From  that  moment  I  persistently  endeayoured  to  conyince  my  col- 
leagues that  it  was  desirable  to  abandon  the  policy  they  had  adopted 
for  that  which  I  had  from  the  outset  propped  to  them,  and  which 
could  still  be  successfully  carried  out.    I  did  not  succeed  without 
great  difficulty,  and  in  order  to  obtain  success  my  friends  and  I  had 
reoourse  to  an  irresistible  argument.    We  became  proprietors  of 
three-fourths  of  the  ordinary  shares  of  your  company.     We  already 
held  all  the  deferred  shares.    In  the  face  of  such  a  proof  of  con- 
fidence in  my  projects  and  my  policy  as  that  accorded  by  my  friends, 
only  two  courses  remained  open  to  the  gentlemen  who  constituted 
your  board,  one  to  resign  the  direction  of  your  company  in  fayour 
of  myself  and  my  friends,  or  to  act  in  union  with  us.    The  first 
would  be  the  readiest  for  my  colleagues  to  haye  adopted,  but  would 
haye  been  most  deeply  ana  sincerely  regretted  by  my  friends  and 
myself ;  we  would  haye  made  any  sacrifice  rather  than  that  should 
occur.    I  haye,  therefore,  incessantly  endeayoured  to  conyince  them 
that  the  policy  I  foreshadowed  was  the  policy  most  adyantageous  to 
yon,  gentlemen,  and  hence  this  day's  meeting.    My  colleagues,  in 
their  loyalty  to  you,  did  not  wish  to  change  their  policy  without  your 
full  and  entire  approbation.    We  come  mm  Belguim,  whose  motto 
says  '*  Unity  is  strength;"  we  wish  for  unity  and  mutual  confi- 
doice.    The  SodM  la  Force  et  la  Lumidre  has  made  you  the  offer 
which  has  been  accepted  by  many  of  you,  and  would,  in  all  probability, 
haye  been  accepted  by  the  grater  number,  if  not,  indeed,  by  all,  had 
it  been  thoroughly  understood.    We  haye  been  asked  for  explanations 
which  could  not  haye  been  giyen  before  to-day's  meeting.    It  is  only 
neoessaiy  to  set  forth  our  progpramme.    This  programme  is  clear  and 
aimple.    Our  company  must  henceforward  cease  to  be  an  industrial 
company  manufacturing  accumulators  for  sale,  or  for  its  own  use, 
and  must  become  a  company  for  the  formation  and  institution  of  the 
affiliated  companies^  to  which  companies  we  shall  sell  licences  for 
<»sh,  and  for  cash  and  fuUy  paid  up  shares ;   also  for  the  sale  of 
licences  to  priyate  indiyiduals,  and  already  existing  companies.    In 
this  way  we    should  readily  make  large  profits,  10,  16,  or  20  per 
cent,  on  the  capital  inyested  may  be  l^  this  policy  made.    Profits 
which  may  and  should  satisfy  local  companies  will  not  soffioe  for  us, 
gentlemen.    We  should  look  upon  ourselyes  as  the  sole  possessors  of 
one  of  the  greatest  inyentions  of  the  age.    Take  an  example  in 
juatifioation  of  your  policy.    Supposing  we  had,  40  years  ago,  a  gaso- 
meter hayinff  -mid  patents  for  tne  whole  world,  and  that  we  had  con- 
tented ourselyes  witn  making  g^asometers  to  order,  for  sale,  instead 
of  establishing,  say,  certain  woiksto  light  a  part  of  London ;  had  we 
aimphjr  done  this  we  should  haye  been  considered  insane.    An  acoumu- 
Imiar  is  as  indispensable  an  element  in  electric  lighting  as  a  gaso- 
meter is  to  g^  lighting,  with  this  difference,  that  the  future  of 
electricity  is  ten  times  gpreater  than  that  which  could  be  attained  by 
sas.    The  only  practical  and  economical  accumulator  is  ^e  Faure. 
£yerythiiig  leads  us  to  belieye  that  it  will  not  be  suiperseded,  and  we 
are  the  owners  of  the  Faure  accumulator.    Sir  Henry  Bessemer, 
whose  large  fortune  shows  the  yalue  of  a  great  inyention,  has,  look- 
ing ahead,  stated  publicly  and  repeatedly  tnat  by  means  of  electricity 
power  and  liffht  will  be  ^^erated  at  the  pit's  mouth,  and  be  thus 
oommunicated  by  wires,  just  as  thought  and  sound  are  now  com- 
municated by  the  telegraph  and  the  telephone.    These  profits  can 
only  be  obtained  by  our  co-operation.    Ought  we  to  be  satnEdSed  with 
b^ng  simply  manufacturers  of  electrical  reseryoira  ?    No,  g^Uemen ! 
^with  your  permission  we  will  do  greater  things.      If  large  profits  are 
to  be  realised  by  electric  lighting  in  England,  how  mu<£  more  so  on 
tbe  Oontinent,  where  Hght  and  power  cost  50  to  100  or  eyen  200  per 
cent,  more  than  in  England?    Therefore  we  should  purchase,  re-sell, 
and  farm  the  French  and  oontiaental  patents.    To  do  this  it  will  be 
necessary  to  make  a  call.    We  must  haye  funds,  and  it  will  be  neces- 
sary to  call  up  £8  per  share  on  the  40,000  shares  of  this  company. 
Theae  calls  should  be  made  forthwith.    You  need  only  pay  £1  per 
share  per  month,  according  to  the  Articles  of  Assodataon.    But  in 
order  to  facilitate  payment  in  adyance,  la  SodM  la  Force  et  la 


Lumi^  offers  to  g^ye  you  one  £10  f ulljr-paid  share  in  exchange  for 
two  of  your  shares,  with  £2  paid,  which  you  hold  in  the  Faure 
Accumulator  Company.  We  shall  ask  for  a  quotation  for  the  f uUy- ' 
paid  shares  in  our  company  at  the  beginning  of  the  year.  It  is  to 
the  eyident  interest  of  all  to  make  payment  of  the  calls  in  adyance. 
Those  who  do  not  feel  disposed  to  make  that  payment  in  adyance  will 
probably  accept  ike  proposal  made  to-day  by  the  Sod^t^,  which  not 
only  rdbeyes  them  of  all  further  calls,  but  ^lyes  them  in  addition  a 
profit  of  £3  on  eyery  share  that  they  hold  in  the  Faure  Compaq^. 
The  offer  made  will  remain  in  force  till  12  o* clock  on  Friday  neyt, 
the  10th  inst. 

Mr.  Oampbell  said  that  the  shareholdera  would  like  to  understand 
something  of  Uie  object  with  which  the  alteration  was  made ;  why 
should  such  a  premium  be  giyen  without  an  explanation  of  it  ? 

A  Shareholder  said  that,  as  the  owner  of  150  shares,  the  offer  made 
seemed  to  him  to  be  a  yery  good  thing  to  accept.  If  anybody  knew 
anything  more  about  it  uian  did  the  sharoholders  he  would  be  yery 
glad  to  hear  it— anything  on  the  per  contra  side. 

The  Chairman  said  that  the  shareholders  had  got  two  courses  only 
to  pursue  in  regpird  to  the  matter.  Those  who  thought  their  position 
yery  yaluabJe  should  retain  their  shares  with  the  £8  liability  upon 
them.  If  the  shares  went  to  a  yery  large  premium  they  would  haye 
a  reward  for  their  confidence.  Those  who  thought  less  well  of  the 
business,  but  who  wished  still  to  retain  an  interest  in  the  Faure 
Company,  should  accept  the  offer  of  the  Sooi^t^  la  Force  et  la 
Lumidre — yiz.,  giye  one  shue  fuUy  paid  up  for  two  £2  shares.  If 
they  adrod  the  object  of  the  Society  the  answer  was  dear :  They  had 
that  confidence  in  the  goodness  of  the  concern  that  they  were  pre- 
pared to  griye  them  £3  adyantage,  because  they  thought  the  shares 
would  produce  them  a  greater  advantage  stilL 

A  Shareholder  asked  what  would  be  the  alteration  of  the  scale  of 
yoting  under  the  proposed  transfer? 

The  Chairman  said  they  had  better  conuder  that  matter  later  on. 

Another  Shareholder  asked  who  would  be  the  new  directors? 
Would  there  be  any  ? 

The  Cliairman  said  there  was  no  resolution  before  them  yet,  and 
there  would  be  no  new  board.  This  was  a  proposition  to  depart 
from  the  lines  of  policy  hitherto  adopted,  yix.,  manufacturing  accu- 
mulators. He  regretted  that  a  cpnstructiye  company  had  not  been 
established,  and  that  it  had  only  come  about  in  this  way.  Share - 
hcdders  had  said  to  him,  '*  The  Brush  Company  has  made  enormous 
sums  of  money,  how  is  it  that  Uie  shrewd,  going  people  of  the  Faure 
Company  haye  made  ne  money  at  all  ?  "  It  was  simply  because  they 
had  oeen  endeavouring  to  perfect  an  instrument  which  would  eive 
them  profit  More  enterprising  men  had  said,  <'  Let  us  sell  tioese 
licences  to  other  companies  in  a  country  like  France,  where  the  con- 
ditions are  more  favourable  than  in  England ;  the  price  of  gas  being 
BO  much  greater  in  France  than  in  London — ^it  being  double,  for 
instance,  at  Lyons.  Let  us  seek  the  means  of  making  more  money. 
We  have  the  power  of  beconung  possessore  of  the  !l^nch  patente. 
Therefore  pay  your  calls  and  do  so.^'  He  had  better  tell  th^  what 
he  meant  to  do  bftw^l^  as  an  indication  of  his  views.  He  meant  to 
effect  an  exchange.  They  had  the  option  of  doing  the  same.  It 
seemed  to  him  that  he  grot  rdieved  of  all  kind  of  HabUi^  by  the 
sacrifice  he  was  willing  to  make  for  that  purpose.  It  would  be  dis- 
ag^reeable  to  hun  to  pay  up  £8  on  his  shares,  and  more  disagreeable 
on  the  part  of  his  fnends  who  were  interested  in  the  Faure  Company. 
When  ♦^hia  offer  came  to  him  what  struck  him  about  it  was  its 
liberality.  What  disappointed  him  was  that  the  offer  extended  only 
up  to  the  day  of  the  meeting.  That  he  thought  was  very  unfair. 
MonsieuT  Philippart  saw  the  justice  of  his  objection,  and  said  he 
would  extend  Xh»  time  till  Friday,  though  he  (the  Chairman)  had 
asked  only  for  Tuesday  or  Wednesday.  So  that  they  could  go  quietly 
home  and  turn  it  over  in  their  mmd.  The  pecuniary  success  of 
course  will  depend  on  the  success  of  those  wno  will  carry  on  the 
enterprise  in  France.  If  companies  were  constituted  there  there 
could  be  no  doubt  that  the  pnmto  would  be  very  large,  but  if  they 
should  faU  they  could  judge  what  their  position  would  be  under 
those  dreumstances.  At  any  rate  they  would  be  relieved  of  all 
liability  on  the  1st  of  January  bv  effecting  this  exchange. 

The  Solicitor  said  he  had  failed  to  read  a  part  of  the  address,  which 
went  on  to  say :  ' '  If  our  programme  be  adopted  and  our  policy  be  fol- 
lowed, the  Soci^t^  la  Force  et  la  Lumi^  undertake  to  pa^  up  in 
full  before  the  1st  January  next  all  shares^  including  those  which  you 
respectively  transfer  to  us,  so  that  no  ulterior  responsibility  can  attach 
to  the  fiirst  shareholders  in  the  Faure  Company."  He  trusted  that 
that  was  an  explanation  which  would  be  considered  satisfactory  (hear, 
hear). 

In  answer  to  a  question,  the  Chairman  said,  unquestionably  the 
board  had  full  power  to  do  all  they  were  now  about  to  do  themselves, 
but  he  thought  it  right  that  the  shareholders  should  know  what  the 
state  of  tldngs  was,  and  that  they  should  give  the  board  their  opinion 
and  wishes. 

A  Shareholder:  How  much  will  the  company  have  to  pay  for  the 
purchase  of  the  pateute  ? 

The  Chairman  said  the  fig^ures  were  set  forth  in  the  agreement  of 
autumn  last  with  the  Storage  Company.  Those  figures  were  very 
large.  He  was  not  carrying  out  the  undertaking  that  was  before  them ; 
but  he  felt  himself  authorised  to  say  this,  that  he  had  heard  it  steted 
that  the  figures  for  which  those  patento  could  now  be  purchased  were 
less  than  tnose  which  were  ofltered  to  the  company  in  autumn  last. 

A  Shareholder  remarlrad  that  he  thought  they  ought  not  to  sanction 
any  alteration  of  policy  until  they  knew  something  more.  They  had 
no  figures,  for  instance. 

In  answer  to  another  question,  the  Chairman  said  the  Faure  Company 
did  not  buy  the  patente  at  all ;  which  could  now  be  had  much  cheaper 
than  some  time  ag^.  Another  company  would  be  constituted  to  pur- 
chase the  Faure  patente.  Their  proposition  was  only  that  this  com- 
pcmy should  take  an  interest  in  the  new  venture — ^that  they  should 
take  some  interest  in  the  new  company  supposing  they  became  pur- 
chasen  of  the  Faure  aocumulatora. 
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A  Shareholder :  I  anderstood  that  oalls  were  to  be  made  for  that 
porpoee. 

The  Chairman :  Onlj  to  take  an  interest ;  not  to  purchase. 

A  Shareholder  inquired  whether  the  Soci^t^  la  Force  et  la  Lumiire 
were  the  proprietors  of  these  patents.  The  shareholders,  he  thought, 
ou|^t  to  know  something  more  about  them. 

The  Chairman  replied  that  whatever  the  condition  of  the  society 
now,  they  bound  themselves  to  be  the  holders  of  sufficient  paid-up 
fllwres  to  give  to  every  shareholder  of  the  Faure  Company  one  £10 
share  fully  paid-up  for  two  £2  paid  shares.  The  Sooi^t^  la  Force  et 
la  Lumi^re  owned  all  the  shares  of  this  company  with  the  exception 
of  ^,000  shares ;  and  what  they  had  to  find  was  sufficient  to  pay  these 
9,000  shares.  Of  course  a  gentleman  would  not  part  with  ms  two 
shares  on  a  promise  of  receiving  a  f uUy  paid  share  hereafter. 

Another  Shareholder  said  he  should  like  to  know  if  the  Sooi^tj  la 
Force  et  la  Lumi^re  were  in  a  position  to  carry  out  this  arrangement. 

The  Chairman  said  he  knew  nothing  more  about  the  matter  than 
the  shareholders  did.  He  brought  them  together  in  order  to  tell  them 
all  about  the  matter. 

A  Shareholler  remarked  that  if  they  did  not  think  it  was  a  g^ood 
thing,  on  the  1st  of  January  they  would  be  in  the  same  position  that 
they  were  in  now. 

The  Chairman  said  this  was  an  offer  not  made  by  the  Faure 
Company.  It  was  an  offer  by  the  Soci^t^  la  Force  et  la  Lumi^. 
All  uiey  had  to  see  on  the  let  of  January  was,  that  if  they  gave  up 
their  sharea  they  got  their  full  value  for  them. 

Mr.  Oliver  aak&d  if  it  was  the  intention  of  the  new  company  to 
increase  the  number  of  shares,  because  if  so,  it  was  giving  with  one 
hand  and  taking  away  with  the  other. 

Sir  Charles  Clifford  said  he  thou^t  they  had  proof  of  the  honajidei 
of  th?  companr  in  the  offer  itself.  The  Sooi^t^  Ja  Force  etla  Lumi^re 
not  only  offered  to  give  them  one  share  fully  paid  for  every  £2  paid  share 
transferred,  but  they  also  felt  themselves  sure  of  obtaining  Uie  money 
n.Msessary  to  do  so ;  and  they  further  felt  themselves  sure  of  finding 
out  a  larger  field  for  op3rations  to  follow  upon  the  transaction.  He 
thought  no  gentlemen  would  put  forward  such  a  proposition  without 
having  influence  and  money  at  their  backs. 

The  Chairman :  If  the  Sod^t^  la  Force  et  la  Lumi^re  have  not 
unlimited  money,  they  have  unlimited  confidence. 

The  following  resolution  was  then  proposed  by  Mr.  A.  B.  Bremner, 
seconded  by  Mr.  Tucker,  and  carried  unanimously,  that  "  This  meet- 
ing considers  it  expedient  that  the  company  take  an  interest,  by 
ptut^ase  or  otherwise,  in  foreign  patents  and  inventions  in  foreign 
countries,  especially  in  France,  for  accumulators  and  all  other  modes 
of  electricity  for  lighting,  motive-power,  &c.,  and  especially  in  the 
patents  granted  to  Faure,  Sellon,  and  Volckmar ;  and  for  that  purpose, 
if  found  expedient  by  the  directors,  to  assist  in  the  formation  of  a 
company  or  oomi>anies  in  England  or  abroad,  for  the  purchase,  work- 
ing, and  carrying  out  of  the  said  patents  and  inventions,  and  also,  if 
expedient,  by  the  directors,  to  subscribe  for  shares  or  take  a  pecuniary 
or  other  interest  in  the  proposed  company  or  companies,  to  such  an 
amount  and  on  such  terms  and  conditions  as  the  directors  of  the  Faure 
Company  may  from  time  to  time  think  advisable,  and  to  pass  such 
resolution  or  resolutions  with  reference  to  the  foregoing  as  the  share- 
holders may  determine.*' 

The  Chairman  then  prox>osed  the  following  speMal  resolution  for 
altering  the  scale  of  voting  by  the  shareholders,  as  at  present  pre- 
scribed  by  Clause  64  in  the  Articles  of  Association  of  the  Faure  Com- 
pany, and  to  substitute  a  clause  in  lieu  thereof  in  the  following 
terms: 

"  That,  on  every  question  to  be  decided  by  a  poll,  every  member 
present,  in  person  or  by  proxy,  shall  have  one  vote  for  every  ordi- 
nary share  up  to  ten  indusive,  and  he  shall  have  an  additional  vote 
for  every  five  shares  beyond  the  first  ten  ordinary  shares  up  to  100 
inclusive,  and  an  additional  vote  for  every  ten  ordinary  shares  be- 
yond the  first  100  shares.  Aiid  the  holder  of  every  ten  deferred 
shares  shall  have  the  same  number  of  votes  in  respect  thereof  as  if 
they  were  one  ordinary  share,  every  ten  deferred  shares  being,  for 
the  purposes  of  voting,  always  equivalent  to  one  ordinary  share. 
No  member  shall  have  more  than  600  votes  in  all,  and  no  member 
shall  be  entitled  to  vote  on  a  poll  as  the  holder  of  any  shares  in 
respect  of  which  he  shall  not  have  been  regfistered  for  three  calendar 
months  previous  to  the  meeting." 

The  Chaiiman  explained  that  by  the  64th  clause  as  it  at  present 
stood,  if  a  man  possessed  9- 10th  of  the  company's  property,  he  could 
only  have  50  votes.  He  thought  it  desirable  even  with  the  alteration, 
that  a  man  should  not  have  such  an  enormous  number  of  votes  that 
he  could  do  what  he  liked  personally  with  the  company  by  means 
of  his  votes,  therefore  they  proposed  to  alter  that  article  to  this 
extent,  that  in  no  circumstances  shall  he  have  more  than  600  votes, 
but  that  he  nu^  have  more  than  60.  We  simply  propose  to  make  the 
60  into  600.  This  was  a  question  for  director  as  well  as  shareholder. 
He  moved  the  adoption  of  the  resolution. 

Sir  Charles  Clifford  seconded,  and  the  motion  was  carried. 

A  vote  of  thanks  to  the  chairman  concluded  the  proceedings. 


Winding-up  Elbotric    Light  Oojcpanibs.— To^t. 

before  Mr.  Justice  Chitty,  petitions  will  be  heard  for  winding.n 
respectively  the  "Birmingham  and  Warwiokidiire  Brash  Beetne 
Light  and  Power  Company,"  the  *'  Brush  M'f*^*"'!  BUcUic  ligiit  and 
Power  Company,"  and  the  **  Devon  and  Cornwall  Sleotric  lighi 
and  Power  Company. ' '  A  petition  for  the  windixup-up  of  the  "  York- 
shire  Brush  Electric  Light  and  Power  Company"  will  also  be  hnri 
shortly. 

London  PLATrNO-BRAziLiAN  Tblrgraph,— A  dividend 

of  2s.  6d.  per  share,  free  of  income-tax,  has  been  declared,  ptyible 
on  and  from  Thursday  last. 


QUOTATIONS. 


MlOOO 


30.000 
S4.M0 
30,000 
25.000 

9i980 

40,000 
171900 
40.000 

100.000 


S.U6.400i. 

8.411,800/. 

S.4il.800l. 

130.000 

16.000 

6.009 

UOOO 

6.000 

65.000 

lOO.OOOI. 

330.000 

70.000 
233.0002. 
900.0001. 
X00.0)0{. 
199.750 
330.000 
600,000 
140,000 
100,0001. 

S6i300{. 
345.7001. 

33,060 
163,390 
163,909 
195,000 
100,000t. 

31.900 
100.000 

17.000 

38.148 

UOOO 

8,900 

9.000 

98^000 

5a895 
4.900 

37.360 
150.000 
186.750 

30,000 
150.000 

69.910 

1500 
1.500 


15il66 
900LOOO 

100,000 


BLBOrRIO  UOHT. 
▲ni^o- AmerioMi  Bnuh  Oo.   


Do.  Do.        , 

AiutralMlMi  Bleotilo  Light.  Potrar  4  Storace  Oo. 

Bxifclah  lotoUte  Co..  limited.  "A"  Sharat 

Bnuh  Electric  LIf ht  k  Power  Oa  (QootlMid)     ... 
QreM  Weetem  BtocirlcLight *  Power  Oo 

Hammond  EUaotrie  Light  *  Power  Supplj  Oo.  . . . 

IndUn  k  Oriental  Bleotrioal  Storage  Worka  Oa  . 
Maxim- Weston  Electric  Ught  and  Power  Co.  .. . 

PilMD-Joel  *  Otmeral  Electric  Light  Oo 

Soath  African  Brush  Electric  Ught  *  Power  Oo. 
Swan  United  Baotrio  Llfht  Oo..  Limited   


Stk. 

Stk. 

Stk. 
10 
10 
10 
10 
10 
90 
100 
10 

10 
100 
100 
100 

10 
100 
100 
100 
100 

100 

100 

10 

10 

10 

10 

100 

10 

100 

95 

10 

10 

10 

8 

Bik. 

1 

Cert. 

19 

100 

5 

10 

100 

90 

100 
MO 

»r 

10 
10 
10 


Anglo-American,  Limited '. 

Do.    Prefetred)  Defd.  recelrlng  nodiv.  nntil 
Do.    Deferred)  6  p.  chae  been  paid  to  Pret 

Brazilian  Sabmarlne,  Limited 

Ouba,  Limited 

Do.        10  oer  cent.  Preference   

Direct  Spanish,  Lindted 

Do.  10  per  cent.  Preference 

Direct  United  Stites  Oable.  LIralted,  1877 

Do.        6  per  cent.  Debenture,  repayable  1884 

Bartem.  Limited 


TELEOBAPH3. 


Do.    6  per  cent.  Preference 
Do.   6     do.      Debentures,  repayable  Oct.  1883 
Do.    6     do.  do.  Aug.  1887 

Do.    6     da  do.  Aug.  1899 

Eastern  Extension.  Austnlasia  *  OUna,  Limited 
Do.  6  p.  o.  Debentures,  repajable  Feb.  1801 ... 
Do.  5  p.  e.  (Australian  OoT.  Subsidy)  Deb.  1900 
Do.  do.  registered,  repayable  1900 
Do.    5  per  cent.  Debenture.  1890 

f  Eastern  and  South  African  Limited  5  per  oeofc. 

1  Mort.  Deb.  Registered  redeemable  1  Jan.  1900 
Do.  do.  do.  To  Bearer 

Oennan  Union  Telesraph  and  Trust,  Limited . . 

Globe  Telegraph  and  Trust.  Limited 

Da  6  per  cent.  Preference 

QreatNcrthem   ...' 

Do.  5  per  cent.  Debentures 


91-10. 


10  loi-ioi  nm 


10 
100 

too 

100 
10 
103 


1^  m  UM2t 
100-1(8 
101 -IM 
103 -106 

HI-  m  1 

107 -UO 


Lidia-Bnbber,  Gutta-Percha  and  Tdegraph  Worto 

Do.  6  per  cent.  Debenture^  1886 

Indo-European,  Limited 

liondon  Platino-Brarilian.  Limited 

Mediterranean  ExtenMon.  Limited  

Do.  8  per  cent.  Preference 

Beuter's.  Limited   

Submarine 

Do.       Scrip 

Submarine  Cables  Trust 

Telegraph  Construction  and  Maintenance 

Da  6  per  cent.  Bonds,  1884  .. 

Do.                   9nd  Bonus  Trust  Oeri.  .. 
West  Coast  of  Amarioa^  Limited 

Da  8  per  cent.  Debentures 

Western  and  Biazillan,Umlted 


Do. 


6percent.  Debentures  "A"   1910 
Do.  6  p.a  Mort.  Deb.  series  B  of  '80.  red.  Ftob.,  1910 
Western  Union  of  U.  S.  7  p.o.1  Mort.(Bnilding)Bds. 
Do.  6  per  cent.  Sterling  Bonds   .... 

West  India  and  Panama,  Limited 

Do.  6  per  oent.  1st  Preference 

Da  6      do.     9nd      da        


TELEPHONES. 
Con.  Telephone*  Maintenance.Ld.Nos.  1  to  154,165 
Oriental  Ttdephone  Co..  Nos.  100.000  to  300;000 
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New  Cable. — For  some  time  past  the  press  of  British 

Columbia  has  been  attacking  the  Dominion  Government  for  refusing 
to  allow  an  American  company  to  lay  a  cable  across  Puget  Sound, 
from  Point  Angelos,  on  Wasliington  territory,  to  Victoria,  on  the 
British  Columbia  side.  On  inquiry,  however,  says  the  Journal  of 
Cotntneree^  at  the  offices  of  the  Government  telegraphs  at  Ottawa,  it 
has  been  ascertained  that  it  is  the  intention  of  ihe  Government  to  lav 
a  cable  next  year,  to  form  part  of  the  telegraphic  ^stem  of  British 
Columbia,  and  for  this  purpose  an  appropriation  will  be  asked  next 
session.  The  object  of  laying  a  cable  from  Victoria  to  Point  Angelos, 
a  distance  of  16  miles,  is  to  connect  with  the  United  States  Govern- 
ment line,  which  it  is  understood  will  be  built  from  New  Dungeness 
to  Cape  Flattery,  the  extreme  north-west  point  of  Washington 
territory. 


TRAFFIC  RECEIPTS. 

The  Cuha  Submarine  Telegraph  Company  (limited).  The  number  of  (^■■■(■JLr'f 
over  the  lines  of  this  company  during  the  month  of  October  wsf  3  pj^ 
mated  to  produce  £3.000.  against  3.140  meaiages.  producing  £Sll%i>>j3*|S 
sponding  month  of  last  year.    The  July  receipts,  estimated  al  £&■!  >**" 

The  Direct  Spanish  Telegraph  Company  (Limttel).     The  estimated  tnfr>«f;«^ 

for  the  month  of  Oiotober,  18^  are  £3,079,  as  against  £3,063  is  It*  «^ 

sponding  period  of  last  year.  .  ^ 

The  Eastern  Extension  Telegraph  Company.     The  traffic  reoeipU  for  «*  ^'^ 

^      October.  1883.  were  £39.936.  against  £31.164  in  the carresponding Nripdof  IJL 

The  Eastern  Telegnph  Company.    The  traffic  receipts  for  the  month  cc  Ocw^  '^ 

were  £58.173.  against  £48.672  in  the  oomsponding  period  of  1881       ^  _ 

The  Great  Northern  Telegraph  Company.    The  traffic  recehtts  in  Ontotar.^j^ 

£31.440,  anl  from  1st  January  to  Slst  October.  1888.  £303.280.   In  ^^^7S 

ln»>nnn».kBi%#    IAA1     IViao  warA  4t9M  IMA    a.n<l  In  *ka  Mn«wAan«inilifk«  MOStM  ■ '^ 


ing  months  of  1881,  they  were  £801.309.  and  in  the 

£19a991.  _^^ 

The  western  and  BrasiUan  Telegraph  Company  (Limited).    Hie  toiA'^M' 

the  week  ending  3rd  Norember.  1881  were  £S.85i  after  dedMitartt»  ^ 

of  the  gross  receipts p«yable  to  the  London  Plafcino-BnufUaB  Ti^t^^^ 
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THE  ELECTRIC  LIGHT  COMPANIES. 


At  the  piesenfc  moment  the  prospects  of  lighting  bj  means 
of  electricity  do  not  look  particniarlj  inviting  at  the  first 
glance,  for  the  action  which  has  been  taken  by  shareholders 
in  some  of  the  subsidiary  Brash  electric  light  companies 
appears  to  have  caused  a  slight  reaction,  or  at  any  rate  a 
temporary  lull  in  the  progress  of  the  "light  of  the  future." 
This,  however,  is  unwarranted,  and  we  think  that  the  time 
has  now  arrived  for  the  public  to  be  guided  more  by  the 
utterances  of  those  journals  devoted  to  the  subject  of  electri- 
cal science,  rather  than  by  their  own  judgment,  or  the 
unstudied  descriptions  of  the  various  competing  systems 
appealing  to  the  public  purse,  which  appear  in  the  daily 
press.  On  Saturday  last  three  petitions  were  down  for 
hearing  before  Mr.  Justice  Chitty,  for  winding-up  respectively 
the  •'  Birmingham  and  Warwickshire  Brush  Electric  Light 
and  Power  Company,"  the  "  Brush  Midland  Electric  Light 
and  Power  Company,"  and  the  "Devon  and  Cornwall 
Electric  Light  and  Power  Company." 

Why  is  it  that  these  companies  have  not  got  to  work  ? 
Was  it  that  they  could  not  contract  to  give  the  electric  light 
at  the  same  price  as  gas,  light  for  light ;  had  they  not  the 
apparatus  wherewith  to  supply  the  public  demands ;  is  it 
that  the  action  of  local  authorities  in  the  districts  over  which 
these  coDQpanies  held  control  damaged  their  interests  ;  or  is 
the  public  in  the  above-mentioned  localities  averse  to  trying 
the  electric  light  ?  We  cannot  believe  the  latter  to  be  true, 
nor  should  the  question  of  price  be  the  cause,  for  did 
not  the  Anglo-American  Brush  Electric  Light  Cor- 
poration illuminate  for  one  year  part  of  our  City  for 
less  than  had  previously  been  paid  for  gas,  and  did  they 
not  contract  for  another  year  at  a  price  but  slightly  in  excess 
of  it  ? 

We  must  look,  therefore,  to  some  other  cause  to  explain  the 
motive  of  certain  shareholders  in  these  subsidiary  Brush 
companies,  and  consider  whether  the  uncertainty  existing 
with  respect  to  the  Lane-Fox  patents  has  reaUy  much  to  do 
with  their  resolve  ?  One  can  quite  understand  that  such  an 
uncertainty  would  be  gladly  seized  upon  as  an  excuse  for  an 
endeavour  to  make  the  parent  company  disgorge  the  con- 
cession money  obtained  from  its  numerous  ofbpring. 
Whatever  may  be  the  cause,  we  do  not  see  that  any  harm 
will  ensue  should  some  of  the  subsidiary  companies 
cease  to  exist.  In  fact  it  is  to  be  looked  upon  more  as  a 
matter  of  congratulation,  as  it  had  evidently  been  attempted 
to  extend  the  Brush  system  beyond  the  demands  for  it ;  and 
when  this  system  has  found  its  &ir  level,  and  a  few 
straggling  companies,  promoted  for  working  other  methods 
of  little  or  no  use,  have  followed  in  the  wake  of  these 
subsidiaries,  then  we  shall  find  considerable  improvement 
in  the  prospects  of  those  which  are  left. 

It  is  difficult  to  see  that  any  advantage  is  to  be  gained  by 


attacking  the  parent  company.  Concessions  were  obtained 
by  the  directors  of  the  "  ofifehoot "  companies  presumably 
with  their  eyes  open,  and  the  shareholders  also  have  only 
themselves  to  blame  if  they  find  they  are  losers  over  the  late 
excitement  in  electric  lighting  matters.  We  would  warn  in- 
tending investors  in  electric  light  companies  not  to  be  again 
led  away  by  any  extravagant  assertions  of  the  daily  press, 
or  by  the  circulars  of  interested  stockbrokers,  but  to  be 
guided  by  the  opinions  of  those  competent  to  decide  as  to 
the  merits  or  defects  in  any  electric  lighting  system.  The 
present  nervous  feeling  existing  as  to  the  future  of  the 
electric  light  is  not  warranted,  and  the  clearing  away  of  the 
fungi  of  electric  light  companies  will  leave  room  for  the 
healthy  plants  to  thrive  and  increase. 


INCANDESCENCE  AND  ARC  LAMPS  ON 
THE  SAME  CIRCUIT. 


A  SHORT  article  in  our  last  issue,  sent  to  us  by  a  correspon- 
dent, showed  some  of  the  disadvantages  of  combining  the 
two  systems  of  electric  lighting  on  the  same  circuit.  It 
was  mentioned  that  one  of  the  drawbacks  was  the  fluctua- 
tion of  the  candle-power  of  the  incandescence  lamps  with 
the  change  of  resistance  in  the  "  arc."  It  is  evident  that 
arc  lamps  in  which  the  carbons  are  arranged  one  above  the 
other  must  all  in  a  greater  or  less  degree  partake  of  this 
variation.  There  must  be  many  instances  in  which  such  a 
combined  system  would  be  advantageous  could  the  faults 
mentioned  by  our  correspondent  be  avoided. 

It  would  be  interesting  to  know  if  the  writer  of  the  article 
referred  to  had  ever  tried  arc  lamps  other  than  those  of  the 
above-mentioned  type.  The  Bapieff  arc  lamp  and  the 
Jablochkoff  candle  should  give  very  good  results  in  con- 
junction with  incandescence  lamps,  as  in  both  the  length  of 
the  arc  is  practically  invariable,  and  therefore  variation  of 
resistance  should  be  less  noticeable  than  when  the  carbons 
are  arranged  point  to  point.  The  "  Sun  "  lamp,  of  which 
the  Bapieff  system  was  the  forerunner  should  also  give 
equally  good  results.  These  systems  therefore,  at  the  mo- 
ment, appear  to  be  the  best  adapted  for  a  combined  method 
of  working  arc  and  incandescence  lamps.  The  matter  of 
arranging  the  circuits  as  described  by  our  correspondent 
appears  to  us  to  present  the  greatest  difficulty,  and  although, 
as  before  said,  there  are  probably  many  places  in  which  the 
combination  is  desirable,  it  does  not  seem  at  present  that 
the  two  can  be  used  together  very  harmoniously ;  it  is  wisest, 
therefore,  to  work  each  system  independently  of  the  other, 
and  not  risk  a  failure  at  a  time  when  it  is  of  paramount 
importance  that  all  installations  of  the  electric  light  should 
be  pronounced  successful. 


The  Cost  op  the  Eleotbio  Light, — ^We  read  that  in 
the  York  railway  station,  which  for  upwards  of  twelve 
months  has  been  illuminated  by  means  of  the  electric  light, 
the  use  of  gas  has  been  resumed.  It  is  said  that  the  great 
extra  cost  of  the  electric  light,  as  compiled  with  gas,  has 
induced  the  directors  to  make  the  change.  We  also  notice 
that  the  town  of  Gainsborough  (Lincoln)  invited  tenders 
for  the  supply  of  the  necessanr  lighting  for  one  year,  with 
the  following  result : — Brush  Midland  Electric  Light  Com- 
pany, £700,  the  Gainsborough  Gas  Company,  £470,  which 
was  accepted. 
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DANGER  FROM  EXPOSED   ELECTRIC 
LIGHT  WIRES. 


THE    WINDING-UP   OF   ELECTRIC 
LIGHT    COMPANIES. 


The  recent  death  of  a  workman  in  America,  who  came  to 
an  untimely  end  by  receiving  the  current  from  a  large 
Brush  machine,  has  been  the  cause  of  many  sensational 
paragraphs  and  absurd  statements  in  the  daily  press.  We 
have  alluded  over  and  over  again  to  the  danger  to  human 
life  involved  in  the  manipulation  of  the  Bn^  system,  or 
indeed  of  any  other  system  in  which  a  large  numter  of  arc 
lamps  in  series  are  employed  on  a  single  circuit ;  and  we 
have  also  touched  upon  the  matter  of  fiie  risks  attached  to 
electric  lighting,  concluding  that  absolute  safety  from  fire 
may  be  secured  if  proper  precautions  are  taken.  Whatever 
danger  there  may  be  from  fire,  injury,  or  death,  attached  to 
the  use  of  the  electric  ligbt,  is  now  in  a  fair  way  of  beinff 
grossly  misrepresented.  We  learn  that  Mr.  Edison  is  said 
to  have  confided  to  the  reporter  of  a  New  York  paper  his 
opinion  that  such  accidents  would  continue  to  increase  with 
the  multiplication  of  wii'es  carrying  powerful  currents,  till 
some  dreadful  accident  occurred  to  arouse  public  indignation 
and  compel  the  placing  of  all  such  wires  underground.  In 
case  of  fire  particularly,  the  breaking  of  a  great  number  of 
wires,  which  would  be  thrown  down  in  inextricable  confusion 
by  the  fall  of  a  roof,  might  have  serious  results.  Another 
gentleman,  Mr.  Park  Benjamin,  a  well-known  scientific  man, 
has  called  attention  in  New  York  to  the  fact  that  a  stream 
of  water  from  a  hose-nozzle,  striking  a  broken  arc-light  wire, 
might  easily  serve  to  conduct  the  current  through  the  body 
of  the  fireman  who  held  the  hose,  with  fatal  consequences  ; 
while  the  cutting  of  such  a  wire  with  an  axe,  particularly  if 
the  handle  of  the  axe  were  wet,  might  have  a  like  effect. 

The  latest  contribution  towards  giving  the  general  public 
an  idea  of  the  horrors  to  be  anticipated  in  the  employment 
of  electricity  appeared  in  the  columns  of  the  Times  of  the 
18th  inst.,  under  the  signature  of  "A.  I.  C.  E."  This  writer 
says : — "  It  is  no  secret  that  more  than  one  theatrical 
manager  has  in  contemplation,  or  has  already  decided,  to 
employ  the  electric  hght  in  the  coming  Christmas  panto- 
mimes or  extravaganzas  as  a  personal  ornament  for  their 
hobgoblins  and  fairies.  This  can  only  be  done  by  means  of 
some  form  of  accumulator  carried  by,  or  attached  to,  the 
individual,  and  whether  the  star  light  is  to  form  an  orna- 
ment for  the  head,  or  to  glisten  at  the  end  of  a  wand,  the 
constant  danger  is  patent.  There  is  no  need  to  be  an  elec- 
trician to  understand  this.  A  grave  responsibility  will  be 
incurred  by  those  managers  who  permit  it — a  still  graver 
one  by  those  who  force  it  on  their  employis,*' 

Betuming  to  Mr.  Edison  and  the  bredcage  of  a  number 
of  wires,  we  should  imagine  that  such  a  casualty  would  have 
the  effect  of  stopping  the  electric  current  altogether,  and 

S arsons  in  charge  of  dynamo-electric  machines  would  imme- 
ately  know  what  to  do.  Mr.  Park  Benjamin  cannot 
seriously  mean  that  a  stream  of  water  striking  broken  arc- 
light  wires  could  effect  the  serious  results  he  anticipates.  If 
the  broken  wires  were  sticking  up  in  the  air  all  the  current 
produced  by  the  machine  would  have  vanished  with  the 
broken  circuit,  and  a  water  column  from  a  hose-nozzle 
would  not  be  the  means  of  reproducing  it.  If  the  wires  were 
in  connection  with  the  earth  then  it  is  hardly  to  be  expected 
that  the  current  would  prefer  to  travel  along  a  water  column. 
From  the  tone  of  A.  I.  C.  E.  one  would  miagine  that  the 
theatrical  managers  had  taken  him  into  their  confidence,  so 
exactly  does  he  presume  to  know  how  their  ideas  are  to  be 
carried  out.  It  would  be  an  interesting  sight  to  see  the 
fairies  and  hobgoblins  in  a  pantomime  dicing  about  with 
accumulators  attached  to,  or  carried  by,  them,  each  cell 
weighing  60  or  80  lbs.    Seriously  speaking  no  one  can 

i>retend  to  say  that  the  danger  to  persons  or  edifices  is  not 
Bi  greater  in  the  case  of  gas  than  with  the  electric  current. 
Mr.  Edison  of  course  nati^ally  prefers  a  low  tension  current, 
as  his  eystem  is  based  upon  it ;  Mr.  Park  Benjamin  draws 
upon  his  imagination  for  something  which  will  never  occur 
in  reality,  and  A.  I.  C.  E.  has  doubtless  his  reasons  for 
writing  as  he  does  concerning  the  electric  light,  but  those 
reasons  are  not  the  result  of  experience.    That  there  is 
dancrer  attached  to  the  employment  of  electricity  we  admit 
tave  always  given  it  due  prominence,  but  we  cannot 
that  the  danger  in  almost  every  case  is  not  sufficiently 
f  ordinary  caution  is  used. 


Before  Mr.  Justice  Chitty's  Court,  Boll's  Yard,  three 
petitions  were  on  Saturday  last  on  the  list  for  presentation 
m  regard  to  the  winding-up  of  the  following  Electric  Li^t 
and  Power  Companies  : — 

The  Brush  Midland  Electric  Light  and  Power  CompaDj, 
on  petition  of  R.  J.  Wigram  ; 

The  Birmingham  and  Warwickshire  Brush  Electric  Ligkt 
and  Power  Company,  on  petition  of  A.  C.  ft>raoge ;  and 

The  Devon  and  Cornwall  Brush  Electric  Light  and  Power 
Company,  on  petition  of  H.  Whorlow. 

All  three  being  opposed  petitions  were,  on  their  being 
called,  adjourned  for  a  fortnight. 

In  the  case  of  the  Devon  and  Cornwall  Electric  Light 
Company,  Mr.  Waller  said  that  this  was  a  case  in  which  the 
petition  was  really  doing  harm.  It  was  a  v^  large  com- 
pany, and  its  business  was  being  seriously  interfered  withbr 
the  fact  of  the  petition  having  been  presented.  He  would  m 
that  the  petition  should  come  on  for  hearing  at  a  yerj  eadj 
period — less  than  a  fortnight.  They  wanted,  too,  thdr 
affidavits  as  soon  as  possible.  The  other  side  had,  in  bd, 
written  to  them  that  they  should  not  huny  themsdres  with 
their  evidence.  If  that  were  so,  the  case  could  not  come  oa 
for  some  weeks. 

Mr.  Justice  Chitty  said  that  he  could  not  allow  the  peti- 
tion put  down  on  the  list  an  undue  proportion  of  the  time 
of  the  Court. 

Mr.  Waller  read  the  letter  alluded  to  : 

Dbab  SzBS,— You  shaU  have  copies  of  the  affidayits  direody  tkr 
are  readjr.  Some  wiU  be  sworn  to-dajr  op  to-moirow.  As  tiie  peti- 
tion will  be  opposed,  70a  are  aware  that  it  cannot  be  reached  imtcm 
time.    I  shall  be  obliged  if  you  win  let  me  inspect  tbeminate-book. 

Mr.  Justice  Chitty  said  it  was  simply  the  statotoiy  Affi- 
davits they  wanted. 

Mr.  Waller  said  that  it  was,  and  he  further  considefed 
that  the  procedure  on  the  other  side  was  demurrable. 

Mr.  Justice  Chitty  asked  whether  they  were  going  to 
stake  their  case  on  the  demurrer  ? 

Mr.  Waller  said  he  should  like  to  consider  that. 

Mr.  Whitehome,  for  the  petitioner,  objected  to  the  p 
posal,  but  he  would  meet  the  company  by  suggesting  Fiidaj. 

Mr.  Waller  said  that  gave  them  no  time  to  answer  it. 

On  the  suggestion  of  Mr.  Justice  Chitty  it  was  nltinutei^ 
decided  that  copies  of  their  affidavits  should  be  handed  to 
the  defendants  by  middajr  on  Thursday,  the  16th,  and  a 
this  understanding  the  petition  stood  adjourned. 


VISION  BY  THE  LIGHT  OF  THE 
ELECTRIC  SPARK. 


By  W.  LECONTE  STEVENS.* 

(Bead   before  the   American    Association   for  the  AdTanoenect 
of  Sdenoe.) 


In  previous  papers  the  phenomena  of  optic  divergence  Itfw 
been  discussed,  and  also  various  peculiarities  of  vision  joi^ 
controllable  physiological  conditions.  Among  ^^  |^ 
stereoscopy  from  a  pair  of  perfectly  similar  figures,  proW 
by  so  varying  these  in  relative  position  tnat  tte  rtH^ 


miaces  of  them  were  dissimilar,  A  geometric  explani*^^ 
of  this  was  given,  in  which  it  was  assumed  that  fref^^ 
motion  was  dlowed  the  eyes  ;  but  with  the  reservation  tl^ 
such  motion  is  not  necessary  in  obtaining  the  perception  a 
binocular  relief  from  stereographs  constructed  in  the  oriinfij 
way,  and  that  it  was  probably  necessary  only  to  the  a^ 
pleteness  of  the  i)erception  in  the  present  case  when  a* 
dissimilarity  of  retinal  miages  was  verjr  considerable. 

In  continuing  this  investigation  the  electric  spark  to  W" 
employed  as  a  means  of  illuminating  the  fair  of  p^:^ 
These  were  viewed  with  the  aid  of  a  reflecting  stereojc^ 
aheady  described  as  a  device  to  indicate  theTaIne<a"* 
optic  angle,  positive  or  negative,  that  results  fiwy  ^J 
possible  relation  between  the  visual  lines  of  a  pair « 
Vision  may  thus  be  made  normal  or  abnormal  ayrit 

~~ ^t— ' — ij^ 

*  An  abstract  of  this  interesting  paper  was  givenj  k*^ ' 
oolnmns,  September  9th. 
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use  of  the  spark  in  the  study  of  binocular  vision  is  no 
novelty ;  but  it  seems  not  to  have  been  employed  hitherto 
in  studying  abnormal  vision  with  the  visual  Ones  divergent, 
or  the  peculiar  mode  of  stereoscopy  recently  devised. 

The  apparatus  employed  was  a  large  induction  coil, 
belonging  to  the  phjrsical  cabinet  of  Columbia  College,  the 
use  of  wnich  was  kindly  granted  by  Professor  0.  N.  Rood. 
In  the  secondary  circuit  a  Leyden  jar  was  interposed,  and 
by  means  of  a  pair  of  lenses  the  light  was  separately  con- 
verged upon  each  of  the  pair  of  pictures,  strondy  illuminat- 
ing them  momentarily  in  the  dark  room.  Each  picture  was 
kept  upon  the  pivoted  arm  of  the  stereoscope  at  a  fixed  dis- 
tance from  the  oblique  mirror  that  reflected  its  light  into 
the  eye  of  the  observer.  The  sum  of  the  incident  and 
reflected  rays  from  each  to  the  receiving  eye  was,  as  nearly 
as  possible,  25  centimetres. 

The  stereograph  first  emj^loyed  was  one  of  the  moon,  the 
same  one  formerly  used  with  this  instrument  in  vision  by 
continuous  light.  By  varying  the  arrangement  of  the  cards 
the  visual  effect  of  binocular  combination  of  images  could  be 
made  that  of  either  a  convex  surface,  or  concave  surfiwie,  or 
an  indistinct  but  flat  surface.  The  observer  placed  himself 
with  closed  e^es  in  prq)er  position  before  tne  stereoscope 
while  the  manipulator  of  the  apparatus  arranged  the  caros. 
He  was  then  reauested  to  interpret  the  combing  retinal 
image  produced  oy  illuminating  the  cards  with  a  single 
spark,  not  knowing  previously  whether  to  expect  convexity, 
concavity,  or  flatness  in  the  combined  picture,  and  the 
interval  of  illumination  being  too  brief  for  any  possible  play 
of  the  eyes. 

In  conducting  these  experiments  I  was  so  fortunate  as  to 
secure  the  co-operation  of  Mr.  W.  W.  Share,  Assistant  Pro- 
fessor of  Physics  in  Columbia  College,  who  soon  acquired 
more  than  usual  skill  in  the  control  of  his  eyes.  Each  of  us 
acted  successively  as  observer  and  as  manipulator  of  the 
apparatus,  the  work  being  distributed  through  a  number  of 
days  for  the  pui^se  of  avoiding  fetigue  at  any  one  sitting. 
When  the  rdation  between  the  visual  lines  was  such  as  to 
imply  no  unusu^  muscular  strain,  each  of  us  found  it 
possible  to  interpret  the  binocular  retinal  image  correctly  by 
the  h'ght  of  a  single  spark.  Many  other  stereographs  were 
substituted  in  succession  for  that  of  the  moon,  and  with 
similar  results.  Some  of  these  consisted  of  heavy  black  lines 
on  a  white  ground,  others  of  white  lines  on  a  black  ground ; 
in  some  cases  one  picture  belonged  to  one  of  these  classes 
and  its  mate  to  the  other.  At  the  suggestion  of  Professor 
Bood  a  pair  were  constructed,  one  of  which  consisted  of 
green  lines  on  a  red  ground,  the  other  of  red  lines  on  a  green 
ground.  In  this  case  of  complementary  cploura  it  was  a 
Uttle  more  difficult  to  attain  a  perfectly  clear  perception  by 
a  single  spark,  but  when  there  was  any  uncertainty  another 
spar^  after  an  interval  of  a  second  of  time,  was  usu^y 
sufficient  to  resolve  the  doubt.  These  pictures  were  arranged 
to  give  stereoscopic  relief,  but  the  nature  of  this,  whether 
direct  or  inverse,  was  what  the  observer  had  to  determine. 

Upon  each  arm  of  the  stereoscope  was  now  placed  a 
vertical  frame,  pivoted  centrally  over  a  divided  horizontal 
circle  (fig.  1),  so  that  the  plane  of  the  card  that  was  fitted 
into  it  could  be  made  to  assume  any  desired  angle  (0)  with 
the  direction  of  the  arm.  A  pair  of  cards  on  which  were 
similar  series  of  concentric  circles  were  then  introduced, 
the  arms  being  arranged  for  parallel  vision,  and  the 
frames  directly  across  them.  The  binocular  resultant 
was,  of  course,  a  circular  flat  plane  vertically  across  the 
combined  line  of  sight.  The  manipulator  then  turned 
each  frame  on  its  pivot  through  an  angle,  whose  nature, 
whether  positive  or  negative,  was  unknown,  to  the 
observer,'  and  then  passed  a  spark.  For  values  of  this  angle 
less  than  80^  or  40^,  the  first  spark  was  usually  sufficient  to 
enable  the  observer  to  determine  whether  the  binocular  re- 
sultant, due  to  opposite  obliquity  of  projection  upon  the  two 
concave  retinas,  was  itself  convex  or  concave.  This  was 
tried  successively  and  independently  by  Professor  Rood, 
Mr.  Share,  and  the  writer,  with  uniform  results,  the  only 
difficulty  consisting  in  the  previous  attainment  of  proper 
adjustment  for  the  position  of  the  head,  and  in  adaptation 
of  the  ciliary  muscles.  For  larger  values  of  the  angle 
between  card  and  visual  line,  the  degree  of  dissimilarity 
between  the  two  retinal  images  sometimes  caused  a  little 
confusion,  but  a  few  sparks,  not  in  quick  succession,  were 
enough  to  clear  all  doubts.     The  diameter  of  the  largest 


circle  being  8  centimetres,  and  the  sum  of  the  incident  and 
reflected  rays  from  its  centre  to  the  eye  of  the  observer  beiujg 
25  centimetres,  it  becomes  possible  to  calculate  the  maxi- 
mum difference  horizontally  between  the  two  retinal  images. 
Let  m  and  m!  (fig.  1)  be  the  points  of  incidence  for  rays  fh)m 


Ra.  1. 

the  centres  c  and  c\  of  the  circles  whose  horizontal  diameters 
are  ah  and  a  V,  the  cards  having  been  revolved  each  on  a 
vertical  axis  through  the  angle  </>.  Then  to  the  eyes  whose 
nodal  points  are  o  and  o\  the  pictures  appear  by  reflection  at 
AB  and  a'  b',  the  visual  lines  oc  and  o  'c'  being  parallel  and 
perpendicular  to  cc^  But  if  directed  to  a  and  A*  or  b  and  b  ', 
the  visual  lines  become  convergent  to  an  extent  measured  by 
the  difference  of  the  angles  a  and  a '  or  /3  and  ff.  The  values 
of  a  and  a '  can  be  expressed  in  terms  of  the  variable  <t>  and 
the  known  quantities  Ac  and  co,  and  we  are  thus  enabled  to 
find  for  what  value  of  <f>  the  difference  a — a',  becomes  a 
maximum.  For  the  value  just  assigned  to  Ac  and  oc,  this 
condition  is  attained  when  f  =  52°  25  ^  By  ordinary 
methods  in  tri^nometry  two  sides  and  the  included  angle  of 
each  triangle  heing  known,  a  and  a '  are  then  determined, 
and  their  difference  found,  which  in  the  present  case 
becomes  1°  25 '  87'.  Assuming  an  average  value,  15*75  mili- 
metres  for  the  distance  from  nodal  point,  (?,  to  retina,  b,  the 
linear  horizontal  displacement  on  the  retma  corresponding 
to  IS  25 '  87"  is  a  trifle  over  -39  milimetres,  or  more  than 
80  times  the  diameter  corresponding  to  what  has  been  esti- 
mated to  be  the  nUnimum  visible.  For  angles  even  smaller 
thwi  52^  25'  both  Mr.  Share  and  myself  found  it  possible  to 
detect  double  images  at  the  mardns  of  the  binocular  picture; 
this,  however,  did  not  prevent  the  perception  of  the  particu- 
lar kind  of  relief,  whether  concavity  or  convexity,  which  the 
arrangement  necessitated.  In  trying  the  experiment  by 
continuous  light  many  persons  have  at  first  been  confused, 
but  a  few  moments  of  play  of  the  eyes  were  enough  to  pro- 
duce clear  perceptions,  and  the  form  of  the  binocular  image 
thenceforth  remained  distinct  even  when  the  gaze  was  kept 
as  nearly  rigid  as  possible.  Unless  there  has  been  special 
training  in  biocular  vision  the  duplication  of  these  marginal 
images  is  rarely  perceived  at  all. 

On  the  other  hand,  to  find  the  smallest  retinal  displace- 
ment through  which  change  of  form  in  the  binocular  image 
can  be  perceived  in  this  manner,  I  have  substituted  series 
of  circles  in  which  the  maximum  diameter  was  only  4  centi- 
metres, keeping  the  distance  unchanged.  The  plane  binocular 
image  became  noticeably  concave  for  a  rotation  of  each 
through  only  1^.  By  calculation  the  angular  retinal  dis- 
placement is  here  found  to  be  only  47",  an  amount  so  small 
that  under  the  most  favourable  circumstances  no  double 
image  could  be  perceived  with  the  acutest  vision  thus 
far  tested.  These  experiments  therefore  tend  to  confirm 
the  conclusion  reached  by  Hdmholtz,*  in  opposition  to 
many  other  physiologists,  that  neither  play  of  the  eyes  nor 
the  perception  of  double  images  is  indispensable  to  the  attain- 
ment of  binocular  relief,  however  important  these  elements 
may  sometimes  be  in  confirming  our  visual  judgments, 
whether  conscious  or  unconscious.  They  are  exceedingly 
convenient  for  the  purpose  of  explaining  binocular  vision, 
but  so  limited  an  explanation  can  never  cover  all  the 
facts. 

•  "  Optique  Phyaiologique,"  p.  1,007  et  $gq. 
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In  1864  Professor  C.  F.  Himes  described  a  pair 
of  pictures  which  he  had  devised  to  illustrate  the  varia- 
tion in  apparent  size  of  the  moon  when  viewed  suc- 
cessivelj  at  the  horizon  and  the  zenith.  Within  two 
equal  circles,  A  and  A'  (fig.  2),  are  placed  smaller  circles, 


Fia.  2, 

B,  b'  and  B*,  the  latter  equal  to  each  other.  A  and  b 
are  concentric,  while  the  centres  of  b'  and  b*  are  on 
opposite  sides  of  that  of  a'  and  aligned  with  that  of 
A.  On  combining  the  two  pictures  binocularly,  a  and  a'  at 
once  unite ;  b  and  b'  when  united  form  a  small  circle 
whose  plane  is  nearer,  b  and  b"  one  whose  jjlane  is  farther 
than  that  of  a  and  a',  assuming  the  union  to  be  by 
diminished  convergence  of  visual  lines.  The  circle  bb" 
appears  as  much  larger  than  bb'  as  its  distance  is  judged  to 
be  greater,  despite  the  fact  that  the  small  circles  are  all  of 
equal  size.  On  the  theory  of  double  images,  when  bb'  is 
regarded,  the  circle  b"  remains  uncombined  while  Aa'  should 
be  seen  double;  the  comparison  of  the  nearer  and  more 
remote  combinations  being  attained  by  regarding  them  suc- 
cessively. But  in  fact  the  appearance  of  the  three  circles, 
each  at  its  proper  distance,  is  instantaneous  and  simultaneous, 
not  successive.  If  the  observer's  eyes  are  well  trained  the 
circle  aa'  may  be  detected  as  double  while  the  others  are 
seen  single.  If  the  gaze  be  very  rigidly  fixed  upon  the 
centre  of  the  combined  circle  aa',  the  others  are  separated, 
three  small  circles  are  seen,  but  all  apparent  variation  in 
distance  is  lost.  This  stereograph  has  been  examined  under 
the  light  of  the  electric  spark  by  both  Mr.  Share  and  myself, 
the  results  being  entireljr  analogous  to  those  obtained  with 
continuous  light.  Each  circle  was  appropriately  marked  and 
the  cards  adjusted  by  the  manipulator  in  such  manner  that 
the  observer  could  have  no  previous  knowledge  to  aid  him  in 
determining  which  combined  circle  ought  to  appear  nearest. 
A  single  spark  was  usually  sufficient  to  show  each  in  its  ap- 
propriate place.  The  cucle  b  has  the  same  eflfect  on  b'  and 
b"  as  if  it  were  simultaneously  combined  with  both  of  them. 
This  apparent  combination  of  one  line  with  two  other  lines  at 
the  same  time  was  noticed  by  Professor  W.  B.  Rogers  in  186f> 
imd  further  discussed  bv  Helmholtz  in  1867,  but  its  bearing 
on  the  theory  of  binocular  perspective  has  not  received  suffi- 
cient attention.  It  not  only  shows  the  insufficiency  of  the 
theory  upheld  by  Briicke  and  Brewster,  but  also  seems  to 
indicate  that,  if  there  be  any  intuitive  power  of  distinguishing 
between  heteronymous  and  homonymous  double  images,  this 
power  must  be  understood  to  extend  to  cases  in  which  a 
single  line  belongs  to  both  kinds  of  double  image  at  the 
same  time.  If  we  admit  intuition  at  all  in  this  connection 
we  must  farther  grant  that  a  distinction  can  thus  be  made 
instantly  between  these  opposite  kinds  of  images,  even  when 
they  are  so  minute  that  the  unaided  eyes  cannot  separate 
them  through  an  act  of  conscious  judgment ;  and  that  this 
is  habitually  done  by  thousands  wno  throughout  life  fail  to 
suspect  even  the  existence  of  such  duplication  in  any  part  of 
the  field  of  view.  If  there  is  any  perception  oi  double 
images,  even  when  the  interval  between  the  components  is 
wide,  it  is  by  an  act  of  special  attention.  Many  of  our 
judgments,  not  only  in  vision  but  in  the  performance  of 
other  bodily  functions,  are  instantaneous  and  unconscious  ; 
but  probably  we  shall  never  be  able  to  put  an  exact  dividing 
line  between  those  due  to  the  experience  of  the  individual 
and  those  that  spring  from  tendencies  transmitted  by  the 
race.  We  learn  to  see,  just  as  we  learn  to  walk  or  talk  in 
infancy,  by  oft-repeated  efforts  which  form  a  succession  of 
experiences.  If  passive  seeing  be  a  result  of  mere  inherit- 
ance, then  active  looking  is  superadded  as  a  I'^nlt  of  training. 
The  empirical  theory,  if  sufficient  to  explain  all  known  facts 
of  vision,  can  leave  no  room  for  intuition,  and  its  resources 


mast  be  exhausted  before  any  resort  to  intuitioQ  ca&  be 
deemed  necessary. 

To  test  the  illusions  of  abnormal  vision  by  the  ligUof  the 
electric  spark,  a  series  of  experiments  has  been  made  in^di 
the  optic  angle  was  varied  from  8®  of  divergence  to  50**  o( 
convergence  of  visual  lines.  The  graduated  reflecting  stereo- 
scope was  emploved,  the  mode  of  experiment  being  the  same 
as  that  described  in  a  former  paper,  the  manipalatoi  of  tbe 
apparatus  keeping  the  observer's  record  of  estimates.  Ur. 
Snare  and  myself  relieved  each  other  by  turns,  taking  care 
to  avoid  fatigue  of  the  muscles  of  the  eyes,  eadi  remamiog 
ignorant  of  his  own  record  until  the  entire  series  of  experi- 
ments was  completed.    After  the  arms  of  the  stereoscope  had 
been  arranged  to  necessitate  a  particular  value  of  tiie  opdc 
angle  the  observer  opened  his  eyes,  and,  by  the  light  o(  a 
slow  succession  of  sparks,  adjusted  them  to  seonre  bioodar 
vision  of  the  stereograph  of  the  moon,  each  picture  of  ?^h 
was  kept  in  a  fixed  position  on  the  arm  that  carried  it.  Tk 
observer's  judgment  of  the  distance  and  diameter  of  the 
combined  image  was  then  recorded.    Eight  estimates  for 
each  of  thirteen  values  of  the  optic  angle  were  made  is 
irregular  succession  by  each  observer,  the  experiments  bdog 
distributed  through  two  weeks.     On  examination  of  ik 
results  attained,  they  were  found  not  to  differ  matdaflr 
from  those  published  in  a  former  paper  by  myself,  as  Becmed 
with  continuous  light.     The  limits  of  error  were  macli 
wider,  aa  might   be  expected,  showing   that  any  singk 
judgment   under    such    abnormal    conditions  has  xin 
little  value  ;  but  that,  even  when  there  is  little  opportonity 
for  plav  of  the  eyes,  the  effect  of  muscular  strain  on  tli 
internal  rectus  and  ciliary  muscles  iB  to  modify  the  uncon- 
scious interpretation  of  the  retinal  image,  making  the|HCte 
look  much  smaller  and  nearer,  but  not  neces^j  at  the 
intersection  of  visual  lines.    Mr.  Share's  judgments  of  dis- 
tance and  size  were  almost  uniformly  a  little  less  than  inj 
own.    In  cases  of  optic  divergence  it  was  more  difficnlt  w 
secure  the  proper  adjustment  of  visual  lines  than  in  those  q( 
convergence.    Distinct  vision  was  not  attainable  for  dim- 
gence  of  more  than  — 3^,  though  with  slight  indistinctoea 
I  found  it  possible  to  attain  uie  perception  of  binocnk 
relief  for  values  as  high  as  — 7^.    As  a  limit,  therefore, -J^ 
was    selected,  and  this  was  attained  bv  both  obserres, 
through    voluntary  control  of  the   oculo-motor  mosclfc. 
Since  divergence  of  visual  lines  is  never  necessary  in  orfi; 
nary  vision,  such  adaptation  of  the  eyes  if  these  be  nonm 
and   not  specially   trained,  requires  usually  two  eitena: 
points  of  fixation,  and  time  becomes  an  element  of  moR 
importance  than  when  the  co-ordination  of  muscular  actaa* 
is  such  as  habit  has  made  easy. 


THEORY  APPLIED  BY  M.  G.  CABA- 
NELLAS  TO  THE  RECENT  EXPERI 
MENTS  MADE  BY  M.  MARCEL 
DEPREZ  ON  THE  TRANSMISSION 
OF  POWER  FROM  MIESBACH  TO 
MUNICH. 


M.  Oabanellas,  who  has  given  much  consideration  to  tlr 
questions  of  production  and  distribution  of  energy  by  efe- 
tricity,  and  who  is  the  author  of  a  system  of  antooi* 
workmg  of  such  a  problem,  has  just  oommunicated  tour 
"  Academic  des  Sciences  "  of  Paris  the  following  tbecfj 
"  In  the  transmission  of  mechanical  energy  by  means  d^ 
identical  dynamo-electric  machines,  the  ratio  of  the  fee* 
does  not  express  the  value  of  the  return  ;  the  return  is  eq« 
to  the  product  of  the  ratio  of  the  speeds  into  the  nAod^ 
fields." 

Those  who  have  had  experience  with  dynamo-eleitr^ 
machines  have  remarked  that  for  a  given  n'^.'' 
revolutions,  per  unit  of  time,  of  the  generating  B>f** 
the  maximum  work  is  not  obtained  from  the  w^* 
machine  when  this  is  allowed  to  go  at  half  the  sm  ^ 
the  generating  machine ;  but  for  a  large  number  of  ^ 
of  machines,  the  receiving  machine  shomd  go  at  t^*^" 
the  speed  of  the  generator  to  obtain  the  maximum^ 
work.    This  fact,  however,  is  in  contradiction  mivt^ 
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which   IB   found   in    several   scientific   works,  a   theory 
which  admits,  explicitly  or  implicitly,  the  equality  of  the 
fields  of  the  generator  and  receiver.    Bat  it  mast  be  granted 
by  every  one   that  from  Lenz's  law    there    follows   the 
necessary   reaction   between    the   field   and   the   moving 
corrent  in  each  machine.     The  theory  of  M.  Oabanellas 
takes  exact  account  of  all  experimental  results ;  his  example 
shows  how    great  this  reaction   may  become  with   high 
speeds.     M.  Cabanellas'  communication  is,  moreover,  of 
great  interest  on  account  of  the  general  method  of  reforming 
the  electric  elements,  which  he  applies  to  the  particular 
case  of  the  experiments  of  M.  Marcel  Deprez  as  to  speeds, 
iflFerences  of  potential,  and  current  observed  at  Munich  by 
the  engineer  who  carried  out  the  following  experiments  in 
accordance  with  the  instructions  of  M.  Marcel  Deprez.* 
Now  that  very  exact  instruments  for  measuring  current  and 
difference  of  potential  are  obtainable,  the  value  observed  by 
the  easy  method  of  M.  Oabanellas  for  the  total  work  given 
electrically  to  the  generator   has  every  reason  for  being 
much  more  exact  than  the  value  of  the  work  obtained  by 
interposing  a  transmission  dynamometer  between  the  me- 
chanical source  of  power  and  the  generating  dynamo,  since 
at  a  speed  of  2,200  revolutions   per  minute  the   error 
introduced  in  the  traction  pull,  and  thence  in  the  work  of 
one  revolution,  is  multiplied  86  times  in  the  determination 
of  work  per  second.    In  this  method,  M.  Oabanellas  has 
profited  greatly  by  his  former  experiment  on  the  increase  of 
mtemal  resistance  of  machines  when  running. 

''  In  a  series  of  studies  on  electrical  machines  communi- 
cated to  the  *  Academic  des  Sciences,'  I  have  anaJys^  the 
theoretical  reasons  which  differentiate  the  reflex  magnetic 
and   electric  elements  of   a  machine,  according  as   this 
machine  is  worked  mechanicallv  to  create  electric  currents,  or 
is  worked  electrically  to  produce  mechanical  work.    But 
No.  15  du  Tome  XCV.  des  Comptes  Rendus  (Oct.   9th, 
1882)  has,  on  page  638,  a  note  from  M.  Marcel  Deprez,  the 
conclusions  of  which  prove  to  me  that  in  the  interest  of 
science  and    its  applications,  it  is   indispensable  to  call 
attention  to  the  results  of  the  experiments  of  which  I  have 
spoken  in  a  manner  sufficiently  concise  for  the  figures  to  be 
followed.     M.  Marcel  Deprez  gives  the  results  of  an  interes- 
ting experiment  on  the  transmission  of  power  to  a  great 
distance,  which  he  has  made  from  Miesbacn  to  Munich  (57 
kilometres  of  overhead  telegraph  line).    According  to  the 
note,  the  receiving  Oramme  machine  developed  half  a  horse- 
power, measured  on  a  brake  at  1,500  revolutions  per  minute, 
an  identical  Gramme  generator  at  Miesbach  ranning  at  2,200 
revolutions.     M.  Marcel  Deprez  concludes  'That  subtrac- 
ting the  passive  resistances  of  every  kind,  the  ratio  of  the 
work    reproduced   at  Munich,  to  the  work  expended  at 
Miesbach,  was  as  ^  =  more  than  60  per  cent.*    It  was  a 
departure  from  the  above-auoted  theory  that  caused  M. 
Marcel  Deprez  in  the  preceoing  assertion  to  make  an  error 
which  is  very  far  from  negligible,  since  I  will  show  that  from 
the  results  of  this  experiment,  the  return  instead  of  being  about 
GO  per  cent,  was  about  20  per  cent, ;  that  is  to  say,  about 
one-third  as  much  as  the  author  of  this  experiment  imagined. 
The    above-mentioned   notes   besides   the  speeds   of  the 
machines  and  the  work  reproduced,  give  only  the  resis- 
tances (in  repose)  of  each  of  the  two  machines  (470  ohms), 
and    the  total   resistance   (line-wire  and  return)  of  the 
telegraph  circuit  (950  ohms).    There  would  not  be  in  this* 
the  elements  necessary  for  a  numerical  estimation,  but  I  find 
the  following  series  of  figures  in  a  recent  publication  which 
relates  to  the  experiment  at  Munich.    Bmletin  de  la  Gie. 
Internationale  des  T6Mphones  :  Power  transmitted  i  horse- 
power, resistance  of  each  machine  460  ohms,  resistance  of 
line  1,000  ohms,  speed  of  generator  2,100  revolutions,  speed 
of  receiver  1,400  revolutions,  difference  of  potential  between 
the  terminals  of  the  generator  2,400  volts,  and  between  the 
terminals  of  the  receiver  1,600  volts,  current  0*5  ampferes. 
It  will  be  seen  that  the  two  sources  of  information  present 
in  what  they  have  in  common  an  agreement  sufficient  to 
permit  both  to  be  taken  as  the  base  of  an  approximate 
calculation.    It  is  reasonable  to  take  without  selection  the 
figures  of  the  most  complete  source  which  can  be  applied, 
althongh  they  are  a  Uttle  different  from  those  of  the  experi- 
ment noted  by  M.  Deprez.    Let  i  =  current,  b,  the  electro- 
motive force  of  the  generator,  «,  that  of  the  receiver,  r,  the 

*  M.  Cabaziellas  has  ainoe  aoqoired  proof  of  the  authenticity  of 
these  flgriree. 


resistance  of  the  generator  when  working,  p,  that  of  the 
receiver,  r,  that  of  the  line,  e,  the  difference  of  potential  at 
the  terminals  of  the  generator,  ci,  the  difference  of  potential 
at  the  terminals  of  the  receiver,  /,  the  mechanical  work 
reproduced  per  second  (kilogramme-metre),  ^,  the  useless 
work  of  the  receiver  through  rubbing  of  the  brushes  and 
resistance  of  the  air,  g,  the  acceleration  of  gravity.  Neglect- 
ing at  first  the  work  done  uselessly,  we  have : — 

.  .    ,  Ui  —  fft      1,600      0-5  — 10x87-5 

1,700  ohms,  and 
e=  fj  —  IP  =  1,600  —  0-5  X  1,700  =  ?i=  750  volts. 

But  the  resistance  of  the  machine  in  repose  is  460  ohms, 
and  therefore  the  increase  for  1,400  revolutions  is  1,700  — 
460  =  1,240  ohms.    The  increase  for  2,100  turns  will  be 

^'^^^  lo'^^^'  ^^  ^^^^  *^^  ^^®  generator,  r  =  460  + 1860 
=  2,320  ohms,  and  B  =  c  +  rt  =  2,400  +  2,820  x  0*5  = 
8,560  volts,  and  therefore  the  return  ig  fi  or  —  =  „---— 

=  21*06  per  cent.,  admitting  that  the  current  is  not  less  at 
the  receiver  than  at  the  generator,  which  would  again  lower 
the  return.     As  verification, 

._    E  — g  3,560  —  750 

*  ~  7+aHFp  ^  2,320  +  1,000  +  1,700  "  ^'^^  amperes, 

which  represents  a  loss  of ——  ampere  =  1-llth  of  the  cur- 
rent, in  a  total  length  of  wure  of  more  than  100  kilometres. 
The  positive  and  negative  tensions  vary  gradually,  from  a 
difference  of  1,200  to  800  volts,  with  the  potential  of  the 
earth.  If  it  is  wished  to  take  account  of  the  work,  (^,  re- 
produced uselessly  in  the  receiver,  the  formula  becomes 

,,i  =  gt  +  gt'  +  t^pt\pt^  =  ''llZ£4^±l\ei'   =    '1  — 

I' 

»p^  —  ^ ,  and  since  pt^  =  Pi  —  ^  /.  et^  =  f i  —  Vo  =  «<,, 

which  should  be  a  priori.  The  useless  work,  f,  is  easy  to 
measure  dynamically,  and  even  electrically,  by  a  method 
which  I  have  communicated,  and  which  has  been  inserted 
in  the  Oomptes  Rendus.  In  the  absence  of  direct  measure- 
ments, we  may  estimate  this  useless  consumption  at  1-lOth 
of  the  mechanical  power  reproduced  by  the  receiver,  i.e.,  at 
3*75  kilogramme-metres  per  second.  The  above  formula 
gives  us  for 

/  =  37-5  and  i^  =  3*75,  p  =  1,550  ohms,  e  =  750  volts, 
without  any  change,  increase  for  1,400  turns  =  1,080,  r  = 

470  ^  L2§^_!!J!l2?==  2,090  ohms,  e  =  2,400  +  2,090  x 
1,400 

0-5  =  3,445  volts,  -  =  J^  =  21*77  per  cent. 
E       3,445  ^ 

"  Using  the  figures  of  M.  Deprez*s  note  for  inert  resist- 
ances, it  would  be 

3,445  —  750 


=  0*58  amperes. 


1,550  +  950  +  2,090 

All  our  conclusions  stand.  If  in  the  numerator  of  *  we 
take  account  of  the  difference  of  potential  lost  through 
derivation  on  the  line,  we  find  0*51  amperes.  We  have 
judged  it  interesting  to  pass  through  all  the  details  of  the 
reconstruction  of  the  electric  elements,  for  we  might  have  at 
once  applied  the  formula — 

Return  = ^ 

which  anplies  if  the  line  is  perfectly  insulated.  K,  n,  ixcq 
the  speeofl  of  the  generator  and  receiver,  a  is  the  resistance 
of  the  machine  in  repose  at  the  strength  of  current,  t.  But 
the  formula — 

Return  =   ^ 


'1-  |[v-^('i^^i)]-«^^^ 


N  —  Bl 


in  which  e,i  is  the  difference  of  potential  between  the  termi- 
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nals  of  the  machine,  worked  at  a  speed,  M,  by  a  current,  i, 
the  work  got  out  by  the  brake  being  ^,  and  the  useless 
work  <^i,  rt|  being  the  resistance  at  rest  under  the  strength 
of  current  i.  The  value  of  the  current  i  at  the  generator 
being  greater  than  »,  the  value  of  the  current  at  the  receiver 
approximating  in  this  case  where  the  line  is  imperfectly 
insulated,  the  formula — 

fft 


Eetum  = 


•■*'K(i--K'-^)-«"-^] 


may  be  employed.  With  the  preceding  approximate  figures 
a  calculation  would  give  i  =  0"65,  which  would  reduce  the 
return  to  less  than  15  per  cent. 

"  The  kind  of  calculation  which  I  have  just  made  shows 
how  useM  and  practical  is  the  consideration  of  the  increase  of 
internal  resistance  of  machines  whilst  working ;  also  with 
what  ease  it  allows  a  great  error  to  be  rectified  and  of 
finding  the  return  which  a  measure  of  the  power  expended 
at  Miesbach  will  give,  a  measurement  which  is  particularly 
easy  and  exact  if,  as  has  been  remarked,  the  generator  is 
driven  by  a  separate  gas-engine.  In  fact,  when  M.  Deprez 
admits  that  the  return  is  equal  to  the  ratio  of  the  snceds,  he 
implicitly  admits  the  equality  of  the  magnetic  fields  of  the 
generator  and  receiver,  whereas,  through  the  reflex  actions 
of  which  I  have  spoken  (electric  current  in  movement 
inducing  magnetism)  the  generating  field  was  more  intense 
than  the  magnetic  field  which  the  same  current  would 
develop  with  Uie  armature  in  repose  or  turning  with  an 
open  circuit,  and  the  field  of  the  receiver  was  less  intense 
than  this  field  not  influenced,  so  that  according  to  the 
figures  given,  the  field  of  the  receiver  in  this  experiment 
would  be  three  times  less  intense  than  the  magnetic  field 
of  the  generator. 

"(Signed)    G.  OABANELLAS." 

[This  communication  has  been  kindly  sent  to  us  by  Mr. 
W.  Cross,  who  received  it  himself  direct  from  the  Author. 
— Eds.  Eleo.  Rev.] 
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THE    SOCIETY    OF     TELEGEAPH     ENGINEERS 
AND  OF  ELECTRICIANS. 


An  ordinary  general  meeting  of  this  socie^was  held  on 
Thursday,  November  9th,  Lieut.-Col.  Webbbr,  R.E., 
president,  in  the  chair.  The  minutes  of  the  last  ordinary 
general  meeting  having  been  read  and  confirmed,  and  the 
Bst  of  proposed  new  members  read,  the  secretary  read  a  list 
of  donations  to  the  library  of  the  society  ;  he  also  announced 
that  the  diphme  ffhonneur  which  had  been  awarded  to  the 
Society  by  the  Council  of  the  recent  Electrical  Exhibition  at 
Paris  had  been  duly  received. 

The  Secretary  then  read  a  short  paper  by  CoL  Frank 
Boi/roN  (hon.  secretary)  on  '*  Some  Further  Historical  Notes 
on  the  Electric  Light,"  bringing  the  subject  up  to  the 
80th  September,  1882.  The  author  stated  that  owing  to 
the  favourable  reception  which  his  first  paper,  read  before 
the  society  in  Mav,  1879,  had  met  with,  he  had  been  in- 
duced to  continue  the  subject  so  as  to  bring  it  up  to  date. 
The  conditions  in  1879  were  diflerent  from  what  they  were 
now,  the  subject  of  the  electric  light  was  then  new.  Since 
1879  the  number  of  patent  specifications,  bearing  on  the 
subject  and  published,  were  considerably  greater  than  those 
issued  previous  to  that  year.  The  numoer  of  electric  light 
patents  taken  out  since  the  date  of  the  author's  last  paper 
exceeded  550.  Although,  considerinff  the  great  importance 
of  the  subject,  it  might  be  thought  that  the  Commissioners 
of  Patents  should  have  undertaken  the  work  of  classifying  the 

g stents,  yet  the  necessity  of  this  has  failed  to  strike  them, 
wing  to  the  immense  amount  of  work  which  a  complete 
classification  would  have  involved,  the  author  only  oflfers  the 
new  paper  as  a  supplement  to  the  first  one.  He  referred  to 
the  great  assistance  he  had  derived  from  the  valuable  col- 
lection of  electrical  patents  presented  to  the  society  by  the 
Commissioners  of  Patents.  The  author  suggested  that  if 
thft^"   '""--^  patents  were  classed  under  their  various  head- 


ings and  bound  up,  or  a  classified  index  of  them  made,  tbe 
labour  of  searching  for  any  particulM*  patent  would  be  con- 
siderably lessened. 

A  paper  was  then  read  by  Mr.  W.  H.  Preece,  P.R.8.,  on 
"  The  Munich  Electrical  Exhibitioa  of  1882."    The  author 
stated  that  although   a  number  of  invitations  had  been 
issued  by  the  Council  of  the  Exhibition,  the  Post-office  bid 
not  been  amongst  the  number  of  those  who  had  received 
one.    England  was  not  properly  represented  at  the  Exhibi- 
tion as  a  consequence.    The  display  was  national,  and  not 
international,  and  moreover,  it  was  decidedly  South  Gemian, 
the  two  principal  firms  of  Siemens  and  Halske,  and  Fdtenand 
Guillaume,  not  being  repres«ited.    Although  the  number  of 
exhibits  was  very  limited,  being  but  170,  as  against  1,700 
at  Paris,  nevertheless  the  Exhibition  was  very  mtereaUng. 
Munich  was  the  seat  of  all  Steinheil's  discoveries,  the  tele- 
graph invent^  by  him  being  brought  out  Uiere  in  1837; 
this  tel^raph  was  quite  a  practical  instrument.    The  earth 
circuit  was  also  discovered  by  SteinheiL    The  ExhiWikm 
was  held  in  a  glass  birilding,  similar  to  the  Crystal  Palace 
on  a  small  scale.    Its  object  was  to  bring  before  the  Gennaii 
world  the  progress  of  tdegraphy,  and  also  to  effect  experi- 
ments, so  as  to  determine  accurately  the  relative  merit*  of 
different  forms  of  apparatus ;  its  object  also  was  to  show  how 
space  could  be  illummated,  the  result  being  highly  artirtic 
The  genial  arrangement  of  the  building  was  very  eflfective. 
At  the  main  entrance  was  a  fountain  illuminated  by  the 
electric  light.    A  striking  contrast  was  obtained  by  two 
buildings,  one  representing  the  "Past"  and  the  other  the 
"  Present."    The  former  was  an  old  hut,  containing  a  table, 
stool,    crucifix,    &o.,    and  lighted  by  an  oil  lamp ;  the 
*'  Present "  was  a  library  of  the  modem  type,  artaafacaflj 
fitted  up  and  lighted  by  moandescence  electric  lamps.   The 
most  remarkable  point  of  all  in  the  Exhibition  was  the 
system  of  technical  measurements,  which  had  been  arranged 
for  testing  the  various  exhibits.    This  wiis  most  complete^ 
and  consequently  the  c^ificates  which  would  be  given  to 
the  different  exhibitors,  and  which  would  contain  theresolte 
of  the  tests,  would  be  of  real  value.    It  was  decided  not  to 
grant  medals,  but  simply  the  certificates.    This  arrange- 
ment the  author  considered  very  good,  since  it  wonld  dieck 
amateuring  nonsense,  for  only  scientific  fiacta  would  begirai, 
and  those  if  properly  made  use  of  would  greatly  t«id  to 
check  the  progress  of  electric  companies  of  a  purely  gpeco- 
lative  nature. 

In  the  nave  was  a  copy  of  an  old  Norman  churon  com- 
pletely fitted  with  the  usual  ecclesiastical  fittings  and  fiim- 
ture,  and  with  a  lay  figure  of  a  priest ;  this  building  wa 
lighted  with  the  Orompion  arc  light.  On  the  opposite  ate 
of  the  Exhibition  waa  a  theatre,  lighted  witJi  Edison  incin- 
descence  lamps  hung  in  festoons,  an  arc  light  being  in  the 
centre  ;  the  arrangement  by  which  the  lighta  could  bem- 
creased  or  diminished  in  bnlliancy  as  desired  was  very  ato- 
factory.  The  lighting  of  the  picture  gallery  was  dec^ed^ 
bad.  The  general  results  of  the  lighting  confirmed  uie 
author  in  his  opinion  that  arc  lighta  were  only  smtabfe  wr 
out-door,  and  incandescence  lamps  for  in-door,  illumination. 
Amongst  the  machines  for  producing  electeicity  there  w^ 
several  of  the  Holtz  type,  including  that  of  Voss.  Annmbff 
of  hand  dynamo  machmes,  costing  fix)m  £15  upwards,  vg« 
also  shown.  The  accumulators  of  Plants  were  exhibited 
amongst  others,  and  also  a  new  accumulator  mTOJtcd  bj 
Schultze,  of  Strasbourg.  The  plates  in  this  arrang^eni 
were  coated  with  sulphide  of  lead  and  were  wnmoffled  n 
sulphuric  acid.  Owing  to  the  development  of  sulphnrettei 
hydrogen,  which  took  place  at  one  of  the  plates  when  it  w» 
being  charged,  the  use  of  this  accumulator  was  very  objec- 
tionable. «  ^      ,        ,       J  T)««I 

The  display  of  cables,  except  that  of  Berthoud  and  iww, 
waa  insignificant.  A  good  exhibit  of  pho^hor  bronK  wire 
was  shown  ;  this  material  is  very  durable,  fight,  and  stronf, 
but  its  resistance  is  high.  The  firm  of  Montefion  i^^ 
however,  have  a  specimen  of  No.  14^  B.W.G.,  who«ejs»^ 
ductivity  is  said  to  be  equal  to  that  of  copper,  wtiiW  ^ 
breaking  strain  is  equal  to  that  of  steel.  Specimens  a 
phosphor  bronze  are  now  under  trial  in  England.       ^ 

Amongst  the  historical  apparatus  was  8<>e°™«P*JXl 
OTaph  of  1829,  Steinheil's  telegraph  of  1889,  and  the  m^^ 
5eis  telephone  invented  in  1861. 

The  display  of  engines  was  very  bad.    An  ^o 
however,  must  be  made  as  regards  the  exhiO^of  «*■* 
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BnstoQ  &  Proctor,  of  Lincoln,  which  was  extremely  good. 
The  author  was  mnch  struck  with  the  number  of  old  inven- 
tions exhibited  as  new  inventions  under  new  names ;  for 
instance,  the  dynamo  of  Schaeffer  was  nothing  more  than 
that  of  Siemens,  also  the  dynamo  of  Neumayer  was  as  like 
the  Edison  apparatus  as  it  could  possibly  be.  Amongst 
batteries  the  Leclanch6  pure  and  simple  could  be  seen  under 
a  new  name. 

Of  the  dynamo  machines  those  shown  bv  Schuckert  were 
the  best,  and  the  report  of  the  jury  would,  the  author  be- 
lieved, tell  very  nauch  in  favour  of  this  invention. 

The  transmission  of  force  by  water-power,  distant  5  kilo- 
metres from  the  Exhibition,  was  shown  in  full  operation. 
The  power  was  obtained  by  a  turbine  driven  by  falls  on  the 
river  Iser  at  a  rate  of  1,650  revolutions  a  minute ;  the  current 
obtained  lit  up  11  arc  lamps,  7  being  in  the  palace  and  4 
in  the  grand  place.  An  exhibition  of  the  transmission  of 
power  was  also  shown  by  Marcel  Deprez,  the  power  being 
obtained  from  a  gas-engine,  and  transmitted  a  distance  of 
84  miles  from  Munich.  The  wires  were  two  in  number, 
and  were  of  4^  mm.,  with  a  resistance  of  650  ohms.  Two 
gramme  machmes  were  used,  and  the  horse-power  developed 
was  half.  The  loss  was  not  stated,  but  a  calculation  bi^ 
on  the  known  leakage  which  takes  place  over  wires  in 
England  shows  that  over  a  length  of  100  miles  in  damp 
weather  a  loss  of  60  per  cent,  would  take  place,  and  of  8 

Cer  cent,  in  fine  weather.     It  was  an  interesting  fact, 
owever,  to   see    the   transmission  of  power   in    actual 
operation. 

In  electric  lamps  there  was  nothing  very  new.  Crompton's 
arc  lamps  were,  m  the  author's  estimation,  the  best ;  these 
were  worked  by  Biir^  machines  and  were  the  only  English 
exhibits  of  the  kind  m  the  building. 

A  convenient  form  of  electric  light  for  transport  purposes 
was  shown.  This  consisted  of  two  trucks,  on  one  of  which 
was  mounted  the  engine  and  dynamo,  and  on  fhe  other  was 
the  lamp,  which  was  mounted  on  an  adjustable  post  which 
could  be  lengthened  or  shortened  by  a  lazy  tongs  movement. 
Incandescent  lamps  of  the  Edison  and  Swan  type  were  i^own 
imder  different  names.  Gruto's  incandescent  lamp  was, 
however,  a  noveltv  as  regards  its  manufacture ;  this  lamp 
waa  formed  of  a  platinum  loop  in  the  usud  glass  globe,  on 
this  loop  carbon  was  deposited  by  keeping  the  same  incan- 
descent m  an  atmosphere  of  carburetted  hydrogen.  When  the 
deposition  was  complete  the  platinum  was  deflagrated,  leaving 
only  a  tube  of  carbon.  This  lamp  is  said  to  give  12  candle- 
power  with  ^  ampere  of  current.  If  this  is  true  it  is  a  step 
in  advance. 

In  tel^raphs  there  was  but  little  new.  England  has  but 
little  to  be  taught  in  this  branch,  even  the  Ajnericans  have 
to  come  to  ns  for  fstst-speed  apparatus.  A  railway  Morse 
signalling  system,  for  enabling  any  station  on  a  line  to  be 
called  np,  has  the  merit  of  great  ingenuity.  Telephones 
were  not  conspicuous  by  improvements  effected  in  them,  in 
fact  the  exhibits  rather  tended  to  show  how  bad  telephones 
could  be  made.  An  instrument  with  a  3  ft.  disc,  designed 
to  give  loud  sounds  and  worked  over  a  line  of  30  miles,  was 
shown  working,  but  the  result  was  a  mere  fiasco. 

Some  exhibitors  showed  some  pretty  adaptations  of  mo- 
tion obtained  by  the  movement  of  a  telephonic  diaphr^m. 

The  effect  of  deafness  produced  by  holding  two  telephones 
to  the  ears  was  strikingly  exemplified. 

Fire  alarms,  automatic  signals,  electric  thermometers,  and 
lightning  conductors  were  freely  exhibited.  The  free  use  of 
lightning  protectors  was  a  special  feature  in  Oermany,  the 
very  oomjuete  systems  employed  being  in  striking  contrast 
to  the  state  of  idTairs  in  England. 

Bailway  signalling  was  largely  represented,  the  most 
noticeable  being  the  system  adopted  on  the  French  Ghemin 
de  fer  du  Nord. 

Clocks,  bells,  water-meters,  were  numerous,  but  did  not 
present  any  remarkable  points  of  great  noveltv. 

In  batteries  there  was  nothing  new  or  worthy  of  mention. 
Electroplating  was  well  represented. 

Medical  applications  of  electricity  were  largely  shown  ;  in 
particular  the  effect  of  applying  the  poles  of  an  electrical 
apparatus  to  various  muscles  of  the  face,  as  shown  by  a  series 
of  photographs,  was  very  remarkable. 

The  most  striking  feature  in  the  whole  Exhibition  was 

nndonbtedly  the  arrangements  for  testing  the  apparatus 

,  exhibited.    This  was  most  complete  and  weU  arranged.    One 


gallery  in  the  Exhibition  was  set  apart  for  a  line  of  wires 
on  insulators  to  act  as  a  resistance  for  measuring  strong 
currents ;  thermometers  were  set  in  the  gallery,  so  that  the 
temperature  at  any  time  could  be  seen,  and  thus  any  correc- 
tion for  a  change  in  the  resistance  of  the  wire  be  made. 
The  wires  were  of  copper,  and  also  of  iron,  and  any  resist- 
ance between  one-tenth  of  an  ohm  and  hftj  ohms  could  be 
obtained.  Various  galvanometers  were  exhibited,  graduated 
by  the  electrolytic  method — a  method  which,  in  the  author's 
opinion,  is  very  satisfiictory ;  two  zinc  plates  in  a  solution 
of  zinc  sulphate  are  used  for  the  electrolytic  cell.  In  order 
to  insure  accuracy  in  the  testing  arrangements  a  great 
number  of  measurements  are  m^e  by  different  experi- 
menters and  with  different  forms  of  instruments,  so  that 
the  results  obtained  may  be  considered  as  absolutely  reliable. 
Torsion  galvanometers,  quadrant  electrometers,  &c.,  were 
used  for  Uie  purpose.  No  attempts  were  made  to  introduce 
novelties  in  the  testing,  but  the  best  available  methods  were 
adopted.  The  results  of  the  testing  and  the  methods 
adopted  have  all  been  printed,  and  the  author  stated  that 
complete  copies  of  these  would  be  presented  to  the  library 
of  the  Society.  The  instruments  used  would  measure  aU 
the  necessary  units,  viz.,  of  electromotive  force,  current, 
and  resistance,  but  the  results  would  be  in  Siemens'  units, 
which  was  a  mistake.  The  resistance  of  the  lamps  was 
measured  by  the  substitution  method,  and  as  all  measure- 
ments were  made  simultaneously  and  recorded  simultaneously 
great  accuracy  and  reliability  would  be  obtained.  The 
measurements  of  horse-power  were  made  in  German  measure, 
which  is  the  same  as  the  French,  the  relative  value  comr 
pared  with  the  English  unit  being  as  736  to  746.  The 
photometric  standanl  was  the  English  candle,  and  in  cases 
where  the  comparisons  were  made  with  Carcel  burners  the 
ratio  of  the  two  would  be  as  9  or  10  to  1.  The  dynamo- 
meter for  measuring  horse-power  was  the  Hefiier  von 
Alteneck.  It  had  been  determined  to  express  the  power 
expended  in  "watts,"  the  watt,  which  was  equivalent  to  the 
volt-ampere,  was  equal  to  ^^  of  an  Englisn  horse-power. 
As  every  effort  had  been  made  to  obtain  accuracy  in 
all  the  measurements  the  results  obtained  would  be  most 
valuable. 

It  was  arranged  that  the  next  Electrical  Exhibition  should 
be  held  at  Vienna,  and  another  at  Berlin,  in  the  year  follow- 
ing. One  advantage  of  these  exhibitions  was  that  it  gave 
the  small  manufacturers  a  chance  of  coming  forward  witl^ 
some  degree  of  prominence,  since  large  firms  were  not 
represented. 

The  great  lesson  to  be  learnt  from  the  exhibitions  was 
that  technical  work  was  more  exact  than  philosophical, 
and  that  the  latter  have  much  to  learn  from  the  Society  of 
Telegraph  Engineers. 

In 'the  discussion  which  followed  the  readingof  the  paper, 
Mr.  R.  B.  Ohompton  said  that  he  did  not  agree  with  Mr. 
Preece's  remarks  with  reference  to  the  relative  utility  of 
arc  and  incandescence  lamps  ;  he  thought  that  the  two  kinds 
were  both  suitable  for  indoor  lighting,  but  that  gas  was 
best  for  outdoor  illumination.  As  regards  Cruto's  incan- 
descence lamp,  experiment  proved  that  deposited  carbon  was 
more  efficient  than  natural  carbon  ;  he  did  not  think,  how- 
ever, that  the  deflagration  of  the  platinum  wire  in  the  lamp 
would  prove  an  economical  arrangement.  The  Schuckert 
machine  he  considered  to  be  very  good,  though  practically 
it  was  an  infringement  of  the  Gramme  patent. 

Mr.  LoRRAiNB  said  that  in  the  Berthoud-Borel  cable 
paraffine  wax  is  not  now  used,  but  linseed  oil  which  had 
undergone  a  peculiar  treatment.  The  automatic  manufac- 
ture of  the  caole  was  very  remarkable,  and  it  is  an  interest- 
ing fact  that  the  machine  requires  scarcely  any  attention. 

Professor  Forbes  referred  to  the  Gentill6  Glossograph  as 
being  an  interesting  exhibit.  This  instrument  con- 
sisted of  a  number  of  springs  which  were  placed  in  the 
mouth,  and  which  made  contacts  when  speech  was  being 
uttered.  These  contacts  made  five  lines  on  a  strip  of  paper, 
and  from  these  lines  it  was  possible  to  decipher  what  were 
the  words  spoken.  He  referred  to  the  remarkably  effective 
way  in  which  the  Edison  light  in  the  theatre  could  be  turned 
np  or  down.  The  number  of  graduations  of  brilliancy  being 
twelve.  The  locomotive  electric  lamp,  which  was  fitted  on 
the  engines  of  a  local  railwwr,  was  wonderfully  effective  and 
most  remarkably  steady.  He  quite  endorsed  Mr.  Preece's 
statements  as  to  the  excellent  way  in  which  the  testing 
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arrangements  were  carried  ont.  As  r^ards  the  transmission 
of  power  qaestion,  it  was  important  that  the  relative  sizes 
of  the  transmitting  and  receiving  dynamo  should  be  con- 
sidered. This  had  not  hitherto  bsen  done.  He  considered 
that  Marcel  Deprez's  experiments  were  greatlj  open  to 
criticism. 

Mr.  A.  Siemens  pointed  ont  that  the  raising  and  lowering 
of  incandescent  lamps  was  in  fall  action  at  the  Savoy 
Theatre. 

After  a  few  words  in  reply  from  Mr.  Preece  the  meeting 
adjonmed. 

PHYSICAL  SOCESTT.— November  11th. 


Pro!  GiJFTOK,  President,  in  the  Chair* 

Professor  Bowlaxd,  of  Baltimore,  exhibited  a  number  of 
his  new  concave  gratings  for  giving  a  diffi-action  ^tectmm. 
He  explained  the  theory  of  their  action.  Gratings  can 
be  mled  on  any  snrface  of  the  lines,  are  at  a  proper  duitance 
2q)art,  and  of  the  proper  form.  The  best  snr&ce,  however, 
is  a  cylindrical  or  spherical  one.  The  gratings  are  solid 
slabs  of  polished  specolnm  metal,  roled  with  lines  e<}nidis- 
tant  by  a  special  machine  of  Professor  Rowland's  mven- 
tion.  An  account  of  this  machine  will  be  published  shortly. 
The  number  of  lines  per  inch  varied  in  the  specimens  shown 
from  5,000  to  42,000,  but  higher  numbers  can  be  engraved 
by  the  cutting  diamond.  One  great  advantage  of  their  use  is 
that  the  relative  wave-lengths  can  be  measured  by  the  micro- 
meter with  great  accuracy.  The  author  has  designed  an  inge- 
nious mech^cal  arrangement  for  keeping  the  photographic 
plates  in  focus.  In  this  w^  photograpns  of  great  distinctness 
canbeobtained.  Professor  Kowland  exhibit^  some  ten  inches 
long,  which  showed  the  b  line  doubled,  and  the  large  b  group 
very  clearly.  Lines  are  divided  by  this  method  which  have 
never  been  divided  before  ;  and  the  work  of  photo^phing 
takes  a  mere  fraction  of  the  time  formerly  required.    A 

Ehotographic  plate,  sensitive  throughout  its  length,  is  got 
y  means  of  a  mixturo  of  eocene,  iodised  coUc^ion,  and 
bromised  collodion.  Professor  Rowland  and  Captain 
Abney,  R.E.,  are  at  present  ene;aged  in  preparing  a  new 
map  of  the  whole  spectrum,  with  a  focus  of  18  feet.  In 
reply  to  Mr.  Hilgar,  F.B.  A.S.,  he  stated  that  if  the  metal  is 
the  true  speculum  metal  used  by  Lord  Bosse,  it  would  stand 
the  effects  of  climate,  he  thought ;  but  if  too  much  copper 
were  put  in  it  might  not.  In  reply  to  Mr.  Warren  de  la 
Bue,  he  said  that  42,000  was  the  largest  number  of  lines 
he  had  yet  required  to  engrave  on  the  metal. 

Professor  Guthrie  read  a  letter  from  Captain  Abney 
pointing  out  Professor  Bowland's  plates  gave  clearer 
spectra  than  anv  others;  they  were  free  from  *' ghosts," 
caused  by  periodicity  in  the  ruling ;  and  speculum  metal 
had  no  particular  absorption. 

Professor  Dewar,  P.B.S.,  observed  that  Professor  Liveing 
and  he  had  been  engaged  for  three  years  past  in  preparing 
a  map  of  the  ultra-violet  spectrum,  whicn  would  soon  ^ 
published.  He  considered  the  concave  gratings  to  make  a 
new  departure  in  the  subject,  and  that  they  would  have 
greatly  facilitated  the  preparation  of  his  map. 

Mr.  W.  Brown  then  read  a  paper  on  the  "  Conservation 
of  Energy  and  Central  Forces."  He  showed  that  the  doc- 
trine 01  the  conservation  of  energy  necessarily  involved 
central  forces,  and  could  not  be  proved  unless  on  the  assump- 
tion of  a  ^stem  of  central  forces.  This  involved  the  hypo- 
thesis of  Boscovich,  that  matter  consists  of  a  collection  of 
centres  of  force,  and  the  author  criticised  the  objections  of 
Clerk  Maxwell,  Tait,  and  others  to  Boscovich's  theory.  The 
paper  will  appear  in  the  Transactions  of  the  Society. 

rrofessor  S.  P.  Thompson  read  some  '*  Historical  Notes 
on  Physics,"  in  which  he  showed  that  the  voltaic  arc 
between  carbon  points  was  produced  by  a  Mr.  Etienne 
Caspar  Bobertson  (whose  name  indicates  a  Scotch  origin)  at 
Paris,  in  1802.  This  reference  is  found  in  the  Journal  ds 
Paris  for  that  year.  Laboratory  note-books  at  the  Boyal 
Institution,  however,  aro  said  to  show  that  Davy  experi- 
mented with  the  arc  ^uite  as  early.  The  experiment  usually 
attributed  to  Franklm  of  exhausting  air  from  a  vessel  of 
water  "  off  the  boil,"  and  causing  it  to  boil  afresh,  is  found 
in  Boyle's  "New  Experiments  Touching  the  Spring  of  the 
Air.''     Professor  Thompson  also  exhibited  an  early  Beis 


telephone,  made  by  Philipp  Beis  in  1861,  at  Fiankfort,  and 
designed  to  transmit  speech.  It  was  modelled  on  the 
human  ear,  one  form  of  transmitter  being  a  rndely  carTed 
wooden  ear,  with  a  tympan  having  a  jdatinmn  wire  bdiind, 
hard  pressed  against  a  platinum-tipped  adjustable  $pm. 
Professor  Thompson  showed  by  various  prooft  that  lA 
were  actually  sent  by  that  and  similar  apparatos. 


TO  COBBESPOKDENTS. 


No  notioe  oftn  be  taken  of  uumjmaoB  eoomimiioations.  Wbiteres 
ifl  intended  for  insertion  mnet  be  anthenticated  b j  the  name  ud 
addrees  of  the  writer,  not  neoeaaarily  for  poblioation,  bat  «a  a 
goArantee  of  good  faith. 

Letters,  ftc.,  for  the  "CoRe8pondenoe"oofaxnin8ahoii]dimTeiiofc1ita 
than  Toeeday  morning  if  thej  are  desired  to  i^icear  hi  the  follov> 
ing  nnmber,  snoh  oommonioatioos  tobe  addresBeatothe  **£diton," 
Elboxbioal  Rbvzkw,  22,  Paternoster  Bow,  London,  E.C. 

Letters  respecting  Advertisenients,  Snbeoriptioos,  ftc.,  ahoold  be  leot 
to  the  *'  Pobh&ber,"  Elbcibical  Bbvzkw,  at  above  address. 


SUBSCBXPnON  BlTKS. 

Thb  Euktibhul  Bsraw  can  be  had,  bj  order,  from  any  neva^oi 
in  town  or  country ;  or  it  can  be  supplied  direct  from  the  oiEee  aa 
the  foUowing  terms  (payable  in  adyanoe) : — 

Half-yearly  (postage  included) 08.  9d. 

Yearly  „  „  198. 6d. 


FoBsiON  SuBscBXPnoir  Batbb. 

To  an  foreign  countries  (except  those  mentioned  below)  :— 

Half-yearly  (postage  included) lOs.  lOd. 

Yearly  „  „  2l8.    8d. 

Sxeeptiotu: — Abyssinia,  Aden,  .Borneo,  Ceylon,  India,  Jm^ 
Labuan,  Mozambique,  Penang,  PersiA  vid  Brindisi,  FhilippiBe 
Islands,  Singapore,  Zanzibar,  to  which  plaoes  the  rates  are:— 

lis.  lid. 


Half-yearly  (postage  included) 
Yearly  „  „ 


238.  lOd. 


A  few  complete  sets  of  Thb  Elbctbical  Bevzbw  (Vols.  1  to  10),  booai 

in  doth,  can  be  had,  price  £7  10s.  each. 
CHoth  oases  for  binding  Thb  Eleoibigai.  Bbvzev  supplied. 


The  rates  for  Advertisements  may  be  obtained  on  applioatiaa  to  ^ 
Publisher,  Exogtbical  Beview,  22,  Paternoster  Bow,  London,  EC 

Cheques  and  Post-office  Orders  (on  Chief  Offioe,  London)  to  benudi 
payable  to  H.  Aulbasteb. 


CORRESPONDENCE. 


LEWIS'S  PATENT  SELF-BINDING  INSUUTOR. 
To  the  Edilors  of  Thb  Elkcteical  Ebvikw. 

Deab  Sibb, — I  think  no  practical  telegraph  en^eer  vill 
feel  inclined  to  question  your  opinion  on  the  ments  of  tia 
insulator.  It  appears  to  be  so  very  simple,  and  I  ahoold 
think,  so  ineipensiye,  that  it  must  commend  itsdf  to  eTtij 
man  who  has  had  any  experience  of  the  old  kindof  biodlB^- 

In  saying,  in  your  article  on  the  above  invention  in  yo« 
last  issue,  mat  although  the  old  system  of  binding  is  ''sot 

Erfect  it  cannot  be  said  to  be  inefficient,"  you  i^>pear  to 
ve  altogetlier  forgotten  the  article  you  wrote  on  Cap* 
nema's  Insulator  in  the  Review  of  the  16th  September  la* 
in  which  the  disadvantages  arising  from  the  use  of  bin^of 
wire  are  forcibly  pointed  out.  Insaying  that  the  present  m 
tern  of  binding  only  costs  id.  per  insulator,  I  think  yon  sboold 
have  stated  that  it  costs  that  sum  every  tms  the  line-wire  ^ 
bound  to  the  porcelain.  Therefore,  as  an  insulator  wft 
especially  near  large  towns,  last  out  a  dozen  wires,  it  bccooffl 
plain  that  the  first  cost  is  not,  as  you  very  fbirlj  poU 
everything  to  be  considered  in  placmg  a  viloe  upon  ttt 
kind  of  insulator  in  question.  , 

I  should  be  glad  if  Mr.  Lewis,  or  the  manufectaros* 
his  insulator,  would  advertise  their  address  in  your  next 
Yours  truly,  ^^ 

London,  November  18tt,  1882. 

[Our  correspondent  will  find  Mr.  Lewis's  address  in  ^ 
present  issue.— Eds.  Elec.  Bev.] 
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FERRANTI  v.  EDISON. 
To  the  Editors  of  The  Electrical  Review. 
giRg^ — ^Allow  me  to  ask  you  for  an  impartial  judgment 
between  two  ffTstems  of  electric  lighting,  viz.,  that  of  Edison 
and  that  of  Ferranti.    Which  of  the  two  is  the  better  and 
more  to  be  relied  upon  ?    An  answer  to  this  question  will 
greatly  oblige.    Awaiting  your  esteemed  advice, 
I  am,  yours,  &c., 
Hamburg.  PAUL   MERKEL, 

Telegraph  Engineer  and  Electrician. 

[In  answer  to  our  correspondent  we  can  onl^  say  that  the 
Edison  system  has  long  since  passed  the  expenmental  stage, 
aod  is  now  successftil  and  reliable.  We  cannot  ^ve  any 
farther  particulars  regarding  the  Ferranti  method  beyond 
what  has  abeady  appeared  in  our  columns,  as  it  has  not  yet 
been  made  public— Eds.  Elec.  Rev.] 

ELECTRJCAL  TRICYCLES, 
Ta  the  Editors  o/The  Electrical  Review. 

Sirs, — I  have  read  with  some  surprise  the  reply  of  Profe. 
Ayrton  and  Perry  to  Mr.  Reckenzaun's  letter,  which  simply 
contained  a  courteous  inquiry  as  to  the  details  of  their 
electric  tricycle,  and  evidently  was  based  upon  purely  scien- 
tific principles. 

I  trust,  therefore,  that  you  will  permit  me  to  state,  through 
the  medium  of  your  valuable  paper,  that  as  an  old  pupil  of 
Mr.  Reckenzaun's  I  feel  bound  to  say  a  word  in  his  favour  : 
that  he  is  an  excellept  draughtsman,  a  competent  teacher, 
an  engineer  in  the  highest  sense  of  the  expression,  and  a  man 
of  the  strictest  integrity,  I  do  know ;  and  I  do  not  for  a 
moment  believe  him  capable  of  the  conduct  which  Messrs. 
Ayrton  and  Perry  were  but  too  wise  to  "  half  conceal." 

I  know  several  Whitworth  scholars,  and  successftd  men 
who  took  honours  at  South  Kensington,  and  who,  like 
myself,  owe  their  success  to  the  excellent  tuition  of  Mr. 
Reckenzaun. 

I  think.  Sirs,  that  it  is  an  established  fact,  that  directly  a 
man  is  successftd  he  becomes  a  criminal  in  the  eyes  of  those 
who  would  like  to  be  too ;  nevertheless  it  seems  a  great  pity 
that  the  moral  tone  of  scientific  discussion  can  be  lowered  to 
the  extent  that  it  must  be  when  scientific  men  like  Messrs. 
Ayrton  and  Perry  descend  to  reply  to  a  courteous  inquiry  by 
a  personal  and  gratuitous  insult. 

I  am,  Sirs,  yours  very  faithfully, 

FREDERICK  WALKER. 

Chief  Engineer,  Basted  Paper  Works,  Sevenoaks,  Kent. 
November  ISth,  1882. 


SUGGESTIONS. 


To  the  Editors  o/Tbe  Electrical  Review. 

Dear  Sirs, — ^Kindly  permit  an  old  fi*iend  of  the  Elec- 
trical Review  to  offer  you  the  following  remarks. 

Tour  columns  are  full  of  news  concerning  electric  light 
and  dynamo  machines,  every  week's  number  offers  a  vast 
deal  of  information  on  these  subjects,  yet  1  should  be 
inclined,  like  poor  Oliver  Twist  s^r  he  had  eaten  the 
supper  allotted  by  the  dietary,  to  ask  for  more.  In  Vols. 
VI II.  and  IX.  you  fiivoured  your  readers  with  very  lucid 
and  detailed  descriptions  of  the  telegraphic  apparatus  in  use 
in  the  British  Postal  Telegraph  Department.  Would  not 
submarine  telegraphy  deserve  a  similar  attention?  The 
latest  improvements  in  the  syphon  recorder,  the  beautiful  key 
of  Saunders  and  others,  which  we  noticed  among  the  exhibits 
of  Messrs.  Clark,  Muirhead  &  Co.,  at  the  Paris  Electrical 
Exhibition,  in  general,  the  instrumental  arrangements  of 
cable  stations,  the  methods  of  working  lon^  submarine 
cables,  are  subjects  well  worthy  of  notice.  The  discussion 
between  Messrs.  Varley  and  Willoughby  Smith  (in  1879) 
has  thrown  a  good  deal  of  light  on  the  matter,  yet  I  should 
BSLj  that  the  student  wants  a  good  deal  more  of  it.  It 
might  be  as  well  to  reprint  Mr.  Yarley's  excellent  lecture 
delivered  at  the  Royal  Institution  in  1867.  With  regard  to 
the  duplex  system  on  cables  we  have  very  little  information, 
with  the  exception  of  a  paper  of  Dr.  Muirhead's  in  the 
Electrical  Keview,  Vol.  VII.,  and  a  similar  one  in 
journal  Teligraphique  188 1,  but  those  treat  the  matter  rather 
from  a  historical  point  of  view.  According  to  Mr.  Preece 
(inaugural  address,  Journal  Soc.  Tel  Eng.  1880)  a  great 


step  forward  in  this  direction  has  been  made  by  Mr. 
Harwood,  of  the  Eastern  Telegraph  Company,  but  with 
the  exception  of  an  incomplete  specification,  I  could  find 
no  record  of  it.  The  fac-simih  copies  of  Mr.  Stearn's 
recorder  slips,  with  which  you  presented  your  readers  in 
Vol.  VII.,  p.  168,  are  decidedly  very  interesting,  but  a  lucid 
description  of  the  duplex  arrangement  would  be  of  far 
greater  value. 

Hoping  that  you  will  be  kind  enough  to  take  some  notice 
of  my  suggestions,    I  remain  yours  fSthfully, 

FOREIGN  MEMBER  S.  T.  E. 


LIGHTNING  PROTECTORS  WANTED. 
To  the    Editors  of  The    Electrical    Review. 
SiRS,^The  following  is  taken  tcom  the  daily  press  :^- 

Srbbp  Killed  bt  LzoBnriNO. — ^During  the  thunderstorm  on 
Wednesday,  five  sheep  were  kUled  on  the  farm  of  Gotland,  Tinwald, 
belonging  to  Mr.  RiohardBon.  300  yards  of  wire-fencing  were  torn 
away  and  the  stobs  smashed  to  pieces,  and  a  large  portion  of  the 
ground  was  torn  up. 

When  several  months  ago  a  case  similar  to  the  above  came 
nnder  my  notice,  it  occor^  to  me  that  all  danger  woold  be 
obviated  by  the  fixing  of  earth-wires  to  the  posts  here  and 
there,  say,  every  tenth.  As  the  cost  would  be  trifling,  per- 
haps the  hint  may  be  worthy  of  the  consideration  of  farmers 
and  wire-fencers. 

I  am,  yours  faithftdly, 

FAREHAM. 
November  10th,  1882. 


Chromas. — We  are  sorry  that  we  accidentally  overlooked 
your  query.  The  chemical  formula  of  the  Fuller  bichromate 
battery  (which  is  now  in  use  in  the  Post-office)  is  as  fol- 
lows:— 

K,CrA  +  4H,S04  =  2KCr2804  +  4H,0  +  80 
8Zn  +  8H,S04  =  8ZnS04  +  8H, 

which  means  that  the  sulphuric  acid  in  which  the  zinc  is 
immersed,  and  the  bichromate  of  potash  in  which  the  carbon 
plate  is  placed,  become  decomposed,  so  that  sulphate  of  zinc 
add  chrome  alum  are  formed. 


}8H.O, 


NOTICE    TO    STUDENTS. 

(ELECrRICAL  ENGIKEBRING.) 

Thb  Editors  of  the  Electrical  Review  will  be  glad  to 
receive  correspondence  from  the  students  attending  the 
various  schools  of  electrical  engineering  in  London,  witn  the 
view  of  ascertaining  the  ideas  of  the  pupils  themselves  on 
the  methods  of  teaching  adopted  in  these  schools.  We 
should  particularly  be  glad  to  hear  expressions  of  opinion 
from  South  Kensington,  and  the  Cowper  Street  Schools  of 
the  City  and  Guilds  of  London  Institute.  Several  of  these 
centres  of  instruction  have  secured  a  large  number  of  pupils, 
and  as  a  thorough  knowledge  of  electrical  science  is  now 
more  than  ever  necessary  to  me  young  'electrical  engineer, 
it  will  be  interestinj?  to  know  how  &r  this  is  really  derived 
from  the  courses  of  lectures  and  experiments  to  which  the 
students  are  treated. 

Do  the  Professors  in  these  schools  carefully  consider  their 
lectures  before  delivery,  in  order  that  they  may  be  understood 
clearly  by  mentid  capacities  of  varying  degree  ?  Are  experi- 
ments carried  out  under  the  direct  supervision  of  the  teacher, 
and  are  all  the  effects  of  the  experiments  explained  to  the 
student  ?  Is  sufficient  attention  paid  to  a  proper  under- 
standing of  electrical  tables  and  formulas  by  means  of 
practical  examples  and  explanations  ? 

Are  the  classes  too  large  to  allow  of  any  individual 
attention  ? 

Are  (questions  set  at  the  end  of  each  lecture  for  pupils  to 
answer  m  writing  during  the  week  ? 

Do  the  Professors  illustrate  their  teaching  by  experimental 
work  performed  in  view  of  the  entire  class  ? 

These,  and  similar  questions  which  may  occur  to  electrical 
students,  we  should  be  glad  to  have  brief  opinions  upon  for 
reasons  which  it  is  not  necessary  to  state  here  in  deUdl,  but 
we  may  observe  generallv  that  it  is  in  the  interest  of  electri- 
cal science,  and  especially  of  the  students  thereof,  that  we 
desire  to  become  possessed  of  the  information  for  which  we 
now  ask. 
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THE    ELECTRIC    TRICYCLE. 


The  accompanying  illustration  represents  Professors  Ayrton 
and  Perry's  tncycle,  which  is  both  electrically  lighted  and 
propelled  by  means  of  a  secondary  battery,  h  is  their 
electro-motor,  placed  underneath  the  seat,  and  the  spindle 
of  which  is  geared  with  the  driving  wheel  of  the  tricycle,  44 
inches  in  diameter,  by  means  of  the  pinion,  f,  and  large 
toottied  wheel.  The  pinion  has  12  teeth  on  it,  and  tne 
large  toothed  wheel  248,  so  that  the  motor  turns  about 
twenty  times  as  fast  as  the  tricycle  wheel,  or  makes  about 
1,200  revolutions  per  minute  when  the  tricycle  is  going  at 
eight  miles  an  hour.  The  secondary  battery,  s,  which  in  the 
various  runshas  been  composed  of  Faure  cells,  Sellon-Yolckmar 


terminals  of  the  motor,  so  that  &om  the  readings  on  the  two 
instruments  the  rider  can  calculate  at  any  moment  the 
horse-power  that  is  being  expended  m  propelling  the 
tricycle,  l,  l  are  two  small  incandescent  lamps  of  about 
four  candle-power  each,  and  which  are  illnminated  by  a 
small  current  produced  by  two  of  the  accumulatora  used 
also  for  the  driving.  The  lamps  are  placed  in  the  position 
shown,  partlv  for  the  purpose  of  illuminating  the  track,  and 
partly  to  light  the  ammeter  and  voltmeter. 

The  motor  employed  is  one  of  their  ordinary  half  hone- 
power  patent  motors,  weighing  45  lbs.,  the  smdleat  onetbafc 
was  completed  when  the  tricycle  was  fitted  up,  bnt  it  is 
obvious  that  it  is  unnecessarily  powerful  for  driving  a  tricyde. 
The  smallest  weight  of  accumulators  that  they  Ittve  yet 
employed  to  produce  a  speed  of  six  miles  an  hoar  on  the 


cells,  and  lastly,  of  a  combination  of  the  two,  is  carried  on  a 
smaU  wooden  platform,  suspended  from  the  backbone  of  the 
tricycle.  By  means  of  a  commutator,  c,  seen  at  the  led 
hand  side  of  the  rider's  seat,  and  worked  with  his  left  hand, 
the  number  of  accumulators  in  circuit  with  the  electro- 
motor can  be  varied  at  will,  and  the  speed  of  the  tricycle 
altered  accordingly,  b,  is  the  handle  of  the  ordinary  brake, 
which  can  be  applied  with  the  left  hand  inmiediately  after 
turning  off  the  current  with  the  commutator,  o.  Since  by 
means  of  this  commutator  the  full  power  of  the  accumulators 
can  only  be  turned  on  by  passing  through  the  intermediate 
powers,  shocks  to  the  tricycle  and  rider  are  not  earoerienced 
at  starting,  a  is  one  of  Profis.  Ayrton  and  Perry's 
ammeters,  which  measures  at  every  moment  the  main 
current,  and  v  is  one  of  their  voltmeters,  the  readings  on  which 
continuously  show  the  electromotive   force   between  the 


level  is  150  lbs.,  and  which  contains  a  store  of  etecbfc 
energy  equal  to  about  two  horse-power-hours.  With  Hsb 
load  the  tricycle  will  not  only  propel  itself,  but,  when 
going  slowly,  will  exert  an  additional  pull  of  about  ZS  Ibt, 
as  measured  by  a  spring  balance  attached  to  its  btefc, 
and  held  l^a  person  attempting  to  resist  the  motion  of  ^ 
tricycle.  With  a  somewhat  larger  weight  of  accumDlatos 
they  have  maintained  a  speed  of  eight  miles  air  hoar  fo  * 
considerable  time  with  a  man  of  average  weight  riding.  ^ 
tricycle  is  an  ordinary  one  converted  to  this  new  nse  by  t«kffl? 
off  the  treadles  and  chain  gearing  and  replacing  it  with  ^ 
electric  arrangements  seen  in  the  figure,  out  we  undcs^ 
that  the  designers,  encouraged  by  the  success  of  the  oonTem 
vehicle,  are  at  i)resent  engaged  on  a  tricycle  spedidlyfloi^ 
for  being  electrically  propelled,  and  in  whfch,  among  ote 
improvements  over  the  present  machine^  will  be  ao  vaopi 
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that  not  merely  the  rider  but  also  the  accnmnlators  will  be 
hung  on  springs.  In  their  present  form  of  electric  tricycle 
the  ordinary  treadles  to  be  worked  by  the  feet  are  entirely 
absent,  but  in  their  first  form  the  treadles  were  left  on  so 
that  the  feet  and  the  electric  propulsion  could,  when  going 
up  steep  hills,  be  used  to  help  one  another,  an  advantage  which 
may  lead  them,  we  are  told,  to  introduce  foot  tr^les  as  a 
supplement  to  the  main  electric  driving  power  in  their  third 
and  newest  form  of  electric  tricycle. 


NOTES. 


NonoE  TO  RsADEBS. — Subscribers  are  hereby  notified  that 
in  fotore  the  supply  of  back  numbers  of  the  Electbioal 
Beview  cannot  be  guaranteed  by  the  publisher ;  it  is 
therefore  expedient  tiiat  those  who  desire  to  complete  their 
sets  diould  ao  so  at  the  first  convenient  opportunity.  The 
publisher  also  desires  to  give  notice  that  after  December 
next  all  copies  dated  six  or  more  months  previously  will  be 
supplied  only  at  enhanced  prices,  that  is  to  say,  4d.  numbers 
will  be  charged  6d.,  and  others  at  similarly  advanced  rates. 

Electric  LiOHTma. — ^At  the  last  meeting  of  the  Leith 
Dock  Commission,  a  letter  from  the  Electric  Carbon  Storage 
and  Manufacturing  Company,  offering  to  supply  the  electnc 
lighf  more  effectively  and  far  cheaper  than  any  of  their 
competitors,''  was  allowed  to  lie  on  the  table. 

The  Dudley  Town  Couucil  assembled  on  Friday  evening 
last  week  to  consider  the  desirability  of  making  application 
to  the  Board  of  Trade  for  a  Provisional  Order.  After 
discussion,  the  streets  and  gas  committee  were  given  powers 
to  oppose  all  applica^ons  by  electric  lighting  companies  for 
powers  to  snpply  the  town  with  electricity. 

It  was  announced  at  the  special  meeting  of  the  Pudsey 
Local  Board  last  week  that  the  GiUcher  Company  had 
replied  to  the  communication  addressed  to  them  that  they 
had  no  immediate  intention  of  asking  for  a  Provisional  Order 
for  the  district.  It  was  ultimately  agreed,  after  some 
debate,  that  the  board  should  do  so. 

According  to  the  Central  News  St.  Petersburg  corre- 
spondent, a  concession  has  been  granted  to  Mr.  A.  J.  Kossean, 
giving  him  the  right  to  light  all  the  imperial  theatres  with 
the  electric  light.  This,  it  is  added,  wul,  it  is  t^hought,  be 
an  effectual  protection  against  fire. 

At  Windsor  Castle  preparations  are  being  made  to 
illumine  a  portion  of  the  exterior  of  the  palace  with  the 
electric  light.  From  the  generating  machinery  recently 
erected  at  the  rear  of  the  grand  entrance  in  Qeorge  IV.'s 
Tower,  on  the  north  terrace,  wires  have  been  carried  over 
the  library  and  Norman  Gateway  to  the  battlements  of  the 
flagstafiT  turret,  on  the  Bound  Tower,  from  the  summit  of 
which  the  light  will  probably  be  displayed  after  the  return  of 
the  Queen  from  Scotland. 

Ok  Wednesday  the  Birkenhead  Corporation  specially 
gathered  together  for  the  purpose  of  considering  a  resolu- 
tion ''authorising  an  application  to  be  made  to  the  Board 
of  Trade  for  a  Licence  or  Provisional  Order  empowering  the 
supply  of  electricity  for  public  and  private  purposes  within 
an  area  comprising  the  borough  and  the  districts  of  Higher 
Bebington,  Lower  Bebington,  Poulton-cum-Spital,  Brom- 
borougb,  Bidston,  Prenton,  Noctorum,  and  Upton,  or  such 
part  or  parts  thereof  as  the  Council  shall  determine.'' 

The  Leek  Special  Electric  Lighting  Committee  have 
asked  the  Giilcher  Company  for  details  of  their  proposed 
scheme  for  supplying  Leek  with  light. 

The  shipbuilding  yards  and  sheds  belonging  to  Messrs. 
Pearce  Brothers,  Dundee,  have  for  about  a  fortnight  been 
lighted  by  electricity.  So  successfhl  has  the  installation, 
which  consists  of  ten  arc  lamps,  proved,  that  ahready  addi- 
tional arc  and  incandescent  lamps  have  been  requisitioned. 
A  special  Tan^e  engine  for  driving  the  dynamos  was  sup- 
plied by  the  Northern  Electric  Light  Company,  to  whose 
careful  management  the  success  is  largely  due. 

In  this  question  the  Town  Councillors  of  Perth  have  fol- 
lowed the  lead  of  Birmingham,  therefore  no  api)lication  will 
be  made  in  the  meantime  by  them  for  a  Provisional  Order. 
The  papers  relating  to  the  subject  have  been  remitted  to 
the  Police  and  Lighting  Committees  for  careful  examination. 


Ok  Monday  the  Broughty  Ferry  Commissioners  appointed 
a  special  committee  to  look  after  the  electric  lignting  of 
their  burgh. 

SiKCE  the  10  th  October  last  the  city  of  Surat  has  been 
lighted  by  electricity.  The  result  has  been  pronounced  a 
success. 

The  guardians  of  Smethwick  and  of  Willenhall,  with  the 
intention  of  supporting  certain  companies  who  have  served 
notices  upon  them,  w3l  refrain  from  asking  Provisional 
Order^^ 

At  the  meeting  of  the  Dundee  Gas  Commissioners  this 
week,  a  gentleman  in  the  course  of  a  speech,  said : — One 
word  about  the  cost  of  the  electric  light  as  compared  with 
gas.  I  had  the  pleasure  of  a  conversation  with  Mr. 
Beddnsgale,  manap;er  of  the  Brush  Electric  Light  Company 
of  Scotknd,  who  is  presently  here  superintending  the  erec- 
tion of  the  lamps  in  Commercial  Street,  and  in  the  course  of 
the  conversation  he  stated  that  the  cost  of  the  electric  light 
would  not  exceed  the  cost  of  gas.  Being  anxious  to  ascer- 
tain from  him  his  data  for  th^  I  put  a  few  questions  to 
him,  and  after  a  careful  calculation  I  found  that  the  cost  of 
lighting  Commercial  Street  with  five  arc  lamps,  for  the  use 
of  whidi  the  company  charge  8^.  per  hour  per  lamp,  exclu- 
sive of  the  carbons,  or  say,  4|d.  per  hour  per  lamp  mclnsive 
of  aU  charges,  for  one  year,  on  an  average  burning  ten  hours 
per  night,  would  be  £842,  while  the  cost  of  lighting  by  gas 
with  25  lamps,  beine  the  present  number  in  the  street,  each 
lamp  burning  5  cubic  feet  of  gas  per  hour,  would  only 
amount  to  £79.  Thus,  allowing  a  good  deal  for  the  supe- 
riority of  the  electric  light,  it  appears  to  me  there  is  such  a 
thing  as  buying  gold  too  dear. 

A  SPECIAL  MHBTiNa  of  the  Edinburgh  Town  Council  was 
held  on  Tuesday  to  consider  a  report  by  the  Lord  Provost's 
Committee  recommending  the  Council  to  apply  for  a  Pro- 
visionl  Order  under  the  Electric  Lighting  Act,  1882.  The 
Lord  Provost  explained  that  seven  different  companies  were 
applying  to  Parliament  for  power  to  open  their  streets  in 
order  to  light  their  houses  and  streets  by  means  of 
electricity,  and  this  Provisional  Order  was  to  enable  them 
to  protect  themselves,  and  settle  that  no  power  over  their 
streets  should  be  given  to  any  parties  except  the  corporation. 
Dr.  Russell  pointed  out  that  bit  bjr  bit,  departments  of  the 
Qovemment  were  looking  after  their  municipal  aflfeiirs,  and 
here  was  the  Board  of  Trade  taking  the  control  of  their 
lighting.  He  hoped  that  there  might  be  some  joint 
sdieme  entered  into  by  various  corporations  whereby  this 
encroachment  upon  the  management  of  their  own  affairs 
might  be  prevented.  Bailie  Anderson  was  glad  to  be  able 
to  say  that  the  suggestion  that  had  now  b^n  thrown  out, 
that  there  should  be  combined  action,  was  so.  fox  already 
adopted  that  he  fully  anticipated  there  would  be  united 
action  by  the  different  corporations.  The  matter  was 
remitted  to  the  Lord  Provost's  Committee  with  powers. 
We  understand  that  the  corporation  will  not  supply  the 
light,  but  arrange  with  one  or  more  companies  for  so 
doing.  

Elbotric  LioHTiNa  AT  Bbiohton.— We  learn  that  Mr. 
Magnus  Yolk  is  fitting  up  his  works  and  house  with  incan- 
descence electric  lamps.  The  former  will  be  lighted  with 
Edison  lamps  of  8  candle-power,  and  the  house  with  Edison 
8-candle  and  Swan  1 6-candle  lamps.  The  machine  employed 
for  this  purpose  is  a  Siemens'  D',  driven  by  a  2  horse-power 
nominal  ^^Otto"  gas-engine.  Mr.  Yolk  is  also  fitting  up 
the  warehouses  and  shop  of  Messrs.  Wallis  and  Hacks  with 
twenty  Swan  lamps  of  20  candle-power,  and  ten  of  10 
candle-power  each,  a  Siemens'  D^  machine,  driven  by  a  81 
horse-power  engine  of  the  same  kind  as  before  mentioned, 
being  used  to  produce  the  current.  On  the  2nd  inst.  he 
successfully  light^  tiie  Sjn^'s  Apartments  in  the  Boyal 
Pavilion  with  twenty-five  Edison  lamps  of  8  candle-power, 
ten  Swan  lamps  of  20  and  eight  of  10  candle-power  respec- 
tively.   

Thb  Standard  Fyfe-Main  Arc  Lamp.— About  an  acre 
of  freehold  ^ound  has  been  taken  at  Brixton  for  the  pur- 
pose of  formmg  an  electric  lighting  station  by  the  company 
owning  the  Fyfe-Main  Lamp.  We  understand  that  already 
orders  and  promises  have  been  received,  which  will  neces- 
sitate the  development  of  about  100  horse-power.     The 
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engines  and  boflera  will  be  supplied  by  Messrs.  Shanks  A  Son, 
of  Arbroath,  Scotland.  The  proprietors  of  the  Brixton 
"Bon  March6"  have  given  the  Fyfe-Main  Company 
instructions  to  supply  them  with  24  lamps  of  8,000  candle- 
power  each,  to  light  up  a  portion  of  their  extensive  estab- 
lishment for  not  less  than  one  year.  Like  instructions  have 
been  received  from  Mr.  Phillips,  draper,  to  fit  up  two  similar 
lamps  outside  his  shop.  Mr.  Clark,  a  jeweller,  has  ab-eady 
had  one  of  these  lamps  in  operation  for  some  little  time,  and 
we  believe  that  the  remarkable  steadiness  and  brilliancy  of 
this  single  light  has  been  the  cause  of  the  demands  which 
have  rendered  it  necessary  to  organise  a  central  station  in 
Brixton.  We  shall  be  glad  to  hear  that  the  company's 
operations  are  successful. 

The  River  Plate  Telephone  and  Electric  Light 
Company.— Mr.  John  Taylor,  director  of  the  River  Plate 
Trust  and  Loan  Agency  Company,  has  joined  the  board  of 
the  Biver  Plate  Telephone  and  Electric  Light  Company. 

Maxim- Weston  Electric  Light  Company. — Mr.  Hugh 
Watts,  Leadenhall  Street,  London,  has  been  appointed 
managing  director  of  this  company. 

Chelsea  and  the  Electric  Light.— The  surveyor  of 
Chelsea  in  his  Annual  Report  speaks  of  the  electric  light 
as  follows  :— "The  question  of  adopting  the  *  electric  li^t ' 
is  still  under  observation,  and  continues  to  receive  my  best 
consideration,  and  some  few  months  since  negotiations  were 
opened  with  Messrs.  Hammond  &  Co.,  but  were  eventually 
discontinued  for  various  reasons.  I  have  not  been  able  to 
obtain  any  definite  or  reasonable  terms  for  its  adoption,  and 
am  therefore  unable  to  recommend  a  trial  of  tne  system, 
which  appears,  however,  to  be  making  progress  elsewhere. 
The  various  Bills  promoted  by  the  electric  Bght  companies 
this  session  were  fully  considered  and  reported  upon,  my 
suggestions  being  adopted  by  the  vestry.  The  Sugg  patent 
improved  80-candle  pA  burners  and  lanterns  at  Sloane 
Square  continue  to  give  very  satisfactory  results ;  the  extra 
annual  cost  as  compared  with  the  old  system  of  lighting 
being  £5  2s.  6d.  per  lamp. 

The  Electric  Light  at  Waterloo  and  Nine  Elms.— 
Provision  is  being  made,  and  rapidly  approaching  comple- 
tion, for  the  adoption  of  the  electric  light  in  the  goodsyard 
of  the  South-Westem  Railway  Company  at  ifine  Elms. 
The  machinery  is  now  complete,  with  the  exception  of  the 
engines.  The  trial  is  an  important  one,  as,  if  successful, 
other  companies  will  follow  suit.  The  Windsor  platforms 
at  Waterloo  are  also  to  be  fitted  with  Edison's  electric  light 
burners,  which  will  shortlv  be  in  active  operation.  The 
company  have  also  had  the  board-room  fitted  with  the 
light,  as  a  test,  and  it  seems  likely  that  the  company's  gas 
bSl  will  be  considerably  curtailed,  more  especiallv  it  the 
light  proves  a  success  upon  the  platforms  and  in  tne  goods 
yards. — South  London  Press. 


Proposed  New  Telegraph  Line. — ^Mr.  Vidal,  an  official 
in  the  Ottoman  Telegraph  service,  has  arrived  in  Egypt, 
and  has  asked  permission  of  the  Egyptian  Government  to 
establish  telegraphic  communication  between  Constantinople 
and  Hedjaz  by  way  of  the  Soudan. 


Underground  and  Overhead  Wires. — ^The  New  York 
Herald  says  : — The  telegraph,  telephone,  and  electric  light 
companies,  which  are  d^figuring  tne  streets  and  avenues  of 
nearly  all  our  leading  cities  and  towns,  attempt  to  defend 
their  outrageous  action  by  declaring  that  the  underground 
wire  system  is  still  a  dangerous  and  doubtftd  experiment. 
Nearly  all  the  telegraph  wires  in  Germany  are  underground, 
and  the  experience  of  the  companies  and  of  the  government 
there  is  all  in  favour  of  the  plan  which  meets  with  so  much 
opposition  here.  The  city  of  Pitteburg,  in  Pennsylvania, 
has  been  making  some  experimento  in  this  direction,  and  it 
is  needless  to  say  that  they  are  entirely  successful.  This  is 
a  question  which  must  tie  taken  up  by  New  York  in  the 
"^-^  near  foture.  The  unsightly  poles,  no  matter  to  what 
^y  they  belong,  must  come  down,  and  the  wires  must 
underground. 


The  New  Danger  from  Lightning. — Inthecolmnngof 
a  contemporary,  a  discussion  on  the  dangers  from  lightning  br 
the  multiplication  of  over-house  telephone  lines  is  bdng  con- 
ducted by  Messrs.  J.  W.  Gray  and  Sons,  and  Mr.  Moedey, 
of  Nunhead.    The  Messrs.  Grays  deny  the  tmtli  of  a  stated 
ment  that  **  in  cities  and  towns  where  many  wim  tiavene 
a  small  area,  no  better  form  of  lightning  protector  need  be 
wished  for  than  they  themselves  constitute,'*  and  asseit  thai 
'^  the  smallness  of  the  wires  used  for  telephone  pnipoeeg 
renders  them  useless  for  lightning  conductors.   Mr.  Modey, 
while  declaring  that  the  columns  of  a  daily  paper  are  nn^ 
suited  for  a  technical  discussion,  pertinently  remarks,  '^  if  the 
wires  are  useless  to  conduct  lightning  through  a  hooae,  thej 
must  be  far  more  useless  to  conduct  it  to  a  boose,"  and  ad^ 
"  the  larger  the  number  of  wires  within  a  given  area  tbe 
greater  is  the  safety,  whilst  a  single  telegraph  or  telephooe 
wire  cannot  conduct  a  dan^rous  quantity  of  lightning  to  i 
house."    Mr.  Moseley  contmues,  "  having  many  years  ago 
become  the  fortunate  possessor  of  the  gigantic  ^yparatoi 
with  which  Andrew  Gross  used  to  harness  tbe  lightning  In 
its  greatest  force,  to  make  it  prove  all  we  know  of  the  v^ 
parently  fieintastic  changes  of  its  force  and  form,  I  have  as 
much  first-hand  knowledge  of  lightning's  laws  as  an;  memto 
of  the  Lightning-Eod  Conference." 


Society  of  TBLEanAPH  Enqinbbrs  and  of  Elk- 
TBioiAKS. — The  next  meeting  will  teke  place  on  Thnraday, 
the  28rd  inst.,  at  8  p.m.,  when  the  following  paper  will  be 
read  : — *'  Notes  on  tne  Telegraphs  used  during  the  Opera- 
tions of  the  Expeditionary  Force  in  Egypt,"  by  Lient-Cd 
C.  E.  Webber,  B.E.,  president. 


The  Socibty  op  Aetb.— On  Wednesday  evening  list, 
Dr.  Siemens  delivered  his  address  to  the  members  of  thii 
society.  We  regret  that  we  were  unable  to  find  q)ace  for 
even  a  brief  abstract  in  our  colunms  this  weel^  the  more  go 
as  Dr.  Siemens  very  courteously  sent  us  proofs  in  advance. 
We  shaU,  however,  in  our  next  issue,  reproduce  those  por- 
tions of  the  address  which  will  be  of  interest  to  our  readers 


HoNOUBS.— The  Royal  Scottish  Society  of  Arts  Coimcil 
have  awarded  a  Keith  medal,  value  10  sovereigns,  to  Mr. 
Daniell  William  Kemp,  for  his  ''  Description  of  an  Electicil 
Barometer,  a  new  Apparatus  for  ascertaining  Atmospbetk 
Pressure  at  any  distance." 


Thb  New  Lord  Provost  of  Edinburgh.— It  will  in- 
terest many  of  our  readers  to  learn  that  Mr.  George 
Harrison,  the  new  Lord  Provost  of  Edinbui;^  firrt  s 
secretary,  and  next  as  chairman  of  the  Edinburgh  Chamber 
of  Commerce,  was  mainly  instrumental  in  bringing  aboot 
the  transference  of  the  telegraphic  systems  of  the  connliy 
from  private  companies  to  the  government,  and  that  tk 
first  use  made  of  the  wires  on  the  transference  was  the  de 
BjDateh  of  a  message  of  congratulation  to  him  on  the  event 
The  reports  he  had  prepared  on  the  telegraphic  systems  wee 
not  only  widely  circulated  in  our  own  country,  but  tranaliteii 
and  published  by  the  Belgian  government.  The  Omrmi, 
commenting  on  the  appointment,  says : — "  It  was  not  nw* 
formal  or  fmsome  flattery  which  dictated  the  eulogieBof  lb. 
Harrison's  proposer  and  seconder  yesterday  ;  for  his  enerj:** 
have  not  been  confined  to  civic  matters,  but  were  ptwj 
instrumental  in  giving  the  public  the  benefits  of  a  m^ 
and  extended  service  of  telegraphs.  It  would  be  a  firt^ 
sequence  to  this  if  Lord  Provost  Harrison,  adding  tijewag* 
of  his  new  dignity  to  his  personal  endeavours,  were  to 
manage  to  induce  the  Post-office  to  institute  a  systei&a 
sixpenny  telegrams." 


Cable  Repaired.— The  Indo-European  Tel^;raph^ 
pany,  Limited,  announce  that  telegraphic  communicatiw  w 
this  company's  line  has  been  re-established,  and  ^^^^ 
are  accepted  as  usual  for  transmission  to  India  and  the  0^ 
East.  N,„^^  d 


Canadian  Telegraphs.— The  great  North 
graph  Company  propose  laying  a  submarine  cableln 
Suprior  under  the  charter  of  the  company,  to  connect 
William,  Manitoba,  with  Ontario.  The  telegraphic  s 
requires  600  miles  of  line,  with  a  cable,   and  wothei 
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along  the  Canada  Pacific  Railwaj,  over  the  Bocky  Monn- 
tamsy  together  with  the  existing  system  in  British  Golnmbia. 
Telegraphic  commnnication  on  Canadian  soil  and  waters, 
from  ocean  to  ocean,  would  thns  be  secured.  The  proposed 
line  for  the  laying  of  the  cable  is  from  some  point  on  the 
Indian  Peninsula,  north-west  of  Owen  Sound,  connecting 
with  land-lines  along  Manitoulin  islands,  and  small  cable 
links  to  Sault  Ste.  Maria,  thence  by  one  cable  through  Lake 
Superior  to  Thunder  Bay.  The  estimated  cost  of  the  cable 
is  400,000  dollars. 


on  the  signals  to  be  used,  both  at  the  layin|^  and  at  the 
repairing  of  a  cable  ;  and  further  that  the  various  Govern- 
ments shall  indicate,  by  means  of  buoys  placed  at  the  side, 
the  direction  of  submarine  cables,  and  buoys  of  uniform 
type  should  always  be  used  for  the  service. 


The  International  Telegraph  Conference. — In  our 
issue  of  October  21st  we  gave  a  frill  list  of  the  names  of  the 
delegates  of  the  various  countries  represented  at  the  Con- 
ference held  in  Paris.  Their  labour  is  for  the  present 
terminated,  and  at  the  conclusion  of  their  work  they  were 
addressed  by  M.  Coch^ry  and  by  M.  Kern,  Swiss  Minister, 
who  is  the  senior  member  of  the  Diplomatic  body,  and  also 
the  Swiss  representative  in  this  Conference. 

There  were  in  all  four  questions  widi  which  the  Conference 
was  concerned.  The  first  question  related  to  the  protection 
of  telegraphs ;  the  second  was  to  lay  down  rules  for  vessels 
laying  or  repairing  telegraphs ;  the  third  question  dealt 
with  the  riffnts  of  telegrapn  companies;  and  the  fourth 

auestion,  which  seems  the  most  difficult  of  all,  and  was 
iscussed  after  the  others,  concerned  the  tribunals  before 
which  offences  against  the  International  Code  are  to  be 
brought  and  the  punishments  to  be  inflicted. 

The  chief  articles  agreed  to  are  the  following  : — 
The  breakage  of  or  damage  done  to  a  snbmarinecable,  if  caused  inten- 
tionaUj  or  by  culpable  negligence,  having  the  effect  of  stopping  or 
clogging,  altogether  or  parti^j,  telegraphic  communications,  will  be 
punuhable,  and  costs  and  damages  wul  be  recoverable  by  civil  action 
besides.    Any  owner  of  a  cable  who,  in  laying  or  repairing  it,  shaU 
cause  breakage  or  damage  to  another  cable,  must  support  the  ex- 
penses rendered  necessary  by  that  breakage  or  damage.    Vessels 
occupied  in  lajing  or  repairing  submarine  cables  must  observe  the 
rules  or  signals  which  are  or  shall  be  adopted  by  common  consent  of 
the  high  contracting  Powers.    When  a  vessel  occupied  in  the  repair- 
ing of  a  cable  has  made  the  said  signals,  other  vessels  which  see  or 
are  in  a  position  te  see  these  signals  are  to  retire  from  the  spot  or 
else  to  keep  themselves  at  a  distance  of  a  naval  mile  from  the  scene 
of  operations  for  fear  of  hindering  them  ;  and  fishermen's  nets  are 
to  be  kept  at  the  same  distance.      The  ship  engaged  in  repairing  the 
telegraph  is  to  be  as  speedy  as  possible  in  its  operations,  and  any 
▼ossel  holding  off  in  answer  to  signals  is  to  be  g^ranted  a  delay  of 
twenty-four  hours  at  the  outside.    From  a  buoy  indicating  either  the 
position,  derangement,  or  repair  of  a  submarine  cable,  all  boats  and 
fishermen's  nets  must  keep  away  at  least  a  quarter  of  a  nautical 
mile.    In  case  the  owner  of  a  boat  can  prove  that  an  anchor  or  a 
fishing  net  has  been  lost  by  him  in  his  endeavour  to  avoid  injury  to 
a  cable,  the  owner  of  the  cable  is  to  indemnify  him ;  but  in  order  to 
claim  this  indemnity  the  captain  of  the  boat  must  address  a  procit  verbal^ 
supported  bv  witnesses,  to  the  proper  authorities  within  twenty-four 
hoars  after  his  arrival  in  port.    The  authorities  will  give  immediate 
notice  to  the  consul  of  the  nation  to  which  the  owner  of  the  cable 
belongs.    The  competent  tribunals  to  recognise  infractions  of  this 
Convention  are  those  of  the  country  to  which  the  offending  vessel 
'belong ;  and  prosecution  for  offences  shall  be  conducted  by  the  State 
or  in  its  name.    All  evidence  admissible  in  the  ordinary  tribunals  of 
the  country  shall  be  admissible  in  these  cases ;  and  proeit  verbaux 
mmj  be  drawn  up  by  officers  commanding  ships  of  war  or  ships 
specially  commissioned  for  the  purpose,  whatever  the  nationality  of 
tne  offending  vessel,  such  proch  verbal  in  each  case  being  drawn  up 
according  to  the  usual  forms,  and  in  the  language  of  the  nation  of 
the  officer  who  draws  it  up.    In  any  case  of  contravention  of  the 
regnlations  of  the  Convention,  judgment  is  to  be  given  as  summarily 
as  the  laws  and  regulations  allow. 

These  are  the  regulations  adopted  by  the  Conference.  In 
addition,  the  various  members  pledge  themselves  to  do  their 
beet  to  induce  the  Legislative  Bodies  of  their  respective 
countries  to  adopt  these  regulations  and  make  them  both 
international  ana  domestic  Taws  ;  and  the  members  are  also 
to  inform  each  other  of  all  laws  passed  in  their  own  countries 
with  reference  to  the  objects  of  the  Convention.  Any  State 
that  has  not  yet  joined  the  Convention  shall  be  admitted  on 
demand,  this  demand  to  be  adressed  to  the  French  Republic, 
and  by  the  French  Bepublic  to  the  other  signatories.  The 
Convention  shall  continue  in  force  for  a  space  of  five  years 
from  a  dav  agreed  upon  by  the  high  contracting  parties ; 
and  if,  twelve  months  before  the  expiration  of  those  five  years, 
no  one  of  the  Powers  shall  have  given  notice  of  its  intention 
tire  firom  the  Convention,  the  Convention  shall  continue 


NEW  COMPANIES  REGISTERED. 

North-Eastern  Electric  Light  and  Power  Com- 
pany (Limitbd).— Capital  £100,000,  in  £5  shares. 
Objects :  The  ordinary  business  of  an  electric  light  and 
power  company.  Signatories  (with  20  shares  each) : 
♦Wm.  Wilson,  Roker,  Durham;  *S.  Storey,  East  Beldon, 
Durham;  ♦J.  H.  A.  Culliford,  ♦Thos.  Wilson,  ♦R.  M. 
Hudson,  Jun.,  *  W.  E.  Irish  (electrical  engineer),  and  8. 
Alcock,  of  Sunderland.  Directing  qualification,  50  ordinary 
shares.  The  shareholders  in  general  meeting  will  determine 
the  remuneration  of  the  bo^.  Registered  9th  inst.,  by 
Flint  &  Co.,  49,  Fleet  Street. 

Kkrner  Burclar  Protection  Company  (Limited). — 
Capital  £100,000,  in  £1  shares.  Objects :  To  acquire  and 
work  the  patented  invention  of  Marion  Harrison  Eemer 
(No.  1195)  for  improvements  in  relation  to  electric  circuits, 
and  in  apparatus  for  protection  from  burglars.  Signatories 
(with  one  share  each) :  T.  Torrey,  19,  Aurial  Road,  West 
fe ensington ;  G.  L.  Audery,  Cintra  Park,  Upper  Norwood 
(electrician) ;  J.  B.  Henck,  Jun.,  152,  Brecknock  Road,  N. 
(electrician) ;  W.  L.  Goodfellow,  Hampstead  (electrician); 
C.  M.  Turner,  12,  Rockboume  Road,  Forest  Hill;  G. 
Buckler,  Catford.  Registered  9th  inst.,  by  T.  Torrey,  19, 
Aurial  Road,  S.W. 

Australian  and  New  Zealand  Electric  Company 

8 [iiMrrBD).— Capital  £5,000,  in  £5  shares.  Offices :  1  &  2, 
hiswell  Street,  B.C.  Objects  :  To  acquire  the  right  and 
interest  of  Lewis  Abraham  Tallerman  in  eight  agreements 
with  the  Maxim- Weston  Electric  Light  Company,  Limited, 
for  the  use  of  their  apparatus  and  systems  of  lighting  in  the 
colonies  of  Victoria,  New  South  Wales,  Tasmania,  Queens- 
land, New  Zealand,  and  South  and  Western  Australia.  The 
purchase  consideration  is  £1,200  in  frilly  paid  shares.  The 
company  will  also  repay  £1,000  expended  in  connection 
with  the  said  agreements,  and  £600  for  machinery  and 
apparatus  agreed  to  be  purchased.  Signatories  :  *  L.  A. 
TiOlennan,  1  &  2,  Chiswell  Street,  14  shares ;  ♦S.  Hoffnung, 
13,  Basinghall  Street ;  S.  Sinclair,  18,  Basinghall  Street ; 
♦H.  Nathan,  12,  Copthall  Court ;  P.  M.  Montague-Marsden, 
8,  Belsize  Square  ;  A.  Hoflhung,  8  &  4  Oreat  Winchester 
Street  Buildings,  4  shares  each  ;  and  E.  J.  Emanuel,  15, 
Austin  Friars,  1  share.  Directing  qualification  :  £50  shares 
or  stock.  Registered  10th  inst.,  by  Lousada  and  Emanuel, 
15,  Austin  Friars. 

French  Metropolitan  and  General  Electric  Com- 
pany (Limited).— Capital  £1,200,000,  in  £20  shares. 
Objects :  The  acquisition  of  patent  rights,  &c.  in  France 
appertaining  to  electricity  and  electromotive  force  and  the 
working  and  development  of  the  same,  especially  in  the 
departments  of  Seine,  Seine  et  Mame,  and  Seine  et  Oise. 
Signatories  (with  one  share  each)  :  L.  F.  Brettingham,  26, 
Bloomsburv  Square  ;  6.  Ridout,  79^,  Qracechurch  Street ; 
E.  H.  Cadiot,  8,  East  India  Avenue  ;  H.  B.  Green,  Man- 
chester ;  A.  W.  Gay,  88,  Bishopsgate  Within  ;  G.  0.  F.  Wil- 
kinson, 82a,  Piccadilly  ;  6.  V.  S.  Sleeman,  6,  Melor  Place, 
Kensington.  Directing  qualification  :  Shares  to  the  nominal 
value  of  £500.  Remuneration :  £8,000  per  annum. 
Registered  10th  inst.,  by  Campbell,  Reeves,  and  Hooper,  17, 
Warwick  Street,  Regent  Street. 

^The  signatories  to  whose  names  an  asterisk  is  prefixed  are 
directors. 


^  ojij  ime  year,  and  so  on  from  year  to  year.  If  any  Power 
line  ^^F  renounce  the  Convention,  the  renunciation  shaU  only 
-.toc^Jriitt  that  Power. 

ic  Conference  hopes  that  the  Powers  will  agree  at  once 


OFFICIAL  RETURNS  OF  ELECTRIC  COMPANIES. 

Electeio  Nbws  TBLBaRAPH  Company  (Limitbd).— The 
return  of  this  company,  made  up  to  the  27th  ult.,  was 
filed  8rd  inst.  The  nominal  capital  is  £150,000,  in  £5 
shares.  7,805  shares  have  been  issued,  and  £3  per  share 
called  up.  The  calls  paid  amount  to  £28,227  10s.,  leaving 
£187  10s.  unpaid.    Registered  office,  4,  Ludgate  Circus. 

Duplex  Eleoiric  Light,  Power  and  Storage  Compahy 
(Limitbd). — The  return  of  this  company,  made  up  to  the 
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2nd  nit.,  was  filed  on  the  let  inst.  The  nominal  capital  is 
£100,000,  in  £1  shares,  80,394  shares  have  been  taken 
up ;  and  12s.  6d.  per  share  has  been  called.  The  calls  paid 
amount  to  £17,004  4s.  6d.,  and  unpaid  to  £1,992  Os.  6d. 
Registered  office,  9,  Soho  Square. 


CITY  NOTES,  REPORTS,  MEETINGS,  &c. 

DEVON  AND  CORNWALL  ELECTRIC  LIGHT  AND 
POWER  COMPANY  (LIMITED). 

Kb.  W.  H.  Owen  presided  on  Thursdajr  at  an  extraordinary  general 
meeting  of  the  shareholders  of  the  al)OYe-named  company  held  at 
Cannon  Street  Hotel.    There  was  a  rather  small  attendance. 

Mr.  F.  B.  lidstone,  secretary,  having  read  the  notice  conyening 
the  meeting, 

The  Chairman,  having  read  a  circular  sent  round  to  Ihe  proprietors, 
said:  The  questions  Qien  will  he  whether  the  company  shall  he 
wound-up,  and  the  company  reconstructed,  or  whether  the  company 
shall  he  continued  to  he  carried  on.  I  should  like  to  five  you  some 
information  as  to  what  occurred  at  the  commencement  of  the  company. 
The  first  document  placed  in  my  hands  the  first  time  I  was  in  London 
was  tiie  prospectus  of  the  Great  Western  Electric  Light  and  Power 
COTipany,  in  which  was  a  paragraph  saving,  ''This  company  has 
secured  die  concession  ....  for  the  exclusive  right  to  the  dynamo 
yn^^liiTifta  and  arc  lamp  of  the  Brush  system,  together  with  a  licence 
for  the  exclusive  rights  of  use  and  sale  of  the  Lane-Fox  incandescent 
lamp ;  "  and,  further,  that  one  of  the  most  important  branches  of  the 
busmess  of  the  company  would  be  granting  suo-licenoes  to  local  com- 
panies, giving  them  the  monopoly  of  sale  and  the  use  in  their  districts  of 
the  valuable  Brush  and  Lane-Fox  apparatus.  Now,  gentlemen,  I  give 
the  Great  Western  Company  credit  for  acting  ^mi^^itf  in  this  matter, 
and  being  in  ignorance  of.  the  fact  that  they  had  not  the  exclusive  right 
as  mentioned.  That  made  one  feel  very  comfortable,  and  did  not 
suggest  reasons  for  doubting  that  it  was  true.  But  from  inquiries  which 
the  directors  of  this  company  have  made,  they  learn  as  a  matter  of  fact 
that  the  use  of  the  Lane-Fox  incandescent  light  has  not  proved  so  very 
valuable  as  to  be  worth  one  moment's  consideration;  ind  that  there 
are  many  other  lamps  in  the  market  of  better  value,  that  may 
or  may  not  be  so.  The  powers  given  to  purchasers  by  the  Electric 
Liffht  BiU  make  the  maUer  of  still  smaller  moment,  because  they 
had  a  right  to  say  which  lamp  they  would  use.  I  do  not  know  that 
there  is  anything  further  as  to  the  facts  that  I  can  give  you  now,  but 
if  any  shareholder  wishes  to  ask  any  questions,  I  shall  be  glad  to  give 
him  any  information  in  my  power. 

Mr.  G.  H.  Terrell  said  he  spoke  as  the  mouth-piece  of  a  con- 
stituency, representing  nearly  half  the  company,  as  they  held  9,000 
shares  with  £2  lOe.  subscribed.  By  the  14th  clause  of  the  agree- 
ment with  the  Great  Western  Company,  he  found  that  in  the  event 
of  the  Devon  and  Cornwall  Company  commencing  to  be  wound-up  it 
should  return  its  concession  to  the  Great  Western,  which  would  be 
virtually  giving  them  3,000  shares,  representing  £7,500.  Therefore, 
in  the  face  of  that  fact,  and  of  others,  he  thought  to  permit  them- 
selves to  be  wound-up  at  that  moment  would  be  suicidal.  There  was 
no  doubt  in  his  mind  that  they  had  very  little  claim  indeed  against 
the  Great  Western,  but  that  somebody  was  responsible  to  the  com- 
pany was  manifest.  They  had  subscribed  their  money  for  something 
which  was  of  comparatively  little  value  to  them.  If  they  looked  at 
the  ELBOTBioix  Rxyzsw  for  July  17th,  1881,  they  would  find  the  merits 
of  four  lights  compared,  and  the  Lane-Fox  among^  them.  He  sub- 
mitted if  one  case  were  heard  as  a  test  that  it  would  succeed.  He 
proposed  a  committee  of  investigation  to  confer  with  the  directors 
upon  the  state  of  the  affairs  of  the  company,  and  report  to  the  future 
meeting ;  and  that  Mr.  Henry  Maudsley  (a  director),  Lord  Claud 
Hamilton,  and  Mr.  Mortimer,  a  gentieman  from  the  West  of  England, 
be  the  committee. 

Mr.  Fewings  seconded  the  proposition,  and  explained  that  he  had 
sent  out  his  circular  in  ignorance  of  the  fact  that  uie  clause  alluded  to 
was  in  the  agreement  with  the  company.  He  addressed  the  circular 
in  the  terms  he  had  done  because  he  gathered  somewhat  clearly  from 
the  circular  sent  out  by  the  company  that  the  board  thought  the 
business  of  this  company  could  not  be  carried  on. 

The  Chairman :  That  was  by  no  means  the  intention  of  the  langfuage 
used ;  there  is  no  intimation  to  that  effect  in  the  circular. 

Mr.  Fewings  replied  that  he  had  not  said  that  was  the  real  meaning, 
but  it  was  the  inference  he  drew.  He  thought  they  should  be  very 
dearly  advised  as  to  their  rights  against  the  Great  Western  Com- 
pany. How  did  it  arise  that  there  was  such  an  unbusiness-like 
clause  in  their  agreement.  There  was  no  such,  he  was  informed, 
between  the  Anglo-American  and  the  Great  Western.  If  there 
were  any  persons  responsible  they  should  be  brought  forward. 

Mr.  Russell  Evans  said  there  was  a  similar  dause  in  the  agree- 
ment of  the  Anglo-American  with  the  Great  Western. 
Mr.  Fewings  supported  Mr.  Terrell's  motion. 
In  answer  to  a  question. 

The  Chairman  said  that  their  first  solicitor  was  at  the  same  time 
solicitor  to  the  Great  Western  Company. 
Mr.  Howard :  A  very  irregular  proceeding. 

Mr.  Walter  Webb  said  he  thought  they  should  face  the  question  at 
once,  whether  they  were  to  wind-up  or  to  go  on.  He  did  not  like  the 
idea  of  a  committee.  What  did  it  mean  ? — a  prolonging  of  this  un- 
fortunate matter,  ultimately  leading  to  liquidation.  He  wanted  tho 
meeting  rather  to  consider  whether  they  could  not  strengthen  the 
hands  of  the  directors,  and  go  on  with  the  objects  for  which  the  com- 
pany was  formed.  It  was  most  undesirable  to  weaken  the  ha^ds  of 
tho  directors  by  introducing  a  state  of  things  which  a  committee 


would  bring  about.  He  felt  his  interests  were  safe  in  thekiodi  of 
Mr.  Maudaley.  He  thought  they  ought  not  to  let  it  go  to  the  wodd 
that  they  were  parleying  with  those  Btig^ts  who  had  taken  pro« 
ceedings.  If  they  wound-up  tiiey  lost  all  their  Brush  U^t. 
He  thought  they  would  certainly  be  acting  in  an  idiotie  maanir 
if  tiiey  wound-up,  and  the  appointment  of  a  committee  he 
felt  was  certainly  a  step  in  that  direction.^  He  had  alwsji 
deprecated  tiie  formation  of  sub-comx>anies ;  still  these  eompaiiiei 
were  formed  under  the  influence  of  a  rush  on  the  novelty.  Hie  idea, 
instead  of  a  committee,  would  be  that  they  should  go  to  the  Qmt 
Western  and  say,  **  You  launched  us ;  we  are  met  by  difficulties  here 
and  there ;  cannot  you  take  us  bac^  and  give  us  shares  b  yoor 
company  in  lieu  of  those  of  the  Devon  and  Cornwall?**  If  they 
talked  of  a  committee  of  investigation  he  was  sure  the  Great  Western 
would  not  then  entertain  su6h  a  proposal  as  his.  He  nrsed  the 
meeting  to  leave  matters  in  the  hands  of  the  directon,  or  ask  them 
to  negotiate  with  the  Great  Western  for  the  return  of  this  cooopanj 
on  suitable  and  equitable  terms.  He  would  propose,  *'That  thu 
meeting,  having  h^ud  the  statement  of  the  directors  made  in  sc- 
oordance  with  a  promise  in  their  droular  of  7th  November,  expram 
its  entire  confidence  in  the  board,  and  desires  to  strengtiien  its  handi 
in  continuing  the  business  of  the  company,  and  opposing  all  hostfle 
action  against  the  company  or  the  directors  individually.** 

Mr.  Shippey  seoonded,  and  the  original  motion  by  TerreU  was  with- 
drawn,  notice  not  having  been  given  of  it. 

Mr.  Howard  questioned  whether,  in  the  face  of  article  77,  toj 
resolution  could  be  put  or  passed  at  that  meeting.  He  oertainlj 
opposed  a  winding-up  or  any  committee,  for  the  coinpanv  was  now  its 
point  when  such  a  step  might  seriously  injure  it.  He  tnooght  rather 
that  they  should  ask  themsdves  the  question,  **  Do  you  think  ym 
have  the  business  that  will  carry  you  on?*'  "Are  you  W»%  to 
sucoeedP  '*  When  the  directors  told  them  that  they  had  not,  or  whea 
he  came  to  the  conclusion  that  they  had  not,  then  was  the  time  ifx 
them  to  do  something. 

Mr.  Arthur  Shippey  remarked  that  he  thought  the  distoot  of  this 
company  was  one  of  the  best  in  the  kingdom  where  bosinees  amU 
be  done.  He  thought  they  should  repose  confidence  in  the  direct<n. 
Lord  Claud  Hamilton  said  he  intended  by  no  means  to  si^poit 
any  conmiittee,  but  to  give  that  to  the  directors.  He  was  also  of 
opmion  that  it  would  be  suicidal  of  them  to  attempt  to  wind-np  ths 
company.  To  place  the  thing  in  the  hands  of  a  committee  would  be 
to  take  all  the  power  out  of  the  hands  of  the  board.  He  thoo^ 
this  was  a  storm  in  a  tea-cup,  and  would  soon  be  past,  when  confi* 
dence  would  be  restored  to  the  Brush  system.  This  was  a  misenbk 
attempt  on  the  part  of  some  Stock  Exchange  men  to  depreciate  tbe 
whole  of  the  Brush  system.  He  h^pened  to  be  a  director  of  the 
parent  Bru^  Company,  who  gave  exclusive  rights  to  use  the  Bnuh 
dynamo  and  arc  lamp,  and  a  **full'*  Ucence  to  use  the  Lane-Foi 
lamp.  The  parent  company  thought  as  they  only  gave  a  "fall" 
licence  to  use  the  Lane-Fox  they  could  charge  nothing  for  ii 
What  had  been  the  result  of  that  mistake  ?— they  had  not  lost  i 
single  sixpence.  Hiere  was  no  doubt  that  the  Brush  arc  light  hu 
been  a  success  in  America,  and  why  should  they  be  afraid  it  woold 
not  succeed  in  England?  . 

Mr.  Henry  Maudsley  (a  director)  said  he  held  1,000  shaieamthit 
company.  The  conditions  under  which  they  had  come  before  dte 
shareholders  thi^t  day  was  to  get  their  co-operation  and  assistaace. 
He  was  a  director  also,  he  must  say,  of  the  Great  Western  ElectzK 
Company  (but  had  sent  in  his  resignation,  although  it  had  not  j^ 
been  accepted),  and  of  the  Anglo-American,  and  he  believed  the  shut- 
holders  had  confidence  in  his  determined  purpose  and  chaiacter,  and  hi 
desired  for  an  honest  condition  of  things,  imd  an  honest  desire  topooo^ 
the  interests  of  the  company.  He  was  sure  the  Anglo-Amerusan  W 
acted  in  a  suicidal  way  by  charging  such  exorbitant  prices  for  tb^ 
patents.  Their  dynamos  were  now  very  much  cheaper,  and  thsr 
shares  were  down  from  £60  to  £19.  They  appaientiy  forgot  t^ 
a  grand  ^stem  like  >the  electric  light.they  should  make  a  small  p(w 
and  quick  returns  to  get  it  universally  used.  Under  the  circm- 
stances  they  had  damaged  the  whole  blessed  business.  He  had  m 
£10,000  hincLself  in  dectrio  undertakings,  and  had  sold  shares  £3  l<a 
paid,  for  lOs.  and  3s.  6d.  Did  not  they  think  the  board  had  a* 
reason  for  coming  before  them  that  day  f  He  wished  to  tdl  th™j* 
whole  truth,  and  nothing  but  the  truth,  and  to  do  his  duty  fearbBj- 
Let  them  give  the  board  their  confidence  if  they  liked,  orcttsa? 
them  if  they  liked,  thev  had  all  made  a  mistake.  ^    ^^ 

Mr.  Collins  asked  what  business  had  been  done  or  was  m  pro^ 
that  might  aid  them  in  expressing  an  opinion. 

The  Chairman  gave  a  brief  rhunU  of  the  operations  of  *hej«* 
pany,  which  showed  a  total  receipt,  according  to  his  figures,  d  £^  '"■ 
Successful  experimental  installations  had  been  made  at  <>»fJ'*][J 
places— Penzance  and  Exeter  amongst  them,  and  veiy  sstasfaoa? 
opinions  expressed.  -,1^^,^^ 

Mr.  Collins  was  sorry  the  answer  was  not  more  »***"*tJl 
Would  there  be  any  good  in  their  strengthening  the  band*  w  » 
directors  ?  Did  they  really  think  there  was  a  commercial  «#« 
before  them  ?  He  id  not  believe  the  light  was  any  use  in  th*  bj 
mines ;  neither  did  he  expect  anything  from  "  the  winter  f«w^ 
on,"  for  they  had  it  already  and  no  orders  with  it.  ^^ 

Mr.  Webb's  **  expression  of  opinion  **  was  then  put  to  the  wefm 
and  carried ;  and  the  proceedings,  which  had  lasted  two  houWi  ten** 
nated. 

YORKSHIRE  BRUSH  ELECTTRIO  LIGHT  AND 
POWER  COMPANY. 

Air  extraordinary  general  meeting  of  the  shareholders  of  thMgj 
company  was  h^d  on  Wednesday  last,  Mr.  H.  W.  Lowe  pw""**' 
There  was  a  large  attendance.  ,  »  ^ 

The  Chairman  said :  Ladies  and  Gentlemen,  the  meeting  ^gjy 
are  holding,  I  need  hardly  tell  you,  is  one  of  the  greatest  impocti"^ 
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In  foot,  we  have  to  decide  upon  a  matter  of  no  less  moment  than  that 
of  Uie  oontinaed  existence  of  this  company,  or  its  immediate  dissolu- 
tion. 

The  recent  action  of  one  of  our  shareholders  decided  the  board  to 
conTene  this  meeting  at  the  earliest  practicable  date  in  order  that  you 
may  heir  a  full  explanation  as  to  the  affairs  of  the  company,  and 
abo  that  jon  may  have  an  opportunity  of  discussing  whaterer 
lemarks  might  fall  from  us.  I  am  sure  I  feel,  when  you  have  heard 
all  we  have  to  sa^  upon  this  matter,  and  also  the  diseussion  that 
may  arise,  you  will  naye  dispelled  from  your  minds  entirely  that 
bogey,  if  I  may  call  it,  with  which  one  of  your  shareholders  has  been 
topeneverinKlyendeaTouring'to  alarm  you  with.  The  first  matter 
with  which  I  have  to  do  is  to  call  attrition  to  the  circular  of  Mr. 
Whiteley,  which,  doubtless,  tou  hare  all  received.  I  may  say  that  the 
flrreater  portion  consists  of  insinuations  and  accusations,  which 
if  they  had  been  launched  against  an  individual,  instead  of  a  com- 

rjt  would    have   placed    him    in  a  very    dangerous    position, 
seems   to   me    in  these   da^,  a  man  with  some  pretence  of 
philanthropic   motives  can  assail  a'  company,  miUce    uie    gravest 
accasationfl,    bring  its   credit    down    to    the    ground,    and   from 
fear  of  the  consequences  he  would  not  have  dared  to  take  that 
coarse  as  to  any  individual  in  business.    He  states,  in  language 
which  I  am  sure  admits  of  no  doubt  as  to  its  m^Aning  in  the  first 
circular,  that  we  held  furtive  meetings  for  the  purpose  of  doing 
something  or  other  which  may  be  considered  wrongr— something  to 
do  with  a  red  herring,  I  believe.    Next  he  says  that  in  some  cases 
shareholders  have  becui  paid  up.    He  goes  on  to  say,  **  a  desperate 
scramble  exists  as  to  who  should  be  paid  first.*'    Then  again,  "  It 
is  grossly  unfair  that  a  privileged  few  ^uld  get  their  money  back.*' 
Then  **  the  substratum  of  the  company  is  gone  in  the  loss  of  the 
exclusive  Lane-Fox  licence.    The  directors  are  meeting  each  other, 
asking  where  the  business  is  to  oome  from."    We  denied  these 
accusations  and  denied  them  most  implicitly.    He  replies  that  what 
we  say  is  absolutely  untrue.    I  must  remind  you  that  all  these  ex- 
pressions were  intended  to  attach  themselves  to  this  company.    In 
paragraph  9  he  says,  ''Brought  into  the  calm  arena  of  the  courts, 
let  the  directors  deny,  if  they  can,  the  allegations  I  make.    If  they 
can  to  the  satisfaction  of  the  court,  no  one  would  be  bettor  pleased 
than  I  would,  and  I  should  be  happy  to  withdraw  my  petition." 
He  must  be  a  very  happy  man  if  he  thinks  that  after  having  done 
an  these  things  to  the  satisfaction  of  the  court  we  should  allow 
him  to  withdraw  his  petition.    Again,  ''only  11,000  shares  have 
been  bond  JUU  applied  for  by  the  public,"  and  when  we  have  denied 
this  he  says  he  aoheres  to  his  former  statement  and  will  prove  it.    I 
defy  him  to  prove  anything  of  the  sort,  anything  but  msehood  of 
his  own  statement.    As  to  the  number  of  shares,  the  directors  did 
not  proceed  to  allotment  until  36,633  shares  were  duly  applied 
for,  and  the  money  paid  in  to  our  bankers  in  the  usual  way  on  appli- 
cation, and  on  the  allotment  being  made  in  due  form  the  balance  was 
paid  in  to  our  bankers,  with  the  exception  of  some  very  few  shares, 
alluded  to  at  the  last  meeting.    A  few  people  apparentiy  oould  not 
find  the  balance  due,  but  that  was  a  very  infinitesimal  quantity.    In 
the  sixth  paragraph  of  the  seoond  circular  he  says  that  they  have 
held  meetmgs  with  the  directors  of  some  other  of  the  incriminated 
companies.    I  am  very  hajmy  to  have  this  public  omwrtunity  of 
stating  that  we  have  never  been,  individually  or  collectively,  or  has 
any  member  of  this  board  been  present  at  any  meeting  of  any  such 
kind,  nor  has  there  been  the  slightest  intercourse  with  any  repre- 
sentative of  any  other  company.    I  also  deny  most  emphatically  that 
we  have  had  any  meeting  with  the  Hammond  Company,  or  tried  to 
get  any  concession  from  them  of  any  kind.    There  hiis  been  no 
thopg^ht  of  the  matter.    The  decision  of  that  depends  on  this  meeting 
entirely.     Having,  I  hope,  cleared  from  your  minds  any  idea  <3 
having  acted  in  a  dishonourable  manner,  I  want  to  come  to  the 
important  question  raised  as  to  this  exclusive  licence  to  the  Lane- 
Fox  lamp.    At  the  earliest  meeting  of  the  company  we  read  over 
these  two  Hcences  very,  very  carefully,  and  no  one  ever  had  the 
sHghteet  idea  that  there  was  anything  in  them,  but  that  they  were 
intended  as  exclusive  Ucences  g^ranted  to  us.    The  language  of  the 
ioenoe    appeared    to   us,    and   still    appears   to    bo,    diroct   and 
jxcluaiTe,    and   I    must   point    out     that    we   were    not    alone 
n    this    view,  several   other    companies    teking     up    the    same 
>oeition.    I  suppose  some  of  their  shareholders  at  least  examined 
he    agreemente  which  were  open  to  them;    and  the  directors  of 
heso  companies  no  doubt  reaa  their  licences  very  carefully;   but 
LOt    one    word   was   heard    of    any   doubt   or    question    on    this 
oint  until  Sir  Charles  Bright  wrote  to  the  Elbotbical  Beview,  on  the 
rd  l^ovember,  and  pointed  out  that  there  was  a  concurrent  licence 
ranted  to  the  British  Electric  Company.    I  can  only  say  that  if  we 
ad  had  the  word  "full,"  instead  of  "exclusive,"  we  shotdd  have 
Bed  the  one  word  for  the  other,  as  being  of  identical  meaning ;  we 
loold  not  have  considered  that  there  was  any  difference  m  the 
wading.     I  desire  to  make  this  explanation  to  show  that  as  far  as  the 
Lreotora  were  concerned  they  believed  completely  that  the  Lane-Fox 
cenoe  was  an  exclusive  one  granted  to  us  according  to  the  terms  of 
le  licence ;  but  when  the  fact  of  this  concurrent  licence  came  to  the 
lowledge  of  the  directors,  our  first  thought  was  naturally  how  far 
tliis  company  damaged  by  that  fact?    I  am  sure  all  our  desire  was 
see  what  we  could  possibly  do  to  guard  against  any  effecte  that  it 
ig^ht  have,  and  whether  it  was  possible  to  set  up  any  legal  right 
raizust  such  companies  as  the  Brush  Electric  or  the  Hammond  for 
mpensation.    I  am  frank  to  admit  to  you  that  so  far  as  we  knew 
ia,  and  so  far  as  we  now  know,  we  have  not  suffered  one  farthing  of 
ta  or  damage  by  the  concurrent  licence.    The  British  Company  ^ve 
footing  whatever  in  the  County  of  Yorkshire,  and  even  if  they  had 
»    Uane-Fox  lump  is  now  made  by  the  Brush  Company  and  sold  to 
from  the  Hammond  Company,  making  it  very  largely  impossible 
it    the  concurrent  licensees  can  produce  any  lamp  superior  or  even 
xtH  to  it.     Therefore  I  say  in  point  of  fact  we  have  still  an  exolusive 
lit  to  the  Lane-Fox  lamp,  inasmuch  as  ours  is  superior  to  any  other, 
r  oonanlting  electrician,  Mr.  Phillips,  is  present  here  to-day,  and 


as  this  is  a  matter  with  which  he  is  quite  familiar,  I  hope  he  wUl  be 
able  to  tell  us  something  in  definite  terms  about  this  lamp.  So  far 
agun  as  Hr.  Whiteley* s  stetement  is  concerned  with  the  dinmstors  as  to 
their  meeting  and  askmg  each  other  where  the  business  is  to  come  from, 
I  can  state  that  our  manager's  reports  continue  to  be  most  satisfactory. 
We  are  now  just  ^bout  to  complete  an  iostiJlation  at  Middlesboro' 
of  f ori^  lighte  working  upon  the  rental  system.  This,  I  feel  sure 
from  the  promises  received,  will  very  soon  be  repeated.  Hiere  is 
room  there  for  more  than  we  can  do  in  electric  lighting.  Each  of  our 
undertakings  now  produces  a  very  handsome  profit  to  the  company, 
as  we  have  given  up  all  idea  of  working  for  nothing,  or  of  exhibitions, 
which  all  infant  companies  are  obliged  to  follow  up  to  some  extent. 
If  we  cannot  work  at  a  profit  we  decline  to  work  at  all,  for  exhibi- 
tion work  means  great  expense,  and  it  is  a  question  now  tiiat  dectiio 
lighting  is  beti»r  known,  whether  there  is  much  good  in  it.  We  are 
now  engaged  in  negotiations  by  tendering  tor  an  extensive  amount  of 
work.  We  do  not  expect  to  get  all  of  it,  but  we  expect  at  all  events 
sufficient  to  give  us  plenty  of  work.  Our  expenses  are  kept  down  at 
a  very  small  point ;  we  have  had  no  preliminary  expenses ;  we  begpan 
with  a  clear  sheet,  and  the  directors  nave  been  careful  to  weigh  every 
single  pound  in  order  to  reduce  the  expenditure,  and  then  if  the 
work  turns  out  not  to  be  sufficient  for  us  to  make  a  good  dividend 
out  of  at  the  end  of  the  year,  we  will  at  all  evente  be  in  the  position 
of  not  having  wasted  any  of  your  money  and  having  spent  it  in 
useless  things.  At  present  of  course  we  have  to  oppose  the  enormous 
monopoly  of  the  gas  companies,  and  that  takes  time  to  move.  One 
cannot  expect  that  electnc  lightmg  can  attain  success  by  rapid  strides. 
I  can  only  repeat  what  I  said  before  that  the  progr^s  of  the  company 
so  far  has  been  satisfactory,  and  it  has  ent4uled  no  great  expense. 
But  now  as  to  the  question  paramount.  Is  this  company  at  the  wi^ 
of  a  few  discontented  shareholders,  and  at  the  instigation  of  one,  to 
be  wound-up,  and  shall  our  concessions,  which  we  have  paid  so  much 
for,  be  cancelled,  as  they  must  be,  and  revert  to  the  hands  of  those 
who  sold  them  F  What  will  be  our  position  after  the  company  is 
wound-up  P  The  whole  of  the  shares  issued  must  come  to  a  pro  rata 
distribution  of  the  assete  of  the  company  ("Ko,  no  ! ").  That  is  my 
assertion ;  you  may  contradict  me  auerwards  if  you  like.  The  shares 
issued  must  come  in  for  distribution,  and  if  you  add  to  this  the 
enormous  charges  of  liquidators  and  lawyers,  and  the  usual  expenses 
of  winding-up,  you  may  very  plainly  see  that  nothing  but  very  bare 
assete  will  be  leit.  I  am  a  shareholder,  having  no  interest  whatever 
in  promoters  or  vendors — a  simple  shareholder,  as  you  yourselves 
are,  and  with  no  other  interest  except  to  get  this  company  a  success. 
It  seems  to  me  that  if  this  company  should  be  wound-up  the  result 
will  be  that  no  one  will  be  benefited  except  the  friends  and  nominees 
of  Mr.  Whiteley,  for  it  is  usual  in  these  cases  for  the  petitioner  to  get 
the  order  for  the  official  liquidators — the  whole  business,  in  fact, 
becomes  his  from  that  moment.  Mr.  Whiteley  describes  himself  as 
a  surveyor ;  I  venture  to  say  he  is  also  an  auctioneer,  and  he  is  so 
accustomed  to  the  "  going,  going,  ^fone  "  of  his  trade,  Uiat  he  thinks 
he  can  knock  down  this  company  with  his  hammer.  I  hope  we  shall 
show  him  that  we  are  by  no  means  so  easily  knocked  oown  as  he 
imagines.  He  uses  a  littie  artfulness  in  asking  you  to  be  present  by 
counsel  at  the  hearing  of  the  petition.  That  is  that  you  may  ease 
him  of  the  expenses  vmich  he  roars  may  fall  upon  him  otiierwise.  I 
shall  presentiy  have  the  pleasure  of  submitting  a  resolution  to  you, 
but  before  doing  so  I  shall  ask  Ifr.  Phillips  to  give  you  some  praotiofd 
en>lanations  as  to  this  lamp,  which  has  been  alluded  to  just  now. 

Mr.  Phillips  (engineer  to  the  company)  aaid  he  held  a  lamp  which 
was  the  result  of  the  latest  improvement  by  the  Brush  Company 
in  the  lamps,  which  were  really  the  result  of  the  labours  of  Mr. 
Lane-Fox  and  his  very  valuable  superintendent,  Mr.  Evans,  and  one 
or  two  others.  The  lamp  they  had  now  is  as  different  as  possible  from 
the  original  one,  as  could  be  imagined.  And  the  cost  of  the  lamp 
was  much  diminished  from  the  price,  even  ten  weeks  ago,  and  would 
be  much  cheaper  later  on.  The  lamp  was,  as  they  saw,  as  simple  as 
could  be  seen.  Mr.  Phillips  then  entered  into  a  technical  description 
of  the  new  lamp  at  some  length  (amidst  murmurs  of  ' '  We  don't  want 
this  lecture"),  and  remarked  thatthey  might  get  a^rofit  at  selling  them 
at  3s.  or  4s.,  whereas  they  could  not  get  such  profit  as  they  could 
now  some  time  ago  by  selling  lamps  at  6s.  or  8s.,  and  this  as  the 
result  of  the  laboui's  of  Mr.  Lane-Fox  and  Mr.  Evans ;  and  he 
thought  they  had  now  got  a  lamp  which  was  so  simple  that  the 
ordinary  servant  could  fix  them.  And  which  would  enable  them  to 
produce  that  which  was  domestic  and  utilisable.  Therefore  if  any  one 
wanted  1,000  lamps,  they  did  not  have  to  charge  them  10s.  for  each 
lamp ;  they  could  be  sold  now  with  a  handsome  profit  at  4s.  or  4s.  6d., 
and  they  could  replace  them  easily,  and  g^t  a  high  candle-power 
from   them.    If  tnev  wished  to  know  the  pulse  of  the   country 

generally,  he  believea  in  Yorkshire,  Durham,  and  Lancashire,  they 
ad  a  good  field  for  business,  apa^  from  consideration  of  patente. 
The  corporation  of  Leeds  were  preparing  to  spend  £60,000  in  electric 
lighting  to  begin  with.  They  required  <£at  the  company  volunteering 
for  the  work  should  make  an  installation  which  should  be  perfect. 
If,  at  the  end  of  the  year,  all  went  well,  that  contract  for  £60,000 
was  to  be  obtained,  and  if  they  got  only  10  per  cent,  there  was  £6,000 
profit.  The  Hammond  Company  were  actually  estimating  in  one  or 
two  places,  getting  plans  oi  places,  calculating,  and  so  on,  and  the 
directors  could  send  then  an  estimate  for  the  work.  If  this  company 
only  got  one-tenth  part  of  the  business  of  Yorkshire  it  would  be  more 
than  the  company  oould  manage.  A  company  in  Sheffield  he  knew 
would  like  to  spend  £160,000  on  electric  lighting,  and  the  company 
that  inn>ired  this  Sheffield  company  with  confidence  would  get  it  or 
part  of  it.  If  this  company  should  get  £50,000  of  it,  it  will  be  worth 
tiie  having.  There  was  plenty  of  work  there,  he  was  sure,  for  a  com- 
pany of  this  kind.  Having  a  lamp  so  efficient  he  was  sure  there  was 
work  there,  which  would  give  them  business.  They  had  before  the 
Patent  Office  some  improvemente  to  make  the  madiinery  even  more 
perfect.  Therefore  he  nught  tell  them  that  all  the  experiences  in  com- 
panies which  may  be  different  from  others  went  towards  the  benefit 
of  the  companies  generally. 
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A  Shareholder :  Is  there  one  sound  ? 

The  Chairman :  I  should  think  I  am  within  the  mark  if  I  say  we 
hare  six.  If  you  ask  my  own  opinion  I  should  think  we  have  twelve. 
The  resolution  I  have  to  i>ropose  to  the  meeting  is  "that  this  meeting 
hereby  empowers  the  directors  to  cany  on  the  business  of  the  com- 
pany, and  oppose  the  opposition  of  the  winding-up  petition  laid  by 
Mr.  Whiteley,  and  to  take  such  steps  as  they  deem  necessaiy  for  the 
protection  of  the  company* s  interests." 

Mr.  Bromham  seconded  the  resolution.  He  expressed  his  regret 
that  such  charges  were  brought  against  gentlemen  of  high  character 
in  the  dty  of  London,  who  are  exoeedmgly  well  known.  If  Mr. 
Whiteley  nad  any  charge  to  bring  ag^ainst  the  board,  he  thought  the 
best  course  would  be  for  him  to  call  the  attention  of  the  directors  to 
see  if  they  were  selling  what  did  not  belong  to  them,  and  to  suggest 
a  remedy  for  the  error,  if  any.  He  believed  they  had  business  men 
on  the  board,  and  he  was  wuling  to  leave  the  matter  in  their  hands. 
He  thought  most  of  the  shareholders  took  shares  at  that  time  with 
a  view  to  their  going  up  in  value.  He  thought  their  action  must 
be  against  the  Hfunmond  Company,  if  the  mistake  was  really  a  sub- 
stantial one. 

Mr.  Whiteley  then  opposed  the  resolution  in  a  speech  of  considerable 
lengfth.  He  thanked  the  chairman  for  his  courtesy,  although  he  had 
been  at  times  facetious  at  his  (Mr.  Whiteley' s).  He  had  thrown  down 
the  gauntlet,  and  he  must  expect  some  knocks  back  (laughter) .  But 
he  htA  not  yet  said  that  the  misstatements  were  wilful,  llhe  lan- 
guage in  his  circular  was  plain  and  simple,  and  he  was  prepared  to 
take  the  consequence  if  misinformed.  He  was  informed  tnat  furtive 
meetingfs  had  been  held  by  the  board,  but  he  was  glad  to  hear  the 
chairman  say  that  was  not  the  case.  But  that  meetings  had  been  held 
apart  from  the  shareholders  there  seemed  no  doubt.  He  had  no 
animosity  against  the  directors.  The  company  were  in  a  pickle,  and 
he  thought  he  had  taken  the  best  course  to  get  out  of  it.  36,633 
shares  were  applied  for  before  allotment,  and  were  therefore  allotted 
(A  voice :  "  That  won't  help  us ").  He  had  gone  on  the 
mformation  he  had  received,  and  he  should  trj  and  disprove 
that.  The  chairman  went  round  and  round  his  remarks,  but 
he  agreed  with  him  when  he  said  the  directors  only  thought  they 
bought  the  excluaive  right  to  use  the  Lane-Fox  lamp.  The  chairman 
having  admitted  that,  he  thought  he  might  sit  down.  A  full  and 
exclusive  licence  was  about  the  same  tmng.  The  chairman  said 
that  no  damage  had  resulted  to  the  company  from  their  not  having 
an  exclusive  nght  to  the  lamp,  but  that  was  a  very  improper  position 
to  take  up.  The  chairman  having  admitted  that  the  exclusive  right 
was  a  mistake,  he  thought  he  should  have  stopped  there.  They  ought 
rather  to  ask  what  has  been  the  gain.  A  great  feature  had  been  made 
of  an  improved  lamp ;  so  that  £1 00,000  had  been  paid  by  this  company 
for  what  was  really  an  imperfect  lamp.  ('*  No,  no.")  Well,  one  that 
was  capable  of  great  improvement.  A  great  feature  had  also  been  made 
of  theMiddlesTOrough  lighting,  which  they  were  told  was  note  nearly 
complete,  although  they  neard  it  was  in  progress  in  September.  The 
engineer  had  said  they  might  throw  their  patent  into  the  fire  if  they 
liked,  for  there  was  plen^  of  business ;  and  for  this  they  had  paid 
£100,000 !  The  grentleman  who  seconded  the  resolution  had  pushed 
his  remarks  too  far ;  he  (Mr.  Whiteley)  did  not  make  any  criminal 
charge  against  the  board,  nor  accuse  them  of  dishonourable  conduct. 
What  did  the  directors  and  the  promoters  promote  this  company  for  : 
simply  for  pure  philanthropy  ?  It  seemed  to  him  that  that  meeting 
was  somewhat  of  a  farce.  They  were  supposed  to  have  61,000  shares 
on  their  register,  of  which  the  Hammond  Company  held  35,000. 
What  was  uie  use  of  their  coming  there  and  voting  on  the  question  f 
Tlie  resolution  had  been  cut  and  dried,  and  they  had  no  means  of 
opposing  it.  But  he  came  there  as  he  had  presented  this  petition, 
he  thought  it  only  right  that  he  should  come  and  defend  his  action. 
He  had  no  sinister  or  ulterior  motives,  and  his  intentions  were 
honest.  In  paragraphs  two  and  eight  lie  the  whole  substance  of  their 
undertakings ;  paragraph  eight  being  veiy  naturally  suggested  by 
the  doings  of  the  Brush  Company.  This  company  were  deprived  of 
the  monopoly  of  the  Lane-Fox,  and  was  it  not  possible  for  uie  Brush 
Company  to  go  in  and  tender  at  a  lower  price  than  this  company  ? 

The  Chainnan :  No ;  they  cannot  do  that. 

Mr.  Whitelev  said  they  had  no  more  right  to  sell  the  Brush  than 
the  people  walking  in  the  streets  at  that  time.  He  believed  the 
Brusn  reserved  to  themselves  the  right  to  sell  their  own  lamps  ('*  No, 
no").  In  the  ag^reement  they  found  that  the  shares  should  not  be 
allotted  unless  £35,000  were  hondjide  subscribed  by  the  public,  which 
he  did  not  believe  was  the  case  by  a  long  way  at  the  time  of  allot- 
ment. Out  of  their  61,633  shares  on  the  register,  they|would  find 
that  the  Hammond  Company  held  35,000 ;  the  Electric  Works  Com- 
pany, 6,000 ;  Mr.  A.  C.  Barker,  2,600 ;  Mrs.  Barker,  2,500 ;  Mr. 
P.  C.  Barker,  2,600.  These,  he  suggested,  were  not  Ixmd  fide  public 
subscriptions,  but  were  all  friends  or  relations  of  Mr.  Hammond.  If 
he  kept  a  shop,  naturally  he  should  do  business  with  some  of  his 
relations  if  possible.  A  Mr.  Bentley  also  held  2,500  shares,  and  he 
was,  he  believed,  a  subordinate  of  Mr.  EEammond,  or  his  company. 
So  that  the  company  only  held  11,633  shares  on  the  26th  September. 
Even  if  the  Barker  fanulv  were  hmA  fide  public  subscriptions,  that 
only  left  21,633.  He  had  not  taken  isolated  action,  for  he  had  now 
101  shareholders  at  his  back ;  and  he  was  not  a  small  shareholder 
now.  With  reference  to  two  names  on  the  original  prospectus  as 
directors,  he  failed  to  find  their  qualification  of  125  sharos. 

The  Chairman :  They  never  took  up  their  position ;  you  know  that 
perfectlywell. 

Mr.  Whiteley :  I  beg  you  will  not  contradict  me,  and  throw  the  lie 
in  my  mouth.  I  did  not  know  it  perfectly  well.  H  they  had  re- 
tired, we  ought  to  have  known  it.  He  remarked  in  continuation, 
that  they  had  been  grossly  misled,  and  if  they  were  in  fault  they 
should  go  to  those  who  nusled  them ;  but  to  the  board,  the  share- 
holders must  look.  Mr.  Hammond,  it  was  stated,  stud  at  the  sta- 
tutory meeting,  **  with  regard  to  the  machine  [referred  to,  it  was  ^e 
joint  production  of  Sir  William  Thomson  and  Mr.  Ferranti,  and 
**         ^\  be  understood  how  very  important  a  stride  was  likely  to  be 


madewhen  it  was  said  that  the  machine  1  ^^^ 

accomplish  something  like  five  times  asmuoh  as  anv  machine  at'nM^ 
in  existence."  If  that  was  so,  what  had  they  paid  their  moa^ri!^ 
The  Brush  was  gone.  They  were  not  only  crippled  in  their^wi 
sions,  but  they  were  also  crippled  for  woridng  capitsl,  fSnoS 
£23,000  belon|^  to  them.  He  knew  it  was  no  use  going  to  tlie  t(Z 
on  this  question,  but  he  asked  for  their  moral  support.  He  aaU 
*<  wind-up  now,  while  yon  can  get  some  something  out  of  it.  ^ 
not  go  on  with  this  orif^led  tmng  on  omtohes ;  it  iHU  go  ^^ 
sooner  or  later." 

Mr.  H.  B.  Seeley  said  he  knew  ^ey  could  not  succeed  on  the  Toto 
but  he  was  of  opinion  that  that  o(mipany  had  not  been  knQv 
formed.  The  prospectus  said  the  first  issue  was  to  be  200,000  &^ 
He  ridiculed  the  idea  of  the  articles  of  association  (nily  bms  on 
view  in  one  office  in  London,  when  they  appealed  to  thewhole 
country.  The  directors  could  not  le^^y  float  that  oompanf  vith  a 
less  number  of  shares  than  would  give  the  company  a  f aii  chance 
of  success.  The  company  had  been  floated  with  about  a  quarter  of 
what  was  spoken  of  m  tiie  prospectus.  When  he  found  thit  the 
company  had  been  floated  willi  67,000  shares,  instead  of  £100,000  m 
advertised,  he  wrote  to  the  secretary  for  an  explanation,  wbieb  he 
got,  but  it  seemingly  involved  a  misrepresentation  which  the  dincton 
ought  not  to  have  allowed  to  go  forth  to  the  puUic  He  thoogU 
there  had  been  a  breach  of  trust  in  this  matter  if  tiiey  could  ahor 
that  at  the  closing  of  the  lists  they  had  not  the  wimitnt^tn  noniber  of 
shues  subscribed.  All  Yorkshire  to  be  Hfiihted  with  £23,000,  ani 
the  profits  to  be  divided  over  £123,000 !  He  was  much  obliged  to 
Mr.  Whiteley,  although  he  himself  moved  very  early  in  the  matter. 
The  eleventh  clause  of  the  prospectus  stated  that  the  vendors  wooUptj 
all  the  expenses  of  the  formation  of  the  oomjMuiy,  but  in  the  aitidei 
of  association  it  was  stated  that  the  directors  were  empowered  to  paf 
the  expenses.  Why  was  that  difference  ?  He  thought  the  diifeRnet 
there  between  the  prospectus  and  the  articles  of  association  waa  ritaL 

Mr.  Macallister,  who  said  he  was  the  holder  of  £1,000,  said  that  t 
few  days  after  he  had  paid  his  money  he  discovered  that  oidv£70,0(M 
were  subscribed.  It  was  not  reasonable  nor  proper  to  allot  ^aiei 
upon  such  an  insufficient  capital.  It  was  stated  as  an  indnoemmt 
that  application  would  be  made  in  due  course  for  a  quotatJon  onthe 
Stock  Kxnhange.  That  was  a  speculative  inducement,  becatiK  it 
represented  it  as  a  marketable  commodity.  He  had  oonsolted  Hi^ 
John  Morris,  of  Messrs.  Morris  and  Company,  who  said  that  it  w 
too  big  a  thing  for  a  single  shareholder  to  fignt,  though  no  doobthe 
would  succeed.  Unless  there  were  other  shfoeholders  to  join  him,  k 
would  not  advise  him  to  fight  it  as  a  private  individuaL  He  bad 
listened  carefully  to  the  argruments  of  the  chairman,  and  it  aeemedto 
him  that  the  whole  question  was  admitted.  They  admitted  that 
there  was  no  exclusive  right  to  the  Lane-Fox.  They  said :  WehiT« 
not  the  Lane-Fox,  but  we  have  something  else  which  is  better. 
The  question  was,  first — Had  the  Hammond  Company  ttnndkd 
them  P  If  so,  what  had  the  directors  done  to  get  their  money  btek^ 
When  they  found  that  there  was  no  exclusive  right,  they  ahosH 
have  had  a  meeting  with  the  Hammond  Company  at  once,  and  \M 
them  that  they  had  induced  them  to  issue  a  misleading  proapectei. 
But  they  accepted  the  situation,  and  practically  parted  with  £100,00!ii 
What  valuable  property  had  they  got  at  all  P  If  the  directon  vo^ 
satisfied  that  the  Hammond  Company  had  not  acted  fairly,  then  tk 
company  had  deceived  them;  if  otherwise,  then  the  direotcnaba^ 
deceived  the  shareholders.  He  trusted  that  the  meeting  wt^ 
demand  fuller  information  about  their  relations  with  the  f^mmaa! 
Company  before  consenting  to  any  course  of  action. 

Bev.  Mr.  Stobart  asked  if  it  was  the  case  that  nothing  had  Im 
paid  for  the  Lane-Fox  licence,  and  what  actual  capital  the  coo^tty 
had  to  work  with. 

Mr.  Joseph  said  that  the  alleged  paucity  of  capital  seemed  to  kr? 
resulted  from  the  lists  having  been  so  quickly  oloeed,  and  he  sboali 
like  to  ask  the  reason  why  they  were  so. 

The  Chairman  said  that  Mr.  Whiteley  had  made  several  allegatiffi>' 
against  the  honourable  character  of  the  board.  He  said  tiwx^ 
held  furtive  meetings ;  that,  he  (the  chairman)  denied  in  the  it^ 
emphatic  manner.  As  to  the  exclusive  licenoe  question,  it  had  e» 
on  the  board  perfectly  unawares.  They  never  doubted  that  the  Laae- 
Fox  was  as  exclusive  as  the  Brush.  Tne  first  quetition  when  the  oe- 
current  licence  came  to  light  was.  What  damage  had  they  nSm^ 
They  wrote  to  the  Hammond  Company,  and  on  27th  Ocboba  tkr 
got  a  reply,  which  stated  that  a  copy  of  their  letter  had  been  seat » 
the  Brush  Company  and  promising  fuller  reply  as  soon  as  thej  vv 
able  to  give  one.  immediately  after  that  came  Mr.  WhitdeT'id^ 
culars  and  winding-up  petition,  and  they  at  onoe  ceased  aU  fiutbff 
negotiations  till  thev  saw  the  result.  But  the  Hammond  OospBT 
had  always  behavea  honourably  to  them,  and  he  felt  soe  ^ 
would  settle  the  matter  to  their  full  satisfaction.  The  lAsasad 
Company  had  evidently  no  more  knowledge  of  the  ontf- 
rent  licence  than  they  themselves  had.  The  wording  ^  ^ 
prospectus  had  passed  under  their  review,  and  wbs  not  objeotod  tt 
Some  companies  used  the  word  full  and  others  the  word  nsimife,  m 
they  considered  that  it  did  not  make  the  sligphteet  differenct.  ^ 
Mr.  Whiteley  had  said  that  £60,000  had  g;one  to  the  Twke' 
shareholders  money,  and  then  again  that  it  ^waa  the  frieodi^ik 
vendors  who  found  the  money,  li  one  was  true  how  ooold  ^^ 
account  be  so  P  They  had  no  means  of  inquiring  tiie  poahsoa  i 
those  who  applied  for  shares,  they  might  be  frien^  of  ua  ns^ 
or  they  might  not.  He  himself  had  not  the  sUu^jBcst  ha^Mp^ 
any  as  friends  of  the  vendors.  It  had  beeji  '^fiSn  tikat  it  in«  qj 
clear  the  shareholders  would  be  outvoted.  -  ^^  he  had  aibil» 
Hammond  to-day  how  he  was  going  tiX«^  ^  <«ith  rogu^^^ 
vendors'  shares.  He  replied  that  he  '"'^m  -  ^^^  to  eietatt  i»  ^^ 
power  whatever  with  them  (hear,  hearJ^S*,  i^^fjag  the  "*"*"f  t] 
to  decide  one  way  or  another.  They  wa^*  ited  the  meettof  «o»^ 
in  a  straightforward  way.    It  was  no  i  ,  picked  inertaf :  hf  * 

not  recognise  a  single  friend's  face,  a/^77*_a  theT«iT **"^ *^ 
decide  on  the  merite  of  the  case.    If  tiV*    \^},Jn§ati^»^^ 


Nov.  18,  1882.] 


THB  TELBQBAFHZO  JOUBHAL  AND 

ELECTRICAL    REVIEW. 


401 


tliat  exdnsiTe  licence,  they  might  depend  upon  it  that  they  wonld 
do  their  utmost  to  bring  that  company  to  book.  How  rar  they 
miffht  succeed  would  depend  on  the  strength  of  their  position.  As 
to  ICiddlesborough,  he  had  stated  that  the  works  were  on  the  point 
of  completion,  and  at  the  preTious  meeting  that  they  were  in 
pmaration.  No  time  had  been  wasted,  in  spite  of  Mr.  White- 
ky^remarks  upon  the  subject.  He  calculated,  reckoning  ten 
per  cent,  on  the  capital,  that  they  wonld  get  a  profit  of  33  per  cent, 
upon  the  woridng.  The  question  of  necessary  capital  rested  with  the 
d&ectors.  It  was  not  to  their  advantage  to  have  a  large  sum  unem- 
ployed in  work,  simply  lying  at  interest,  as  some  companies  had. 
Xliey  should  be  cautious  at  first.  Electric  lighting  was  a  noyelty ; 
it  had  the  gas  monopoly  to  contend  with,  and  Englislmien  fought 
^7  of  a  novelty.  They  had  to  see  their  neighbours  taking  to  a  thuig 
before  they  took  to  it  themselves.  As  to  the  expenses,  Uie  Articles 
of  Association  did  empower  the  directors  to  pay  them,  but  they  did 
not  think  of  anything  of  the  kind.  The  whole  of  the  prelimmary 
expenses  were  paid  by  the  vendors,  which  was  what  he  meant  in 
gpeddng  of  beginning  with  a  dean  sheet.  Mr.  Stobart  asked  whether 
thej  had  paid  anythmg  for  the  Lane-Fox  Ucence.  Their  position 
was  the  same  as  that  of  the  Midland.  One  of  the  conditions  with 
the  Brush  Company  was  that  they  should  give  to  the  Hammond 
Ccmpany  the  Brush  dynamo  to  use,  and  in  addition  to  that  they  gave 
them  the  Hcenoe  to  use  the  Lane-Fox  lamp.  Perhaps  Uie  conditions  of 
the  Ucence  may  serve  to  explain  why  they  did  so.  They  knew  they 
could  not  sell  it,  since  there  was  a  concurrent  licence.  They  therefore 
had  kept  within  legal  bounds  by  concealing  that  fact.  They  had  con- 
cealed that  fact  from  Mr.  Hammond,  for  he  had  clearly  sold  the 
Ucence  to  them.  Some  shareholders  might  think  that  their  money 
ahotdd  be  returned.  That  was  a  question  of  the  fair  defding  of  the 
directors  and  the  original  meaning  of  the  prospectus. 

lir.  Maynard  said  that  Sir  Charles  Bnghr  s  letter  had  taken  him 
thoroughly  by  surprise.  But  it  did  not  so  much  matter  for  they  had 
not  done  a  stroke  of  business  as  to  the  Lane-Fox,  and  with  the  im- 
provements of  incandescent  lighting,  it  was  openly  said  that  the 
Lane-Fox  was  superseded.  He  distinctly  denied  the  allegations  in  the 
circular  of  Mr.  Whiteley  as  to  furtive  meeting  and  negotiations  with 
other  oompajiies.  He  thought  winding-up  the  company  would  be  most 
disastrous,  as  he  beUeved  at  present  under  their  active,  inteUigent, 
and  restless  manager  the  business  was  in  a  surprisingly  good  condi- 
tion. 

Mr.  Seeley  asked  how  many  shares  were  applied  for  when  the  lists 
were  dosed  on  28th  May. 

The  Chairman  could  not  answer  that  question.  If  the  company  had 
been  launched  two  days  sooner  their  capital  would  have  been  appUed 
for  five  times  over.  As  it  was  many  appUcations  came  to  return 
money.  The  allotments  were  sent  out  by  1st  June^  after  very 
numerous  appUcations,  though  certainly  very  numerous  withdrawals 
—which  latter  they  need  not  have  accepted  if  they  had  oared  to  allot 
at  once,  aa  was  often  customary. 

Mr.  Maynard  said  it  was  the  gfreateet  test  of  a  company  to  keep 
open  so  long,  so  that  any  withdrawals  might  be  nutde. 

Mr.  Seeley  wanted  to  bring  out  how  many  bond  Jide  appUcalions 
had  been  received  up  to  that  date,  exclusive  of  vendor's  shares. 
The  Chairman  said  that  would  require  the  books  of  the  company. 
Mr.  Seeley  said  the  directors  should  have  been  prepared  to  answer 
such  a  vital  question.    Where,  he  might  then  asx,  cud  the  directors 
expect  to  get  the  money  for  the  working  of  the  company  F 

The  Chairman  said  that  they  had  ample  capital  as  it  was.  They 
had  an  arrangement  with  the  Hammond  Company,  by  which  the 
latter  would  do  work,  and  they  themselves  should  reap  the  benefit,  if 
it  was  too  large  for  them  to  do  themsdves.  The  company  had  a  larger 
interest  in  theor  pron>erity  than  any  one  else,  and  had  everything  to 
bind  them  to  it.  If  they  had  to  keep  a  staff  large  enough  to  work 
aU  their  County  of  Yorkshire  it  would  require  a  capital  of  three  or 
four  millions. 

Mr.  Stobart  said  that  £100,000  had  been  paid  to  the  Hammond 
Company  and  there  was  left  £20,000  to  go  on  with. 
The  CSiairman  said  that  was  perfectly  correct,  or  rather  £23,000. 
Mr.  Stobart:  Then  in  fact  we  are  cidy  a  smaU  branch  of  the 
Hammond  Company? 

The  Chairman :  That  is  simply  our  position.  An  idea  had  occurred 
to  him  that  if  the  Hammond  Company  made  a  large  sacrifice  of  their 
shares,  cancelled  a  largpe  portion  of  them,  it  would  reUeve  their  com- 
pany of  a  great  incubus.  They  should  do  all  they  could  to  work  all 
the  handles  which  their  position  enabled  them  to  get  hold  of. 

Mr.  Seeley  asked  why  they  could  not  be  wound-up  and  go  on  as  a 
branch  of  the  Hammond  Company. 

Mr.  F.  Ince,  soUdtor  for  the  company,  said,  that  having  heard 
what  had  been  said  by  the  chairman  and  Mr.  Maynard,  they  might 
surely  leave  the  matter  in  the  hands  of  the  directors.  As  to  the  Lane- 
Fox,  in  all  candour  and  honesty  the  concurrent  Ucence  8hoi:dd  have 
been  stated  openly ;  but  he  did  not  think  the  Britidi  Electric,  however, 
would  affect  them  much,  because  that  company  had  not  the  Brudi 
machine.  A  Ucence  for  a  particular  g^-bumer  would  not  affect  a 
patent  forgas  manufacture.  It  was  a  rather  sentimental  grievance 
at  best.  He  would  advise  them  to  avoid  Uquidation ;  it  paid  the 
Uquidators  admirably,  and  the  lawyers,  but  it  woi:dd  never  pay  the 
shareholders  (laughter). 

The  seconder  of  the  motion  would  suggest  as  a  means  of  avoiding 
difficulty  that  Messrs.  Whiteley,  MacaUister,  with  others,  might  be 
appointed  as  a  committee  to  represent  the  sha^rehdders  and  confer 
with  the  directors  as  to  the  best  course  for  future  arrangements  of 
the  oomnany. 

Mr.  Whiteley  could  not  agree  to  the  suggestion.  He  did  not  see 
the  ^:ood  of  a  conference  with  the  directors.  Both  had  stated  their 
opinions,  and  would  not  recede  from  them.  He  beUeved  that  they 
were  an  honourable  body  of  men,  but  the  shareholders'  money  was 
at  stake,  and  the  question  was,  how  to  pay  for  the  mistake  they  had 
made  F  The  directors  had  made  a  mistake,  and  simply  asked  them 
to  trust  them  again,  and  they  would  do  the  best  they  could. 


The  Chairman :  I  will  then  put  the  resolution,  "  that  this  meet- 
ing hereby  empowers  the  directors  to  carry  on  the  business  of  the 
company,  to  oppose  the  winding-up  petition  by  Mr.  Whiteley,  and 
take  such  steps  as  they  deem  necessary  to  further  the  interests  of  the 
company.'*  .    .i_       i 

The  resolution  was  then  put  and  carried  by  a  large  majority,  only 
five  or  six  hands  being  held  up  in  opposition. 

Mr.  Whiteley  demanded  a  scrutiny. 

The  Chairman  said  that  the  articles  stated  that  a  poll  should  be 
demanded  in  writing  by  at  least  seven  members,  holding  not  less  than 
6,000  shares. 

This  condition  not  being  compUed  with,  the  demand  for  a  scrutiny 
feU  to  the  ground.    The  proceedings  then  terminated. 


THE  BRUSH  MIDLAND  ELECTRIC  LIGHT  AND 
POWER  COMPANY  (LIMITED). 

Ok  Tuesday  afternoon  an  extraordinary  general  meeting  of  the  share- 
holders of  the  above-named  company  was  held  at  Cannon  Street  Hotel, 
under  the  presidency  of  Mr.  Glyn,  to  consider  the  adverse  proceedings 
taken  by  certain  shareholders  against  the  company,  and  to  pass  a  re- 
solution authorising  the  directors  to  continue  the  business  of  the 
company,  notwithstanding  the  proceedings  of  the  dissentient  share- 
holders. 

The  notice  convening  the  meeting  having  been  read  by  Mr.  H.  N. 
Myers,  secretary. 

The  Chairman  said:  Gentlemen,  we  have  asked  you  to  meet  us 
to-day,  and  we  are  very  pleaded  to  be  able  to  meet  you  much  earlier 
than  m  the  ordinary  way  we  diould  have  done.  But  our  reasons  for 
calling  you  tog^ether  are  not  perhaps  altogether  so  pleasant.  Certain 
shareholders,  and  I  am  glad  to  say  they  are  only  small  in  number, 
and  represent  only  a  smaU  amount — as  a  matter  of  fact,  there  are  only 
18  out  of  800,  only  representing  149  shares— have,  taking  advantage  of 
what  they  allege  is  a  misstatement  in  the  prospectus,  thought  fit  to 
bring  actions  against  this  company  for  the  return  of  their  money. 
We^  I  dare  say  some  of  you  have  noticed  that  a  petition  in  Chancery 
has  been  filed  to  wind-up  this  company.  This  was  done  by  a  friendly 
shareholder — a  h^ge  shareholder — who  has  no  wish  to  wind-up  the 
company ;  but  he  certainly  does  wish  that  these  18  shareholders  should 
not  come  in  and  gfet  a  priority  of  daim  over  us,  supposing  this  mistake 
should  turn  out  on  the  dedsion  of  the  court  to  be  a  material  one.  All 
this  fuss  and  bother  comes  tem  the  word  "  exdusive  "  havme  got 
into  the  prospectus  which  was  issued  in  May.  It  is  not  denied  that 
we  have  the  exdusive  right  to  the  very  valuable  concession  of  the 
Brush  dynamo  machinery.  But  it  is  pretty  nearly  dear  that  we  have 
not  the  exclusive  right  to  the  Lane-Fox  lamp.  We  have  had  some 
very  curious  letters  from  shareholders  in  which  they  a  little^  mix  the 
dynamo  and  lamp  together.  The  Brush  dynamo  machinery  we 
have  got,  the  Lane-Fox  lamp  we  do  not  appear  to  have  the 
exclusive  right  to.  But  the  first  question  would  be,  "How  came 
we  to  say  that  we  have  the  exdusive  right  to  a  thing  which  we 
have  not?"  Well,  gentlemen,  that  is  a  very  hard  question  to 
answer.  Wheliier  the  Anglo-Brush  Corporation  purposely  sup- 
pressed the  ifact  that  ^.  Lane-Fox  had  given  the  use  of  the  light  to 
another  company,  the  British  Electric  I  think,  or  whether  they 
overlooked  it,  I  cannot  say.  We  have  only  pari  patsu  the  liberty 
to  use  the  light  of  the  British  Electric  Company  in  our  dis- 
trict. Now,  there  is  another  very  remarkable  thing  about  this — 
some  of  the  board  of  more  than  one  of  these  subsidiary  companies  are 
gentlemen  who  are  also  directors  of  the  parent  Brush  Company. 
0^  would  have  supposed  that  these  gentlemen  would  have  Imown 
what  they  were  talking  about.  There  is  one  thing  I  should  like  to 
tdl  you.  We  have  a  dean  licence  from  the  Brush  Company  to 
use  this  Lane-Fox  lamp.  We  got  no  notice  from  them  in  any  shape 
or  form  that  there  was  any  previous  licence  to  the  British  Electric 
Company,  and  I  do  not  know,  in  the  absence  of  such  notice,  that  we 
should  be  supposed  to  know  that  any  such  licence  existed.  What 
legal  claim  there  can  be  against  the  Brush  Company  or  anybody  else 
I  can't  tell  you ;  I  leave  it  to  our  solidtor.  1  have  had  so  much 
bother  and  trouble  over  this  company  that  if  anybody  can  be  made 
to  suffer  for  this  mistake  in  the  prospectus  it  shall  be  done.  There 
is  another  curious  thing  .that  it  passed  through  the  hands  of  Solid- 
tors  of  high  standing,  through  those  of  our  solidtor  and  those  of 
manyothers.  We  have  never  paida single  f arthingf or  Lane-Foxlamps; 
we  paid  for  Brush  dynamo  and  machinery.  The  real  secret  of  tne 
whole  thing  is  this,  the  solidtors  seeing  that  we  had  nothing  for  it, 
did  not  go  so  carefully  into  the  rights  as  they  might  have  done. 
Well,  idl  these  matters  are  really  legal  matters  whidi  we  have  not 
come  here  to  consider,  and  really  could  not  settle  if  we  had.  We 
want  to  see  whether  we  have  been  injured,  commerdaUy  speaking,  by 
the  loss  of  the  exdusive  right  to  the  Lane-Fox.  We  have  not  lost, 
I  say,  one  single  sixpence  by  the  loss  of  the  exdusive  use  of  the 
Lane-Fox.  We  have  got  aU  the  lamps  we  required.  That  the 
BritLsh  Electric  light  Company  can  compete  with  us  in  our  district 
is  too  absurd  to  dwell  upon ;  and  seeing  tnat  the  Electric  light  Bill 
has  compelled  us  to  supply  any  lamp  the  consumer  chooses  to  take,  I 
think  that  the  Anglo-American  Brush  Company  could  not  confer  a 
greater  favour  upon  this  company  than  to  take  their  Lane-Fox  and 
just  allow  us  to  buy  the  best  lamp  in  the  cheapest  market.  There 
aie  only  two  courses  before  us  in  consequence  of  these  actions ;  one 
is  liquidation,  and  the  other  going  on  with  the  company.  But 
I  do  not  think  any  g^tleman  here  can  consider  that  the  word 
liquidation  is  a  pleasant  one.  How  should  we  stand  if  you 
liquidated?  why,  you  would  have  a  certain  amount  of  ma- 
chinery— our  great  assets  would  be  our  concesdon  from  the 
Brush  Company.  I  do  not  think,  however,  that  anybody  would 
give  a  large  sum  of  money  for  the  concession.  Electric  lighting 
IB  in  rather  low  water  just  now,  and  our  plant  in  the  hands  of  a 
liquidator  would  not  fetch  much.  In  my  opinion  liquidation  would 
be  simply  sniddaL    Shall  we  go  on?    The  answer  to  that  gives  rise 
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to  the  qaestion  what  have  we  done  up  to  the  present  time  P  llie 
proepeotus  was  issned  in  the  middle  of  May ;  of  ooorse  it  took  a  long 
time  to  get  into  ship-shape — getting  agents,  officials — so  that  we 
have  only  been  actnally  working  about  four  months.  In  these  fonr 
months  we  have  actually  paid  our  expenses,  and  these  expenses  not 
only  included  advertising  and  ronning  about  for  orders,  for  we  have 
to  go  after  them  and  get  permission  to  put  our  light  up,  but  it 
furmer  included  expenses  for  installations  which  we  have  been 
obliged  to  make  as  advertisements  at  Boston,  Chester,  Beading, 
Oainsborough,  and  Grimsby.  These  are  some  of  our  places  at  whioii 
we  have  found  it  absolutely  neoessaiy  to  show  mat  our  light 
would  bum.  I  do  not  think  tnat  a  company  which  in  the  first  four 
months  couldpay  its  expenses  is  so  contemptible  a  thing  as  to  be 
wound  up.  We  nave  made  some  money  out  of  somebody.  We  have 
lighted  up  the  town  of  Cleethorpee.  There  we  have  done  very 
snooessfully  with  arc  light,  and  arc  light  is  really  our  profitabfe 
Ught.  Incandescent  has  not  got  to  that  perfection  which  makes  it 
worth  going  out  of  our  way  to  beg  for  incandescent  lighting. 
Our  dis^iot  is  mainly  one  of  factories.  We  get  power  at  the  factories, 
and  the  numufaoturer  can  thus  afford  to  put  up  things  so  much 
cheaper  than  if  he  had  to  buy  machinery,  ana  so  on ;  theie,  I  think, 
we  shall  get  some  incandescent  lighting.  At  Nottingham  we  have 
done  very  well  indeed.  We  put  up  an  installation  there,  in  the  factory 
of  Messrs.  Burkin  Brothers,  and  so  satisfied  have  they  been  that  they 
actually  invited  their  friends  to  see  it.  At  another  place  in  Notting- 
ham we  have  done  the  same  thing  with  another  large  firm,  and  at 
Lincoln  we  have  also  done  some  very  good  business.  Now  we  have 
got  the  following  contracts,  which  are  either  about  to  be  settled,  or 
which  we  shall  gfet,  and  I  think  when  you  listen  to  me  you  will  be 
much  astonished  that  our  officials  have  accomplished  so  much  in  so 
short  a  time.  In  Oxfordshire  we  have  five  contracts  ready — by  the 
way  I  would  have  you  understand  we  do  not  put  up  any  light  now 
except  it  pa3rs  us.  We  have  in  Nottingham  four  contracts,  in  Leices- 
ter one  (very  important),  which  it  would  not  be  for  ^be  interest 
of  the  company  for  me  to  name.  Carnarvon  one,  Chester  one, 
Cleethornes  one,  Stockport  one,  Frodingham  one.  You  must  not 
forget  this  point,  that  every  installation  which  we  put  up  not 
only  does  it  pay,  but  it  is  an  advertisement  for  us.  All  these 
contracts,  I  gave  instructions  to  our  manager,  were  to  await 
the  decision  of  this  meeting.  If  you  choose  to  liquidate  aU  these  con- 
tracts go  to  the  wall ;  if  you  choose  to  go  on,  there  is  profit  enough 
in  them  to  pay  you  a  very  fair  dividend.  A  g^ood  many  hard  things 
have  been  said  and  written  about  the  subsidiary  companies  and  their 
directors ;  but  I  think  the  beet  answer  is  to  let  a  critic  alone,  and  to 
show  by  actual  working  that  you  are  able  to  prove  that  you  can  make 
a  profit  by  decent  legitimate  oommercial  working.  What  is  to  bo  the 
future  of  electric  lighting  I  should  think  nobody  could  say ;  it  is  very 
clear  to  me  that  this  company,  even  if  it  goes  on  in  the  hum-drum 
way  it  is  going  now,  wul  he  all  right.  We  are  running  no  risk ; 
we  are  not  like  a  bank.  If  we  are  not  able  to  pay  any  dividend  next 
year  we  will  not  put  up  anything  where  we  cannot  get  any  profit. 
It  seems  to  me  that  liquidation  would  be  idiotic.  The  proper  thing 
for  us  to  do  is  to  go  on  in  the  same  quiet  way  as  we  are,  endeavouring 
to  make  as  large  a  dividend  as  we  can.  The  resolution  we  propose  to 
pass  is,  "  That  this  meeting,  having  heard  the  statement  of  the  chair- 
man as  to  the  company's  position,  is  of  opinion  that  the  buriness  of 
the  company  should  be  continued,  notwitnstanding  the  proceedings 
of  the  shareholders  who  have  demanded  the  return  of  their  money ; 
and  therefore  requests  the  directors  to  arrange  for  the  immediate 
withdrawal  of  the  petition.*' 

Mr.  Bedford  said  that  he  was  sure  that  himself  and  his  fellow  share- 
holders could  not  but  be  gratified  at  what  the  chairman  had  stated 
as  to  the  progress  of  the  company.  It  was  time  such  statements 
were  circulated,  for  they  had  heard  lies  and  falsehoods  &om  every 
quarter  for  the  last  few  months  told  about  them,  and  they  had  not 
said  a  word  in  reply.  There  should  be  a  stand  made  by  those 
interested  in  electric  bghting.  Theeleotriclight  wasnot  amere  toy, 
it  was  an  established  fact,  an  industry  that  was  bound  to  be  pro- 
fitable. In  1881,  when  he  was  a  small  shareholder  in  ^e  Anglo- 
American  Brush  Company,  he  had  visited  tibe  United  States,  and  he 
had  become  an  observer  of  the  system  there,  and  had  set  himself  to 
find  how  it  was  progressing.  He  found  that  in  factories  they  were 
doing  a  vei^  handsome  busmess.  It  was  no  mere  tale  what  was  told 
in  the  pubbc  prints  some  months  since,  that  the  original  Brush  Com- 
pany's shares  were  selling  at  7,000  dollars  for  every  100  dollars' 
worth.  It  was  really  true ;  they  were  doing  a  busmess  that  was 
simply  enormous.  In  New  York,  m  1881 ,  he  found  a  few  lamps  only. 
He  found  one  lamp  only  in  Boston,  and  that  was  a  Brush  arc  light  at 
a  chemist's  shop  in  Washington  Street,  of  which  the  chemist  hunself 
knew  nothing,  nor  where  more  were  to  be  seen.  He  visited  other 
places  also,  and  came  away  with  tiie  thought  that  so  far  as 
the  cities  and  towns  of  the  United  States  were  concerned, 
the  electric  li^ht  would  progress  very  slowly.  In  the  large 
towns  the  pohtioians  ruled,  mdeed  the  mayors  and  aldermen, 
and  the  common  councillors,  and  the  street  commissioners  were 
politicians  almost  by  trade.  They  were  elected  for  a  year  or 
two,  and  they  wanted  to  make  the  most  of  it.  By  these  every  effort 
was  made  to  push  adde  a  new  Ught  in  the  face  of  the  great  gas 
m^nox>oly.  On  his  visit  to  the  United  States  last  September,  he  was 
still  more  interested  in  the  electric  light  than  before,  and  he  was 
again  anxious  to  find  what  it  was  dodng  in  its  native  home. 
£te  was  used  to  the  vigour  and  energy  of  Americans,  but 
he  was  surprised  when,  in  New  York,  he  saw  the  pro- 
gress made  m  a  year.  The  Broadway  and  the  i^fth  Avenue 
were  simply  ablaze.  So  also  was  the  Bowery,  the  demooratio 
headquarters  of  New  York.  But  of  the  incandescent  light  he 
saw  nothing :  the  Brush  arc  light  was  in  the  ascendant  all  through. 
Lfirge  dry  goods  houses  had  it  and  it  was  all  the  go  along  the  ode 
streets.  In  Boston,  where  in  1881  he  had  found  a  single  light,  he 
'nd  the  streets  ablaze.  In  Washington  Street,  in  all  the 
Uions,  it  was  the  only  light  used,  and  he  did  not  tliinV  he 


saw  one  light  outside  of  the  Brush  system.  The  question  ame,  iru 
this  a  permanency  ?  He  could  only  say  that  these  lamps  appealed 
to  have  been  put  up  in  a  very  subetantiai  manner,  on  lUodtrii 
50  ft.  or  60  ft.  high,  and  the  gas  lamp-posts  had  been  dismantled. 

The  Chairman:  I  may  be  excused  for  intemqttlDg  jon,  Kr. 
Bedford,  but  I  should  like  to  say  that  the  gas  company  at  ds^^arpci, 
which  town  we  have  lighted,  in  a  rage  took  up  all  the  gts  mau 
(laughter). 

Mr.  Bedford  (continuing)  said  that  the  lamp-posts  in  Botioaitse 
now  used  as  sign-posts  at  the  oomers  of  the  streeti.  Ilieprkeot 
gas  had  been  reduced  to  2  dols.  per  1,000  ft. 

Mr.  Braithwaite  seconded  the  resolution.  He  was  glad  it  t^ 
opportuni^  they  had  had  of  meeting  the  directors,  and  of  hetzmg 
the  exceedingly  frank  and  satisfactory  statement  of  ihm  s&in. 
They  had  not  got  the  sole  uid  exclusive  right  to  the  Lane-Fox  liap, 
but  they  had  of  the  dynamo  machines,  and  they  had  ^t  ligbt^  too, 
over  fourteen  counties  of  England.  A  dynamo,  admitted  to  be  pabu 
the  most  ^cient  in  the  worid  for  arc  lighting,  was  a  ver^  nbaUe 
concession.  It  alone  could  work  such  a  number  of  lights  oa  one 
wire ;  they  oould  have  arc  lights  over  a  circuit  of  msaj  idIil 
The  wire  for  the  little  bit  of  Jabloohkoff  on  the  ThameB  Ed. 
bankment  had  cost  £3,000,  whereas  the  cost  of  lajing  a  hoA 
wire  would  be  only  £150,  and  their  dynamo  was  the  qdI^  ou 
that  could  send  power  over  a  long  distance.  As  the  qneetokof 
accumulators  cropped  up  daily,  it  might  yet  be  found  that  ik 
Brush  dynamo  was  the  best  suited  for  the  tranrnniHsion  of  oomou  of 
high  energy.  Their  arc  lamp  was  the  lamp  par  exeettmct.  ITneoit 
of  ten  of  UM  arc  lamps  used  in  this  country  were  Bnuh  arc  loqii. 
It  spoke  y<dumee  for  it  that  it  was  used  on  the  Qteai  Eastern  Raility, 
the  Great  Western,  at  Charing  Gross,  and  at  Waterloo,  besides  wacj 
other  parts  of  the  country.  It  spoke  volumes  that  people  wooldeoH 
to  them  and  order  a  lO-hghter  machine  for  a  year,  and  after  1 1^ 
come  back  and  tell  them  to  take  away  their  lO-liffhter  and  put  i»tn 
40.1ighters  instead.  That  was  suffioiaiit  to  show  that  tbs  lap 
was  a  oommercial  success.  With  regard  to  the  Lane-Fox  bap, 
it  was  a  very  good  one.  He  had  had  it  in  his  own  bow 
lately— it  had  lighted  them  for  the  last  three  months.  He  kid 
also  tried  others.  But  with  his  present  Lane-Fox  bs  bd 
not  broken  a  simple  lamp  since  be  began  ronning  it  Ik 
British  Electric  Light  Gompany,  under  their  agreement  with  Mi. 
Luie-Fox,  have  no  right  to  sell  the  lamp  under  the  name  i 
the  Lane-Eox.  They  must  give  it  another  name,  so  that  nobodj 
would  know  they  were  selling  the  Lane -Fox.  They  had  not  ^ 
sold  a  single  lamp  in  the  dia^ct  of  the  Midland  Company  ot 
thought  they  had  not  energy  enough.  He  thought,  futher,  tbt 
a  sub-company,  established  only  so  short  a  time  as  thein,  ihodd 
in  the  first  four  months'  work — and  that  in  the  summer  moiktb»-f^ 
its  own  expenses  was  a  very  satisfactory  concern,  and  that  fietikai 
highly  commended  its  mana^fement.  It  seemed  to  him  tbtt  ^ 
would  have  a  dividend  on  their  stock  at  no  very  distant  date,  vk 
he  believed  the  shareholders  would  think  they  had  got  bold  d  (tf 
of  the  best  commercial  peculations  that  had  been  o^red  to  tk 
public  for  many  years.  He  would  conclude  by  expressbig  bit  «■• 
ndence  in  the  company  and  its  managemeni--«  company  witliai; 
the  small  capital  of  £60,000  paid  up,  and  yet  with  that  sbb  w 
doing  a  sound,  lucrative,  and  increasing  business. 

The  Ghairman  then  put  the  resolution  amidst  cries  of  "i* 
all."  .         , 

Hr.  Stuart  said,  before  the  resolution  was  put,  the  qneetkn  vm^ 
to  him  rather  to  be  how  the  dissentient  shareholders  were  to  ben^ 

The  Ghairman :  Well,  if  that  is  the  case,  it  is  only  aqw^e 
£230.  I 

Mr.  Stuart  thought  if  it  was  to  be  paid  by  eontestiog  oitkao 
was  well,  perhaps,  to  see  if  it  was  right. 

Mr.  Paton  said  he  did  not  see  that  the  question  of  P*^^ 
entered  into  what  they  were  discussing  that  day.  Somebo^'" 
liable  for  that  trifling  mistake  in  the  prospectus. 

Mr.  Braithwaite  said  if  it  came  to  that,  that  it  w**.''^''"'^ 
for  one  would  be  happy  to  sign  a  little  statement,  by  whicb  tbestf** 
holders  condoned  the  error  in  the  prospectus.  . 

The  Ghairman  again  put  the  resolution  to  the  meeting,  and  it«» 
carried  with  one  dissentient,  a  Mr.  Nash,  a  holder  of  10  diaite. 

The  Ghairman  said  that  was  all  the  business  before  the  w«^ 
and  he  would  ask  the  shar^olders  to  sign  the  n>oI^>^^,^ 
passed  out  of  the  room,  so  that  the  board  might  show  ^^^ 
support  of  the  meeting  against  any  little  minority  who  troubW"® 
in  that  mosquito  kind  of  business  they  had  had  lately.  . 

Mr.  Paton  in  moving  a  vote  of  thanks  to  the  chainaaaivi* 
"  truthful,  manly,  and  staraightforward  "  statement  of  the  po^* 
the  affairs  of  the  company,  said  he  was  an  original  aUotHi* 
never  meant  to  part  with  his  shares.    Hehad  suffieieiiiiiw  a' 
oon^any  not  to  do  that. 

The  motion  having  been  seconded,  .^..j^ 

The  Ghairman  very  briefly  replied,  and  the  proceeding!  fl»o"^ 


ORIENTAL  TELEPHONE  COMPANY  (LIMTTg^ 

Undee  the  presidency  of  Mr.  John  Pender,  MJ*., »  *^*J"J5 
general  meeting  of  the  members  of  tiie  above-named  co«py^ 
held  at  Gannon  Street  Hotel,  on  Monday  last,  for  the  taaii»- 
of  special  business.  jkrtiif**' 

The  notice  convening  the  meeting  haviog  been  read  ty  Mi 
taiy,  Mr.  W.  G.  Hall, 

The  Chairman  said :  Gentlemen,  the  object  i 
to-day  is  to  ask  you  to  confirm  a  sale  of  rights  1  _ 

in  Bombay  ;  the  second  to  take  powers  to  make 

where  without  the  necessity  of  calling  a  speoial  meeting.  1 
last  had  the  pleasure  of  addbressing'you,  and  referring  to  the  j 
I  made  the  following  remarks:  *'We  have  not  yet  attempt 
sales  of  privileges  which  we  hold  in  India.  I  expect  bef^ 
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having  now  established  these  important  exohang^es  in  the  important 
centres  of  commerce  I  have  mentioned,  and  looking  to  the  stations 
at  which  the  Gk>Yemment  wish  ns  to  offer  them  assistance,  to  adopt 
the  principle  which  has  been  adopted  in  England,  of  forming  small 
companies,  who  will  pay  ns  a  certain  sum  for  the  privileges  we  pos- 
sess, and  that  we  shall  at  the  same  time  retain  a  certain  interest  in 
these  companies.    That  is  the  mode  by  which  we  propose  to  extend 
our  system  in  India,  keeping  down  our  capital  account  and  basing 
our  extensions  on  the  creation  of  companies  who  will  find  the  oapitfu 
to  carry  out  these  extensions."    The  object  of  the  meeting  to-day, 
then,  is  to  ask  you  to  confirm  an  agreement  which  we  have  made  with  the 
local  company  in  Bombay  for  the  purpose  of  carrying  out  our  system  in 
tbatpresidency.  We  are  toreceive  for  our  interestsSiere,  cash  £30,000, 
less  expenses,  and  shares— £30,000— which  will  continue,  of  course,  in 
our  possession.    This  gives  usthe  advantageof  local  interest  in  carrying 
on  the  work,  and  it  gives  us  a  very  good  sum  to  start  with,  and  it  gives 
njB,  also,  about  half  the  working  of  the  concern.    We  have  tiiought 
it  well  to  establish  and  prove  our  patents,  and  so  we  have  pursued  a 
different  policy  from  other  companies,  who  have  generally  sold  their 
interests  before  they  have  well  established  them  in  any  place.   We  hare 
thought  it  better  to  prove  the  system,  showing  the  people  the  effects 
that  are  likely  to  arise  from  the  working  of  it,  and  upon  that  principle 
we  have  adopted  that  policy,  and  the  meeting  to-day  is  to  confirm  the 
first  important  sale  or  arrangement  made  in  that  direction.    Before 
asking  the  solicitor  to  read  the  resolution,  I  think  it  is  right  I  should 
g^xve^  you  a  little  history  of  our  present  position,  not  only  in  Bombay, 
but  in  other  parts  of  the  East  wnere  we  have  established  our  system. 
In  Bombay  we  have  something  like  70  subscribers.    These  are  handed 
over  to  the  new  company,  and  I  have  no  doubt  they  will  show  very 
soon  a  very  much  larg^  number  of  subscribers.    We  have  also 
secured  the  work  for  the  municipality,  the  police  and  fire  stations. 
We  expect,  also,  to  make  communications  for  the  Government,  and 
where  the  Gk>vemment  take  up  a  system  it  is  generally  an  acknow- 
ledgment of  its  utility,  and  consequentiy  others  follow.    We  know 
the  rule  that  wherever  one  merchant  takes  it  up  another  merchant 
must  follow.     It  is  one  of  those  systems  which  are  more  or  less  so 
concentrated  that  it  becomes  a  positive  necessity  in  a  large  com- 
meitiial  town  that  every  commercial  house  should  be  in  connection 
with  the  exchange.    We  therefore  look  forward  to  a  very  marked 
success  in  Bombay  when  it  is  under  local  management,  in  the  hands 
of  men  who  are  deeply  interested  in  its  promotion.     In  Calcutta  we 
are  endeavouring  to  follow  out  the  same  course.    Any  one  who 
knows  anything  of  India  and  of  the  peculiar  mode  with  which  India 
is  governed,  will  sympathise  with  us  in  the  difficulties  we  ha^e  to 
contend  with  against  the  Indian  officials.    But  I  am  happy  to  say 
that  the  Indian  Oovemment,  not  only  those  at  the  head  of  the 
Government  in  India,  but  all  those  at  the  head  of  Indian  Qovem- 
ment  in  England  have  lately  taken  a  very  different  view,  and  are 
determined  to  pursue  a  different  policy.    They  have  given  me  a 
positive  assurance  that  we  shall  have  fair  play.    We  l^eve  even- 
tually that  the  small  executive  will  have  to  give  wajr  to  the  large 
executive  to  enable  us  to  carry  out  our  system  in  Cfalcutta  as  we 
have  in  Bombay.    In  Calcutta  we  have  now  something  like  100 
subscribers.    I  hope  next  time  I  meet  you  I  shall  be  able  to  announce 
the  formation  of  a  private  company  there.    In  Madras  we  have 
thirty  subscribers,  and  the  Government  are  now  having  the  system 
applied  to  the  offices,  so  that  we  hope  for  some  extension  there.   But 
Idadras  is  hardly  the  place  for  going  forward  rapidly.     In  Bangoon 
our  last  advice  told  us  we  have  twenty-one  'subscribers  and  twenty- 
four  police,  and  part  of  the  commissioner  lines.    This  place  also 
promises  an  increase.   Eurrachee  has  been,  so  far,  disappointing ;  still, 
i^hen  once  introduced  and  in  sugh  a  climate,  we  cannot  help  thinking 
greateT  things  wiU  follow.  In  Colombo  and  Ceylon  thirty  subscribers, 
and  we  uiticipate  a  veir  conmderable  increase  of  our  system  there. 
I  believe  it  can  be  carried  out  there  to  a  much  larger  extent  through 
connecting  the  different  coffee  estates.   In  China  we  are  Tna.lriTig  some 
progress,  but  there  also  we  have  not  gone  quite  so  fast  as  we  expected. 
irV'e  found  some  of  the  merchants  endeavouring  to  work  a  system 
amongst  themselves.    They  have  now  foimed  themselves  into  one 
"body  which  is  now  controlled  by  us.    In  Shanghai  we  have  seventy- 
three  subscribers.    At  Singapore  we  have  a  very  active  system  going 
on ;  that  system  was  pretty  well  inaugurated  by  the  Eastern  Tele- 
grraph  Company,  which  I  have  the  honour  to  represent.    The  active 
mazuiger  thought  that  the  telephone  mi^ht  be  made  a  feeder  of  the 
telegraph  system  generally,  and  he  established  there  a  very  successful 
system.     We  have  purchased  that  from  him  at  very  little  more  than 
cost.     He  had  one  or  two  merchants  associated  with  him,  and  we  had 
to  pay  a  small  sum  for  what  he  had  acquired  in  the  way  ci  business. 
For  ttiis  we  paid  £2,990  cash,  and  an  equal  number  of  £1  shares  of 
this  company ;  at  present  there  is  a  gross  revenue  of  £1,600  obtained 
from  that,  the  net  income  being  £1,100  a  year.    There  are  seventy 
sabecribers.    One  place  where  probably  we  had  made  greater  ad- 
yances  than  anywhere  was  in  Egypt,  when  the  unfortunate  crisis  tock 
plaoe  there.     I  am  glad  to  say  we  are  almost  again  in  good  working 
order.   The  Government  has  taken  in>  the  telephone ;  it  proved  to  be  of 
yery  great  use  during  the  time  the  Aomiralty  had  possession  of  Alexah- 
dria,  so  much  so  that  they  addressed  a  letter  of  thanks  to  the  company 
for  the  great  use  the  telephone  proved  to  them  during  the  time  of 
the  occupation.     We  shall  also,  I  have  no  doubt,  be  repaid  by  the 
Egyptian  Gk>vemment  for  the  injuiy  which  we  sustained  during 
the  orisiB,  and  that  will  amount  to  something  like  £8,000  or  £9,000. 
We  have  now  in  Alexandria  ninety-four  subscribers  and  twenty-one 
connected  with  the  Government  offices— altogether,  132 ;    at  Cairo 
rixty  subscribers.    We  hope  in  a  very  short  period  to  establidi  an  in- 
t  company  there.     We  have  a  telegpram  to  the  following 
The  reinstatement  of  telephonic  communication  in  Alexan- 
I  :<^^  approaching  completion,    ^y  next  mail  I  hope  to  send  you  a 
t*7,j^  ^jKscribers  connected  up."    It  is  a  sign  of  the  progress  ot 
^^tPf-  ^^one    to    be    able    to    state   that   notwithstanding   the 
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of    affairs   in'  Egypt   we    have    not   virtually    lost    a 
You    all    know    of    the   destruction  of   tlie   houses 


and  property  in  Alexandria,  so  that  I  think  we  have  a  good 
deal  before  us  when  the  city  is  rebuilt,  and  I  look  forward  to  Egypt 
being  a  very  important  station  in  the  future.  We  have,  notwith- 
standing all  tiiis  state  of  things,  received  the  first  remittance  of  money 
from  Egypt.  It  is  true  it  is  small  a  sum ;  but  when  once  started  we 
shall  be  receiving  it  steadily.  The  first  sjrstem  which  we  had  opened, 
taken  over  from  the  vendors,  was  in  the  Hawaiian  Islands.  The 
Exchange  in  Honolulu  has  260  subscribers,  30  of  them  being 
from  the  Gk>vemment  with  an  application  for  about  30  more, 
there  being  there  a  good  revenue  of  10,000  dollars  a  year,  our 
interest  in  the  company  being  one-half.  Looldng  to  the  territoiy 
which  we  occupy,  the  telephone  is  so  well  suited  for  it,  that  it  is 
merely,  in  my  own  opinion,  a  matter  of  time.  In  Australia— ^ir 
Julius  Vogel  is  there  at  the  present  time  looking  up  that  part.  We 
have  altogether  about  as  much  in  hand  now  as  our  capital  enables  us 
to  deal  vrith.  We  have  only  hftd  £60,000  caa^  to  carry  on  all  this 
work,  and  until  we  sell  some  of  these  systems,  we  think  it  is  not 
desirable  to  unduly  push  them  so  as  to  put  us  under  the  necessity 
of  making  calls  upon  our  shareholders.  We  can  meet  these 
requirements  better  by  issuing  the  20,000  shares  which  we  got  back, 
or  rather  which  we  kept  back  from  the  vendors  in  the  settlement  with 
them  on  account  of  some  littie  irregularity.  We  have  really  25,000 
shares,  20,000  of  which  we  propose  to  issue.  These  shares  are 
something  like  16s.  in  the  market ;  we  propose  to  issue  them  to  the 
shareholders  at  12s.  6d.  or  28.  6d.  above  par,  thus  giving  the  share- 
holders the  opportunity  of  taking  them  pro  rata,  according  to  their 
holding.  That  will  give  us  £10,000,  because  there  is  only  10s.  paid 
up  on  our  shares,  and  with  the  sum  of  money  which  comes  nom 
Bombay  I  hope  we  shall  be  able  to  pay  our  first  'dividend  to  the 
shareholders,  and  this  probably  before  the  end  of  the  year.  With 
these  remarks  I  shall  ask  the  solicitor  to  read  the  agreement  with 
the  Bombay  company ;  I  may  say  that  we  have  in  Alexandria  132 
subscribers ;  in  Cairo,  60;  in  Bombay,  81 ;  in  Calcutta,  108 ;  Madras, 
30 ;  Rangoon,  36 ;  Kurrachee,  15 ;  Colombo,  30 ;  Hong  Kong,  15 ; 
Shanghai,  73 ;  Singapore,  70 ;  Honolulu,  289.  The  Chairman  then 
proposed  the  following  resolution:  **That  this  company  hereby 
approve,  ratify,  and  confirm  an  agreement  dated  the  8th  of  Aug^nst, 
1882,  axid  made  between  Clement  Davidson  Leggatt,  as  the  agent 
of  this  company  in  India,  of  the  one  part,  and  John  Grey  Ru^ell, 
as  the  trustee  for  and  on  behalf  of  a  company  then  about  to  be 
formed  and  incorporated  tmder  the  name  of  '  The  Bombay  Telephone 
Company,  Limited,'  of  the  other  part,  whereby  it  has  been  agpreed, 
subject  to  confirmation  by  this  company,  to  sell  the  business,  good- 
will,  plant,  and  property  of  this  company  in  the  Bombay  Presidency, 
Scinde,  and  Hyderabad,  Beccan,  to  the  said  'Bombay  Telephone 
Company,  Limited*;  and  do  hereby  authorise  and  require  the 
directors  of  this  company  to  carry  such  agreement  into  effect,  either 
with  or  without  any  modification  or  new  terms,  which  they  may 
agree  to  on  behalf  of  this  company." 

The  Solicitor  to  the  company  here  read  the  agreement,  after  which 

Mr.  Ackers  inquired  whether  there  was  any  real  meaning  in  the 
statement  in  the  agreement  with  reference  to  the  Native  States  of 
India.  There  was  nothing  in  the  resolution  to  that  effect,  but  the 
agreement  states  that  it  should  be  the  right  of  the  Bombay  Company 
to  sell  the  rights  of  this  company  in  all  ti^e  Native  States  of  India. 

In  answer  to  Mr.  Knisrht, 

The  Chairman  said  &ej  would  take  in  outiying  places  of  the 
Native  States,  such  as  gentiemen's  domains.  The  Bombay  Company 
were  entitled  to  deal  with  these  private  gentiemen,  and  the  more  they 
got  of  them  the  more  profitable  would  the  enterprise  be  to  the  company. 

Mr.  flight  said  the  doubt  that  was  raised  in  his  mind  as  to. 
whether  the  agreement  applied  to  the  whole  of  the  Indian  Native 
States  was  raised  by  the  fact  that  Hyderabad  was  not  under  the  politi- 
cal control  of  the  Bombay  Government.  Some  were  under  the  control 
of  the  Supreme  Gk>vemment ;  all  the  Deccan  States  were  under  the 
control  of  tiie  Bombay  Government.  He  thought  the  statement  in 
the  afirreement  would  mean  all  the  Natiye  States.  Ho  thought  it 
needed  to  be  qualified  by  some  statement  so  as  to  confine  it  to  the 
political  control  of  the  Bombay  Gk>yemment,  if  that  were  so. 

The  Chairman  remarked  that  those  Independent  States  were  inde- 
pendent only  so  far  as  their  revenue  was  concerned,  but  were  subject 
more  or  less  to  the  supervision  of  the  English  Government.  The 
outiying  places  would  afford  them  capital  material  for  work.  It 
would  he  a  great  thing  to  get  these  Independent  Native  States  worked. 
The  board  thought  it  was  better  that  tnese  should  be  worked  by  the 
Bombay  organisation,  because  they  believe  there  was  more  enter- 
prise there  than  in  any  other  centre  in  India. 

Colonel  Gouraud,  one  of  the  directors,  said  that  the  significance  of 
the  important  questions  which  had  been  asked  was  covered  by  the 
fact  of  the  questioners  retaining  sudi  a  large  interest  in  the  shares  of 
the  company.  Still,  they  could  hardly  over-estimate  the  importance 
of  the  questions  asked.  He  wished  to  speak  first  as  a  shareholder, 
his  excuse  being  that  he  had  a  very  large  interest  in  the  company. 
He  had  taken  but  an  insignificant  part  in  the  negotiations  withregard 
to  the  Bombay  Company — ^in  fact  he  was  not  in  the  country  when 
these  negotiations  were  carried  on.  On  his  return,  this  being  the 
first  sale,  and  carrying  out  that  line  of  policy  which  the  chairman 
had  indicated  at  the  last  meeting,  he  nad  made*  an  exceptional 
investigation  into  the  terms  of  tiie  contract,  for  which  perhaps  ne  had 
had  an  opportunity  exceeding  that  of  any  other  shiuvholder.  He 
had  made  this  investigation  very  thoroughly.  He  was  happy  to  say 
that  he  had  found  that  it  was  an  exceptionally  favourable  contract 
for  this  company.  He  had  had  somethmfir  to  do  with  neari^r  all  the 
contracts  which  had  been  made  for  the  ssde  of  concessions  since  the 
birth  of  the  telephone.  He  looked  upon  it  as  a  good  augury  that  the 
Bombay  merohiuits  had  joined  the  hoard  and  would  be  responsible 
for  tiie  management  of  the  company  in  Bombay.  They^  must  not 
think  tiiat  the  good  bargain  on  their  ode  was  a  hard  bargain  for  the 
other  side.  It  had  been  a  case  of  give  and  take.  They  had 
something  which  was  wanted  in  Bombay,  and  which  they  couli  not 
get  on  without.    There  was  no  dvilised  community  who  could  get  on 
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to  agree  to  all  intents  with  that  obtained  firom  the  ratio  of 
the  speeds.  M.  Depress,  therefore,  ignores  the  loss  along  the 
line. 

Whatever  may  be  thought  of  M.  Deprez's  experiments 
and  the  critical  remarks  to  which  they  have  been  subjected, 
he  has  decidedly  taken  the  lead  in  concentrating  pnUic 
attention  on  the  subject  of  transmitting  power  to  long 
distances.  Although  the  subject  has  recently  been  brought 
forward  in  such  a  way  as  to  lead  many  to  believe  that  this 
able  French  engineer  was  the  originator  of  transmitting 
motive-power  by  electricity,  the  experiments  of  Siemens, 
Werdermann,  Fontaine,  and  others  in  past  years  should  not 
be  overlooked.  We  ourselves  remember,  shortly  after  the  first 
Gramme  machines  were  constructed  in  England,  a  long 
series  of  experiments  made  by  Mr.  Werdermann  on- this  very 
subject.  He  may  probably  still  have  the  data  of  the  results 
obtained,  but  the  tests  were  made  over  very  short  distances. 
But  to  M.  Marcel  Deprez  belongs  the  honour,  not  of 
being  the  original  instigator  of  these  important  researches, 
but  of  having  carried  out  the  ideas  of  others  on  a  large 
enough  scale  on  which  to  form  a  commercial  basis. 

We  heartily  wish  that  exhaustive  trials  on  the  electrical 
transmission  of  power  may  shortly  be  made  in  England,  and 
that  the  electrical  result,  and  the  result  in  actual  work  pro- 
duced, may  not  be  so  intimately  mixed  up  as  to  create  such 
a  misunderstanding  as  has  apparently  been  the  case  over  the 
Miesbach-Munich  experiments. 

Since  writing  these  hues  we  have  received  a  communication 
from  M.  Hospitalier  on  the  same  subject,  which  will  be  found 
in  our  other  columns. 


BROCKIE'S  ELECTRIC  ARC  LAMP. 


Amongst  the  many  successAil  inventors  of  electric  arc 
lamps  Mr.  Brockie  has  ^ned  a  high  position.  He  struck 
out  a  new  path  for  himself  in  his  first  lamp,  which  our 
readers  well  know  is  regulated  by  periodical  commutation 
by  means  of  a  circuit  separate  and  independent  of  that  used 
for  the  main  current.  Therefore  we  may  assume  that  any 
further  outcome  of  Mr.  Broclde's  inventive  powers  will 
interest  electrical  engineers  to  a  more  than  ordinary  degree. 

The  subject  of  this  article  appears  likely  to  prove  as  great  a 
succor  m  it?;  action  as  did  the  inventor's  onginal  lamp,  for 
althotigh  since  that  time  eui::  jamps  have  been  brought  forwiu:d 
insuuh  nnml>ers,  and  in  eome  instances  possessed  of  such  sim- 
pliei ty  th at  i  t  sa^mu  doubtful  whether  any  better  devices  oould 
be  imagine*],  yet  Mr.  Brock  fe's  present  invention  is  apparently 
poPKCJ^sftd  of  such  good  qnalities  that  we  should  not  be  sur- 
prised to  fisid  it  Uiko  as  favooiable  a  place  in  public  estima- 
tion as  any  now  in  use. 

The  description  of  tbis  simple  and  ingenious  lamp 
may  bmt  be  pat  forward  in  the  words  of  the  inventor^ 
specification  : — 

"  Fig.  1  i^  a  view  of  the  regulating  escapement  of  an 
electric  arc  lamp  constrocted  according  to  my  invention  ; 
fig,  2  shows  a  complete  Iflmp  with  my  improvements  applied, 
and  fig:  3  shows  a  regnlatiog  motor  for  electric  lamps  oon- 
fttructod  according  to  my  invention.  Similar  letters  of 
reference  refer  to  like  parts  in  all  the  figures. 

"  In  all  electric  arc  lamps  hitherto  constructed  which 
reflate  by  the  action  of  a  magnet  or  solenoid  either  in  the 
main  circuit  or  in  a  shuot  across  the  arc,  or  by  a  combination 
of  Ijotb,  the  regulatiDg  armature,  or  core,  bears  a  certain 
and  definite  mechanical  relation  to  the  releasing  or  feeding 
nsecliiiuium  (rtstially  a  brako  or  clutching  device)  the  arma- 

^  being  jointi^tl  directly  or  by  levers  to  the  disengaging 
tee  or  cliiteh,  Nuw,  1  propose  to  do  away  with  the 
dtrfs  or  direct  connection,  and  to  gear  the  regulating 
■Inr^  to  tliAitrake  t*r  other  device  by  simple  friction,  or 
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the  friction  of  magnetism,  as  in  fig.  1,  so  that  the  annatore, 
B,  is  free  to  take  up  various  positions  in  relation  to  Ae 
brake-lever,  c,  and  vet  control  it.  I  limit  the  play  of  tlie 
brake  or  its  lever  oetween  two  stopi^  D  d,  this  plaj  bdog 
preferably  very  small,  but  the  r^ulating  armature  or  core, 
B,  may  have  a  much  longer  travel,  or  play ;  thus  it  wfll  be 
seen,  as  above  stated,  that  the  armatnre.may  take  up  mim 
fHOsitions  in  relation  to  the  brake-lever,  the  particular  posi- 
tion, however,  being  determined  by  the  strength  of  tk 
current,  thus  no  alteration  in  the  tension-spring  or  halanoe- 
weight  acting  against  the  armature  is  necessary  even  for 
much  variation  in  the  current,  as  the  armature  will  aooom- 
modate  its  position  automatically  to  the  current  employe! 
'*  I  have  found  by  observation  that  the  resistance  of  m 
arc  is  very  constant  when  it  is  of  a  suitable  length  for  the 
size  or  quality  of  the  carbons  and  the  strength  of  the  car- 
rent,  but  immediately  this  length  is  exceeded  in  the  slightest 
degree  the  resistance  becomes  fitful  and  difficult  to  measure. 
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'*  Now  I  take  advantage  of  this  fitfiil  resistance  of  tbes^ 
to  secure  the  readjustment  of  the  carbons— that  is  to  ajt 
when  the  resistance  of  the  arc  becomes  irregular  I  caiue  tlu3 
very  irregularity  to  produce  a  mechanical  regulating  d»^ 
ment,  and  so  long  as  the  resistance  remains  steady  or  ooe- 
stant  no  movement  takes  place.  In  order  to  take  adTan^ 
of  this  irregularity  in  the  resistance  of  the  arc  and c»^^ 
to  produce  mechanical  action  and  thereby  regulate  an  elcctrt 
arc  lamp,  I  place  a  solenoid  or  magnet,  a,  in  a  shont  acroi 
the  arc,  as  in  fig.  2,  the  core  or  armature,  b,  of  which  vp 
vibrate  when  the  resistance  of  the  arc  is  variable  and  roDj^ 
still  when  constant.  I  cause  this  core,  b,  to  work  an  an** 
or  escapement  device,  c,  by  the  friction  attachment  bcfii« 
described,  which  allows  the  carbons  io^  "^  "''** 

a  definite  distance  at  each  vilrotion  by  pei ^— -^ 

the  escape-wheel,  b,  to  pass,  and  as  long  as"^!? 
movement  continues  the  carbons  will  be  gradually  aDt 
inir  each  nt^hAr  nr  hliA  i1iafATi<*A  fv»f.iirAA««    them    Vuk   I 


ing  each  other  or  the  distance  between 
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nntfl  the  arc  regains  its  stability,  when,  of  oonrse,  tiie  vibra- 
tory movement  will  cease  and  the  feed  be  arrested.  The  arc 
in  snch  a  lamp  is  first  obtained  by  means  of  the  magnet,  h, 
drawing  down  the  lower  carbon-holder,  n. 

**  It  will  be  seen  that  by  gearing  or  connecting  the  solenoid 
core  or  magnet  armatnre,  b,  to  the  escapement  device  above- 
mentioned  by  means  of  the  frictional  method  above  ex- 
plained, no  alteration  in  the  tension-spring,  B,  is  necessary  in 
snch  a  lamp  to  snit  variations  in  current  unless  those  varia- 
tions are  very  great. 

^*  Another  mode  of  utilising  this  unstability  of  the  arc  for 
the  purposes  of  adjusting  the  carbons  is  to  cause  the 
oscillations  of  the  armature  or  core  of  the  shunt  coil,  a, 
fig.  8,  to  rotate  a  wheel,  w,  by  means  of  a  pawl  and  ratchet, 
or  equivalent  means,  this  said  wheel  at  each  revolution  or 
part  of  a  revolution  to  make  a  contact,  t,  which  contact 
might  be  made  to  complete  a  branch  circuit  and  this  latter 
to  reverse  the  polarity  of  the  arc-striking  or  adjusting 
magnet  in  an  electric  lamp ;  indeed,  I  propose  to  use  a  motor 
which  would  be  revolved  by  the  oscillations  of  an  armature 
due  to  irregularities  in  the  resistance  of  an  arc  or  current. 
In  order  to  efiect  the  re-adjustment  of  the  arcs  in  electric 
lamps  the  particular  construction  of  which  lamps  may  be 
various  without  afiecting  the  principle  of  this  part  of  my 
invention." 


THE    ELECTRIC   LIGHTING   CONFER- 
ENCE IN  SOUTH  LONDON. 


On  Tuesday,  the  14th  inst.,  the  adjourned  conference  of 
del^ates  from  the  various  vestries  and  district  boards  of 
South  London  to  consider  the  provisions  of  the  Electric 
Lighting  Act,  took  place  in  the  Camberwell  Vestry  Hall, 
under  the  presidency  of  Mr.  E.  Dresser  Bogers.  We  alluded 
to  the  TOebminanr  meeting  in  our  issue  of  the  4th  inst. 

Mr.  Winnett  (clerk  to  the  Lewisham  Board  of  Works) 
thought  the  first  question  to  decide  at  this  conference  would 
be  as  to  the  action  to  be  taken  by  those  parishes  that  had 
not  considered  the  Question  of  electric  lighting.  In  his 
opinion  it  wonld  be  acivisable  that  the  vestries  should  take 
out  a  licence,  which,  at  the  end  of  seven  years,  came  to  an 
end  without  any  conditions  whatever.  He  threw  it  out  as  a 
suggestion  that  certain  definite  rules  should  be  drawn  up  by 
the  united  vestries  and  district  boards  to  be  inserted  either 
in  a  licence  or  provisional  order. 

Mr.  Morton  (Wandsworth  Board  of  Works)  was  of  opinion 
that  the  district  boards  should  not  play  into  Uie  hands  of  tiie 
companies  before  more  was  known  than  at  present  concerning 
electricitv  and  what  could  be  done  by  the  companies.  He 
moved  the  following  motion :  ^'That  in  the  opinion  of  this 
conference  it  is  desirable  that  the  supply  of  die  electric  light, 
both  for  public  and  ])rivatepurpo6es,  should  be  in  the  Imds 
of  the  local  authorities.  That,  considerine  the  present  un- 
certainty as  to  the  cost  of  applying  the  electric  light  over 
large  areas,  and  bearing  in  mmd  tnat  the  City  Corporation 
are  about  to  at  once  try  the  experiment  of  supplying;  the 
light  to  all  persons  in  the  City,  it  would  be,  in  tiie  opinion 
of  this  conference,  wise  and  to  the  interest  of  the  ratepayers 
that  the  local  authorities  should  take  no  ftirther  steps  m  the 
matter  for  a  time,  except  to  prevent  companies  firom  creating 
monopolies  in  the  various  districts,  ana  to  be  prepared  as 
soon  as  fuller  information  could  be  had  as  to  the  cost,  &c., 
of  supplying  the  light,  to  give  the  public  the  advantage  of 
so  excellent  a  means  of  hghting." 

This  having  been  seconded,  the  Chairman,  in  repl^  to  a 
questioner,  stated  that  the  Board  of  Works,  with  the  mten- 
tion  of  encouraging  electric  lighting,  were  induced  to  accept 
a  contract  with  the  Jablocnkoff  Company  to  light  the 
Thames  Embankment.  Since  then  they  had  ^^uaUy  in- 
creased the  number  of  lights,  and  they  had  never  for  a 
single  night  ceased  to  have  tiie  electric  light  under  their 
control.  All  he  could  sav  was  that  the  cost  of  electric 
lighting  was  found  by  the  bo^  to  be  very  much  less  than 
it  was  at  first.  The  progress  n^e  had  been  so  fer  satisfac- 
tory that  the  Embankment  had  been  lighted  at  a  difference 
ofoost  of  something  like  three-halfpence  per  candle  per 
jK//t  ^  compared  with  sixpence.  He  would  say  nothing 
^^^jjrior^'-the  difference  between  the  cost  of  electricity  ana 
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Mr.  Fowler  (Lambeth)  could  not  support  the  motion  of 
Mr.  Morton.  In  the  first  place  the  Act  of  Parh'ament  could 
not  be  over-ridden  by  anything  or  anybody.  The  vestries 
and  district  boards  were  at  the  mercy  of  the  Act,  and  it  came 
to  this — that  the  vestries  would  be  compelled  to  do  something 
themselves,  or  oppose  the  companies  with  the  object  of  ob- 
taining the  best  terms  possible  in  the  interests  of  the  rate- 
payers. The  chief  difficulty  he  saw  in  adopting  the  electric 
light  was  the  enormous  cost  of  undertaking  it.  The  money 
must  come  from  some  quarter,  and  it  was  questionable 
whether  the  Metropolitan  Board  would  be  disposed  to  lend 
it  on  snch  a  security.  This  conference  should  hesitate 
before  doin?  anything  in  the  dark.  There  were  several 
features  in  the  Act  which  might  have  been  objected  to  had 
it  secured  adequate  attention  at  the  hands  of  those  interested 
in  it  before  it  was  passed. 

Mr.  Dunham  (clerk  to  the  Newington  Vestry)  pointed 
out  that  although  Newington  would  apply  for  a  hcence  for 
the  whole  area  of  the  parish,  the  compulsory  clauses  would 
only  refer  to  the  main  roads.  It  would  lie  permissive  on 
the  part  of  the  Vestry  to  light  the  bye-streets  with  electricity. 
Bedding  to  Mr.  Chandler's  figures  given  at  the  last  con- 
ference, Mr.  Dunham  remarked  tnat  it  did  not  follow  that 
because  the  first  four  miles  of  streets  would  cost  an  initial 
£8,000,  the  other  thoroughfares  would  cost  the  same  in  pro- 
portion. As  a  matter  of  fact,  he  did  not  think  it  would  cost 
Newmgton  more  than  £15,000  to  start  with.  Supposing 
that  the  rates  were  increased  twopence  or  threepence  m  the 
pound,  would  it  not  be  a  good  investment  if  they  succeeded 
in  bringing  down  the  prioe  of  gas  ?  His  (Mr.  Dunham's) 
opinion  was  that  the  vestries  ought  certainly  to  take  advan- 
tage of  the  Act  at  the  present  time. 

Mr.  Middlemass  (CJamberwell)  said  it  was  important  to 
bear  in  mind  that  the  cost  of  electricity  would  be  less  and 
less  every  year.  The  cost  of  electricity  in  the  past  had 
included  the  cost  of  experiments,  but  in  the  future  it  would 
simply  be  the  commercial  cost  of  the  article  in  proportion  to 
the  number  of  persons  to  be  supplied.  He  commended  the 
action  of  Newington  in  this  matter.  The  vestries  would  be 
neglecting  their  duty  to  their  constituents  if  they  feiled  to 
take  steps  to  possess  ttie  option  of  supplying  the  electric 
h'ght,  and  of  preventing  anybody  obtaining  a  monopoly. 

The  resolution  was  put  and  negatived,  only  two  voting  in 
its  &vour. 

Mr.  Winnett  then  moved — "  That  this  conference  recom- 
mends such  vestries  and  district  boards  as  do  not  intend  to 
become  undertakers  themselves,  to  grant  consent  to  licence 
to  such  companies  as  they  may  select,  and  upon  such  con- 
ditions as  may  be  determined,  thus  preventing  the  pro- 
visional orders  being  obtained." 

Lieutenant-Qeneral  Mould  seconded. 

Mr.  Fowler  deprecated  the  consideration  of  snch  matters 
as  those  contained  in  the  resolution,  and  reminded  the  con- 
ference that  the  broad  issue  was  whether  the  vestries  should 
be  recommended  to  take  out  a  licence.  It  did  not  follow,, 
even  supposing  the  licence  was  taken  out  by  the  parish,  that 
the  vestnes  should  themselves  undertake  the  actual  lighting, 

Mr.  Yates  remarked  that  even  if  they  did  not  undertake 
the  actual  licence,  they  would  be  responsible  for  it  at  the  cost 
of  the  ratepayers. 

Mr.  Midalemass  opposed  the  resolution,  and  remarked  that 
the  vestries  would  be  guilty  of  cowardice  if  they  foiled  to 
accept  the  responsibilities  laid  upon  them' by  the  Electric 
Lifting  Act. 

The  resolution,  which  was  only  supported  by  three  gentle- 
men, was  negatived. 

Ifc.  Fowler  moved — "That  it  be  reported  to  the  various 
vestries  and  district  boards,  that  inasmuch  as  the  provisions 
of  the  Electric  Lighting  Act  require  local  authorities  to 
elect,  before  the  25th  of  January  next,  either  to  apply  for 
licences  themselves,  or  permit  the  undertaken  to  apply  for 
provisional  orders ;  and  inasmuch  as  the  President  of  the 
Board  of  Trade  has  declared  that  the  Act  of  Parliament 
must  be  carried  out,  in  the  opinion  of  this  conference  the 
local  authorities  should  be  advised  to  apply  for  licences  so  as 
to  keep  the  power  in  their  own  hands.'' 

Mr.  Middlemass  seconded,  and  the  resolution  was  carried 
with  only  one  dii^entient,  and  the  proceedings  closed  with  a 
vote  of  thanks  to  the  chairman  and  to  the  vestry  of  Camber- 
well  for  having  called  the  conference  together. 

The  Chairman,  in  reply  to  the  vote  of  thanks,  reminded 
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the  dele^tes  that  he  took  ereat  interest  in  the  gas  question 
twenty-five  years  ago.  He  hoped  and  trusted  that  the  work 
of  the  delegates  would  result  in  an  improvement  in  the 
lighting  of  our  streets  in  the  future  by  the  electric  light. 

The  proceedings  then  terminated. 

At  a  meeting  of  the  Camberwell  Vestry  on  the  following 
evening  the  advisabilitv  of  holding  a  special  meeting  to  con« 
sider  the  best  means  oi  adopting  the  Electric  Lighting  Act 
was  discussed.  Mr.  E.  Dresser  Rogers  again  presided  and 
there  were  about  fifty  gentlemen  present. 

Mr.  Middlemass,  in  a  speech  dealing  exhaustively  with 
the  subject  of  improved  lighting,  moved — "  That  the  vestry 
clerk  be  directed  to  convene  a  special  meeting  of  the  vestry, 
with  one  month's  notice  pursuant  to  the  statute,  in  order  to 
enable  the  vestry  to  decide  whether  a  licence  shidl  be  applied 
for  by  the  vestry,  or  consent  given  to  a  licence  or  provisional 
order  to  one  or  some  of  the  electric  light  companies." 

The  motion  was  seconded,  when 

Mr.  Pr(Kton  moved,  as  an  amendment,  to  add  to  the  above 
motion  the  words — "  or  what  steps,  if  any,  the  vestry  will 
take  in  the  matter." 

The  motion  as  amended  was  agreed  to,  after  a  somewhat 
lengthy  discussion. 

Mr.  Middlemass  then  moved,  pursuant  to  notice — "  That 
the  vestry  clerk  and  the  surveyor  be  directed  to  obtain  in- 
formation as  to  the  views  and  terms  of  the  electric  lighting 
companies  for  the  supply  of  the  public  and  private  lighting 
of  the  parish." 

Mr.  Duckett  seconded  the  motion. 

Mr.  Simmons  moved,  and  Mr.  Duckett  seconded,  to  add 
to  the  motion  the  words — ^'And  that  the  same  be  sum- 
marised, printed,  and  sent  to  the  members  one  week  before 
the  meetmg  is  called." 

This  amendment  was  carried  as  part  of  the  original 
resolution,  which  was  also  adopted. 

This  terminated  the  proceedings. 


DR.  SIEMENS'  ADDRESS  TO  THE 
SOCIETY  OF  ARTS. 


Atteb  some  preliminaiy  remarks  on  the  history  and  formation  of 
the  above  Society,  Dr.  Siemens  said : — 

Amongst  the  practical  questions  that  now  chiefly  occupy  public 
attention  are  those  of  electric  lighting,  and  of  the  transmission  of 
force  by  electricity. 

The  dynamo  machine,  which  enables  us  to  convert  mechanical  into 
electrical  force,  purely  and  simply,  properly  conceived  and  well  con- 
structed, converts  more  than  nine^  per  cent,  of  the  mechanical  force 
imparted  to  it  into  electricity,  ninety  per  cent,  again  of  whidi  maybe 
re-converted  into  mechanical  force  at  a  moderate  distance.  The 
margin  of  loss,  therefore,  does  not  exceed  twenty  per  cent.,  exclud- 
ing purely  mechanical  losses,  and  this  is  quite  capable  of  being 
further  roduced  to  some  extent  by  improved  modes  ox  construction ; 
but  it  results  from  these  figures  that  no  great  step  in  advance  can  be 
looked  for  in  this  direction.  The  dynamo  machine  presents  the 
great  advantage  of  simplicity  over  steam  or  other  power-transmitting 
engines;  it  has  but  one  working  part,  namely,  a  shaft  which, 
revolving  in  a  pair  of  bearings,  carries  a  coil  or  coils  of  wire  admit- 
ting of  perfect  oalancing.  Actional  resistance  is  thus  reduced  to  an 
absolute  minimum,  and  no  allowance  has  to  be  made  for  loss  by  con- 
densation, or  badly  fitting  pistons,  stuffing  boxes,  or  valves,  or  for 
the  jerking  action  due  to  oscillating  weignts.  The  materials  com- 
posing the  machine,  namely,  soft  iron  and  copper  wire,  underso  no 
deterioration  oc  change  by  continuous  working,  and  the  depreciation 
of  value  is,  therefore,  a  minimum,  except  where  currents  of  exoep- 
tionaU^  high  potential  are  used,  which  appear  to  render  the  copper 
wire  brittle. 

The  essential  points  to  be  attended  to  in  the  conception  of  the 
dynamo  machine  are  the  prevention  of  induced  currents  in  the  iron, 
and  the  placing  of  the  wire  in  such  position  as  to  make  the  whole  of 
it  effective  for  the  production  of  outward  current.  These  principles, 
which  have  been  dearly  established  by  the  labours  of  comparatively 
few  workers  in  applied  science,  admit  of  being  carried  out  in  an 
almost  infinite  variety  of  constructive  forms,  for  each  of  which  may 
be  claimed  some  real  or  imaginary  meritd  regarding  questions  of  con- 
venience or  cost  of  production. 

The  essential  features  involved  in  the  dynamo  machine,  the 
Siemens  armature  (1856),  the  Padnotti  ring  (l861),  and  the  self- 
exciting  principle  (1867),  were  published  by  their  authors  for  the 
pure  scientific  interest  attached  to  them,  witiiout  being  made  subject 
matter  of  letters  patent,  which  circumstance  appears  to  have  Lad 
the  contrary  effect  of  what  miffht  have  been  expected,  in  that  it  has 
retarded  the  introduction  of  this  class  of  electric^  machine,  because 
no  person  or  finn,  had  a  sufficient  commercial  interest  to  undertake 
the  large  expend^MLwhioh  must  necessarily  be  inouired  in  reducing 
A  first  Conor  practical  shape.    Great  credit  is  due  to 

Monsiear  C  omg  the  initiative  in  the  practical  intro- 


duction of  dynamo  machines  embodying  those  prindpIeB,  hot  when  fi?e 
years  ago  I  ventured  to  predict  for  the  dynamo-elec^  eamot  t 
great  practical  future,  as  a  means  of  transmitting  power  to  idii* 
tance,  those  views  were  stiU  looked  xxpon  as  more  or  Um  ohimaioL 
A  few  striking  examples  of  what  ooula  be  practically  effected  hf  ^ 
dynamo-electric  current,  such  as  the  iUumination  of  Uie  Place  de 
rOp^,  Paris,  the  occasional  exhibition  of  powerful  arc  ligliti,  aad 
their  adoption  for  military  and  lighthouse  purposes,  hat  eip«dally 
the  gradual  accomplishment  of  the  much-desirBd  lamp  by  ioeta. 
desoence  in  vacuum,  gave  rise  to  a  somewhat  sodden  ivrenion  (^ 
public  feeling ;  and  you  may  remember  the  scare  at  the  Stod 
Exchange,  affecting  tne  value  of  gas  shares,  which  ensued  in  ISIS, 
when  the  accomplishment  of  the  subdivision  of  the  electric  ligbt  bj 
incandescent  wire  was  first  announced,  somewhat  prematiodj, 
through  the  Atiantic  cable. 

Erom  this  time  forward  electric  lighting  has  been  attraeting  mm 
and  more  public  attention,  until  the  brilliant  displays  at  the&hiU. 
tion  of  Paris,  and  at  the  Crystal  Palace  last  year,  served  to  exdte 
public  interest  to  an  extraordinary  degree.  New  oompaniM  for  the 
purpose  of  introducing  electric  light  and  power  have  been  aimoBafit^ 
almost  daily,  whose  claims  to  public  attention  as  investmenti  vm 
based  in  some  cases  upon  only  very  slight  modifications  of  wi^bon 
forms  of  dynamo  machines,  of  arc  regulators,  or  of  incandeaceat 
carbon  lights,  the  merits  oi  which  rested  rather  upon  antidpatioii 
than  upon  any  scientific  or  practical  proof.  These  airangemetts 
were  supposed  to  be  of  such  superlative  merit  that  gas  and  otkr 
illuminants  must  soon  be  matters  simply  of  histoiy,  and  hence  uw 
great  speculative  excitement.  It  should  be  borne  in  mind,  hovfrer, 
tiiat  any  g^reat  technical  advance  is  necessarily  the  work  of  time  asi 
serious  labour,  and  t^at  when  accompb'shed,  it  isgeneralljfoosdtk 
BO  far  from  injuring  existing  indusmes,  it  calls  additional  onei  'm) 
existence,  to  supply  new  demands,  and  thus,  gives  rise  to  an  inercw 
in  the  sum  total  of  our  resources.  It  is,  therefore,  reasoubk  v 
expect  that  side  by  side  with  the  introduction  of  the  new  iflnmiiiM; 
gas  lighting  will  go  on  improving  and  extending,  although  ^ 
advantage  of  electric  light  for  many  applications,  sach.  astheHghtiv 
of  public  halls  and  warehouses,  of  our  drawing-roams  and  dium;- 
rooms,  our  passenger  steamers,  our  docks  and  harbonn,  tn  » 
evident,  that  its  advent  may  be  looked  upon  as  a  matter  of  oertaistj 

Our  Legislatdre  has  not  been  slow  in  recognising  the  import&rr 
of  the  new  illuminant.  In  1879  a  Select  Committee  of  the  Hoos  ^l 
Commons  instituted  a  careful  inquiry  into  its  nature  and  proUtt 
cost,  with  a  view  to  legislation,  and  the  conclusions  at  iHueh  thn 
arrived  were,  I  consider,  the  best  that  could  have  been  laid  dovi. 
They  advised  that  applications  should  be  encouraged  taitattrelir  I7 
the  granting  of  Permissive  Bills,  and  this  policy  hasgiTen  riie  to  & 
Electric  Lighting  Bill,  1882,  promoted  by  ftr.  Chamberiiin,  t^ 
President  of  the  Board  of  Trade,  regarding  which  much  coDtrormr 
has  arisen.  It  could,  indeed,  hardly  be  expected  that  any  ad  li 
legislation  upon  this  subject  could  give  univenal  8atasfiu;tiai,beea» 
while  there  are  many  believers  in  gaa  who  would  gladly  oypm  cr 
measure  likely  to  favour  the  proofless  of  the  riinal  iUummut,  lai 
others  who  wish  to  see  it  monopohsed,  either  by  local  authoritie«,  r 
by  large  financial  corporations,  there  are  others  again  who  vi^ 
throw  the  doors  open  so  wide  as  to  enable  almost  all  comen  toist?- 
fere  with  the  pubUc  thoroughfares,  for  the  estabUshment  of  oaodflr:- 
ingwires,  witnout  let  or  public  hindrance. 

The  law  as  now  established  takes,  I  consider,  a  mediom  cooy 
between  these  diverging  opinions,  and,  if  properly  interpreted,  «l 
protect,  I  believe,  all  legit^ate  interests,  without  impediuftk 
healthy  growth  of  establishments  for  the  distribution  of  ekt^zi 
energy  for  lighting  and  for  the  transmission  of  power.  Any  fiiV'*'' 
lighting  company  may,  by  application  to  the  local  authorities,  (^ 
le^ve  to  place  electric  conductors  below  public  thoroughfares,  m^ 
to  such  conditions  as  may  be  mutually  agreed  upon,  the  term  of  sid 
licence  being  limited  to  seven  jean ;  or  an  application  may  hea» 
to  the  Board  of  Trade  for  a  Provisional  Order  to  the  same  e&rt 
which,  when  sanctioned  by  Parliament,  secures  a  right  of  occajato 
for  twenty-one  years.  Tne  licence  offers  the  advantage  of  chetfa^ 
and  may  be  regarded  as  a  purely  tentative  measure,  to  enaUetlwb« 
or  company  to  prove  the  value  of  their  plant.  If  this  is  fairly  e^ 
Ished,  the  licence  would  in  all  probability  be  affirmed,  either  ^<: 
engagement  for  its  prolongation  from  time  to  time,  or  by  a  ft'on** 
Oraer  which  would,  in  that  case,  be  obtained  by  joint  apptotai « 
the  contractor  and  the  local  authority.  At  the  time  of  e^irttiiBa 
the  Provisional  Order,  pre-emption  of  purohaae  is  aoootdedtotK 
local  authority,  against  which  it  has  been  objected  with  much  ftp< 
by  so  competent  an  authority  as  Sir  Frederick  Bramwdl,  thtt^ 
conditions  of  purchase  laid  down  are  not  such  as  f airiy  to  remuws* 
the  contracting  companies  for  their  expenditure  and  risk,  tad  ta« 
the  power  of  purchase  would  inevitably  induce  the  parochial  ^^'^^ 
become  mere  trading  associations.  But  while  adboaittixig  the  no^ 
sirability  of  sudi  a  consummation,  I  caimot  heh>  thinking  that  a  ** 
necessary  to  put  some  term  to  contracts  entered  into  with  ^P^jJ^ 
bodies  at  a  time  when  the  true  value  of  electric  energy,  ™^Jz 
conditions  under  which  it  should  be  applied,  are  still  very  iap**"?^! 
understood.  The  supply  of  electric  energy,  particulariy  in  itB  ifF 
cation  to  transmission  of  power,  is  a  matter  simply  of  ocnuneja 
demand  and  supply,  which  need  not  partake  of  tbe  chmrtj^^ 
large  monopoly  similar  to  gas  and  water  supply,  and  w^  ^^^ 
therefore,  be  safely  left  in  the  hands  of  individuals,  or  of  l^i^  ^ 
tions,  subject  to  a  certain  control  for  the  P*^**®^*"  J^tL;. 
interests.  At  the  termination  of  the  period  of  the  Pnr  WW  reaWB* 
the  contract  may  be  renewed  upon  such  terms  and  ^ofk  an  SOCfldT 
at  that  time  appear  just  and  reasonable  td^'^^ill&j^l^iDent  h^ 

authority  the  ^oard  of  Trade  will  be  emi>o . ^v  ^j,  4^ 

renewal. 

Complaints  appear  almost  daily  in  the  pub' 
that  townships  refuse  their  assent  to  appli^   ^g    this 
companies  for  Provisional  Orders ;  but  it  "^^raduallv  nnT^w^ 
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object  being  to  Beoare  monopolies  for  eventoal  nae  or  sale,  under 
wnioh  ciicnmBtances  the  authorities  are  clearly  justified  in  withhold- 
ing their  assent ;  and  no  licences  or  ProvislonAl  Orders  should  indeed 
be  granted,  I  consider,  unless  the  applicants  can  ffiTe  assurance  of 
being  able  and  willing  to  cany  out  the  work  wi^oin  a  reasonable 
time.  But  there  are  technical  questions  inyolyed  which  are  not  yet 
sufficiently  well  understood  to  admit  of  immediate  operations  upon  a 
large  scale. 

Attention  has  been  very  properly  called  to  the  great  divergence  in 
the  opinions  expressed  by  scientific  men  regfarding  the  area  that  each 
lightmg  district  should  comprise,  the  capital  required  to  lifht  such 
an  area,  and  the  amount  of  electiio  tension  that  snould  be  allowed  in 
the  conductors.  In  the  case  of  gas  supply,  the  works  are  necessarily  • 
situated  in  the  outskirts  of  the  town,  on  account  of  the  nuisance  this 
manufacture  occasions  to  the  immediate  neighbouxhood ;  and,  there- 
fore, gas  supply  must  range  oyer  a  large  area.  It  would  be  possible, 
no  doubt)  to  aeal  with  electricity  on  a  similar  basis,  to  establish 
electrical  mains  in  the  shape  of  copper  rods  of  great  thickness,  with 
branchy  diyer^g  from  them  in  lul  directions;  but  the  question  to 
be  considered  is,  whether  such  an  initiative  course  is  deadrable  on 
account  either  of  relative  expense  or  of  facility  of  working.  My  own 
opinion,  based  upon  considerable  practical  experience  and  thought 
devoted  to  the  subject,  is  decidedly  adverse  to  such  a  plan.  In  my 
evidence  before  the  Parliamentary  Committee,  I  limited  the  desirable 
area  of  an  electric  district  in  drasely  populated  towns  to  a  quarter  of 
a  square  mile,  and  estimated  the  cost  of  the  necessair  establishment 
of  engines,  dynamo  machines,  and  conductors,  at  £100,000,  while 
other  witnesses  held  that  areas  from  one  to  four  square  miles  could  be 
worked  advantajareously  from  one  centre,  and  at  a  cost  not  exceeding 
materially  the  figure  I  had  g^ven.  These  discrepancies  do  not 
necessarily  imply  wide  differences  in  the  estimated  cost  of  each 
maohino  or  electric  light,  inasmuch  as  such  estimates  are  necessarily 
based  upon  various  assumptions  regarding  the  number  of  houses  and 
of  pubho  building  comprised  in  such  a  district,  and  the  amount  of 
Ught  to  be  apportioned  to  each,  but  I  still  maintain  my  preference  for 
small  districts. 

By  way  of  illustration,  let  us  take  the  parish  of  St.  James's,  near 
at  hand,  a  district  not  more  densely  populated  than  other  equal  areas 
within  Uie  metropolis,  although  comprising,  perhaps,  a  g^reater  number 
of  public  buildings.  Its  population,  according  to  the  preliminary 
report  of  the  census  taken  on  the  4th  April,  1881,  was  29,865,  it 
contains  3,018  inhabited  houses,  and  its  area  is  784,000  square  yards, 
or  slightly  above  a  quarter  of  a  square  mile. 

To  light  a  comfortable  house  of  moderate  dimensions  in  all  its 
parts,  to  the  exclusion  of  gas,  oil,  or  candles,  would  require  about  100 
incandescence  lights  of  from  15  to  18  candle-power  each,  that  being, 
for  instance,  the  number  of  Swan  lights  employed  by  Sir  William 
Thomson  in  lighting  his  house  at  Glasgow  Umversity.  Eleven  horse- 
power would  be  required  to  excite  this  number  of  incandescence 
lights,  and  at  this  rate  the  parish  of  St.  James's  would  require 
3,018  X  11  «=  33,200  horse-power  to  work  it.  It  may  be  fairly 
objected,  however,  that  there  are  many  houses  in  the  x>arish  much 
below  the  standard  here  referred  to,  but  on  the  other  hand,  there  are 
600  of  them  with  shops  on  the  ground-floor,  involving  larger  require- 
ments. Nor  does  this  estimate  provide  for  the  large  consumption  of 
electric  energy  that  would  take  place  in  li^rhting  the  eleven  churches, 
eighteen  club-houses,  nine  concert  halls,  three  theatres,  besides 
numerous  hotels,  restaurants,  and  lecture  haUs.  A  theatre  of 
moderate  dimensions,  such  as  the  Savoy  Theatre,  has  been  proved  by 
experience  to  require  1,200  incandescence  lights,  representing  an 
expenditure  of  133  horse-power;  and  about  one  half  that  power 
would  have  to  be  siet  aside  for  each  of  the  oUier  public  buildings  here 
mentioned,  constituting  an  aggregate  of  2,926  horse-power;  nor 
does  this  general  estimate  comprise  street  lighting,  and  to  light  the 
^  and  a  half  miles  of  principal  streets  of  the  parish  with  electric 
light,  would  require,  per  mile,  thirty-five  arc  lights  of  360  candle- 
power  each,  or  a  total  of  227  lights.  This,  taken  at  the  rate  of  0*8 
horse-power  per  light,  represents  a  further  requirement  of  182  horse- 
power, making  a  total  of  3,108  horse-power,  for  purposes  independent 
of  house  lighting,  being  equivalent  to  one  horse-power  per  inhabited 
house,  and  bringing  the  total  requirements  up  to  109  lights  =12 
horse-power  per  house. 

I  do  not,  however,  agree  with  those  who  expect  that  gas  lighting 
will  be  entirely  superseded,  but  have,  on  the  contrary,  always  main- 
tained that  the  electric  light,  while  possessing  great  and  peciUiar 
advantages  for  lighting  our  principal  rooms,  halls,  warehouses,  &c., 
owing  to  its  brilliancy,  and  more  particularly  to  its  non-intorferenoe 
with  the  healthful  condition  of  the  atmosphere,  will  leave  ample  room 
for  the  development  of  the  former,  which  is  susceptible  of  great 
improvement,  and  is  likely  to  hold  its  own  for  €be  ordinary  lighting 
up  of  our  streets  and  dwellings. 

Assuming,  therefore,  that  Uie  bulk  of  domestic  lighting  remains  to 

the  gas  companies,  and  that  the  electric  light  is  introduced  into 

private  houses,  only,  at  the  rate  of,  say,  twelve  incandescence  lighte 

per  house,  the  pariah  of  St.  James's  would  have  to  be  provided  with 

electric  energy  sufficient  to  work  (9  +  12)  3-018  «=  63,378  lighte  = 

7,042  horse-power  effective;  this  is  equal  to  about  one-fourth  the 

[^total  lighting  power  required,  taking  into  account  that  the  total 

jj^tmber  of  lighte  that  have  to  be  nrovided  for  a  house  are  not  ail  used 

'T^Hie  and  the  same  time.    No  allowance  is  made  in  this  estimate  for 

lingle  ransmission  of  power,  which,  in  course  of  time,  will  form  a  Yery 

Xiutrol.  ^'^ipation  of  electric  energy ;  but  considering  that  power  wiU 

lighting  ws^  niostly  in  the  day  time,  when  light  is  not  needed,  a  material 

it  was  if  fi  ^  ^^*^  ^^*^  ^^^  ^  necessary  for  that  purpose. 

inr-^v  '  ^  °*>^«»i««  ^^  length  and  thickness  of  the  electric  oon- 

^  tnat  the  EiQ<^d  ^  important  to  esteblish  the  source  oi  power,  as 

tf  COftt  of  BOmc't  ^'  ^  ^®  centre  of  the  parish,  and  the  position  that 

■iC^  EB  cnmn     •    ^^  °^^  ^  ^^^  ^'  Golden  Square.   If  the  unoccupied 

s^>  fK    ?»^*^**"'  representing  2,500  square  yards,  was  excavated 

^^»r^  "^  flinerenrwenty-five  feet,  and  then  arched  over  so  as  to  re- 

I[  v^  tent  ground  level,  a  suiteble  covered  space  would  be 


provided  for  the  boilers,  engines,  and  dynamo  machines,  without 
causing  obstruction  or  public  annoyance ;  the  only  erection  above  the 
surface  would  be  the  chimney,  wmch,  if  made  monumental  in  form, 
might  be  placed  in  the  centre  of  the  square,  and  be  combined  with 
shute  for  ventilating  the  subterranean  chamber,  care  being  taken  of 
course  to  avoid  smoke  by  insuring  perfect  combustion  of  the  fuel  used. 
The  cost  of  such  a  chamber,  of  engine-power,  and  of  dynamo  machines 
capable  of  converting  that  power  into  electric  energy,  I  estimate  at 
£140,000.  To  this  expense  would  have  to  be  added  that  of  providing 
and  laying  the  conductors,  together  with  the  switches,  current- 
re^ralators,  and  arrang^mente  for  testing  the  insulation  of  the  wire. 

The  cost  and  dimensions  of  the  conductors  would  depend  upon  their 
lenffth  and  the  electromotive  force  to  be  allowed.  The  latter  would 
no  doubt  be  limited,  by  the  authorities,  to  the  point  at  which  contact 
of  the  two  conductors  with  the  human  frame  would  not  produce 
ini'urious  effecte,  or  say,  to  200  volte,  except  for  street  lighting,  for 
wnich  purpose  a  higher  tension  is  admissible.  In  considering  the 
proper  size  of  conductor  to  be  used  in  any  given  installation  two 
principal  factors  have  to  be  taken  into  account ;  first,  the  chargpe  for 
interest  and  depreciation  on  the  orig^inal  cost  of  a  unit  length  of  the 
conductor;  and,  secondly,  the  cost  of  the  electrical  energy  lost 
through  the  resistance  of  a  unit  of  length.  The  sum  of  these  two, 
which  may  be  regarded  as  the  cost  of  conveyance  of  electricity,  is 
clearly  least,  as  Sir  William  Thomson  pointed  out  some  time  ago, 
when  the  two  oomponente  are  equal.  This,  then,  is  the  principle  on 
which  the  size  of  a  conductor  should  be  determined. 

From  the  experience  of  larg^e  installations  I  consider  that  electricity 
can,  roughly  speaking,  be  produced  in  London  at  a  cost  of  about  one 
shilling  per  10,000  Amp^- Volte  or  Watte  (746  Watte  being  equal  to 
one  horse-power)  for  an  hour.  Hence,  assuming  that  each  set  of 
four  incanmoence  lamps  in  series  (such  as  Swan's,  but  for  which  may 
be  substituted  a  smaller  number  of  higher  resistance  and  higher 
luminosity)  requires  200  volte  electromotive  force  and  63  Watts  •  for 
their  efBdent  working,  the  total  current  required  for  64,000  such 
lighte  is  19,200  amfhreB,  and  the  cost  of  the  electric  energy  lost  by 
this  current  in  passmg  through  1- 100th  of  an  ohm  resistance  is  £16 
per  hour. 

The  resistance  of  a  copper  bar  one  quarter  of  a  mile  in  length  and 
one  square  inch  in  section  is  very  neaily  1- 100th  of  an  ohm,  and  the 
weight  is  about  2^  tons.  Assuming,  then,  the  price  of  insulated 
copper  conductor  at  £90  per  ton,  and  the  rate  of  mterest  and  depre- 
dation at  7}  per  cent.,  the  charge  per  hour  of  the  above  conductor, 
when  used  eight  hours  per  day,  is  lid.  Hence,  following  the  prin- 
ciple I  have  steted  above,  the  proper  size  of  conductor  to  use  for  an 
installation  of  the  mag^tude  I  have  supposed  would  be  one  of 
48*29  in.  section,  or  a  round  rod  8  in.  diameter. 

If  the  mean  distence  of  the  lamps  from  the  stetion  be  assumed  as 
350  yards  the  weight  of  copper  used  in  the  complete  system  of  con- 
ductors would  be  nearly  168  tons,  and  ite  cost  £15,120.  To  this 
must  be  added  the  cost  of  iron  pipes  for  carrying  the  conductors 
tmderground,  and  of  testing-boxes  and  labour  in  placing  them.  Four 
pipes  of  10  in.  diameter  each  would  have  to  proceed  in  different 
directions  from  the  central  stetion,  each  containing  sixteen  separate 
conductors  of  1  in.  diameter  and  separately  insulated,  each  of  them 
supplying  a  sub-district  of  1,000  lighte.  The  total  cost  of  esteUish- 
ing  these  conductors  may  be  taken  at  £37,000,  which  brings  up  the 
total  expenditure  for  central  stetion  and  leads  to  £177,000.  I  assume 
the  conductors  to  be  placed  tmdergnround,  as  I  consider  it  quite  inad- 
misdble,  both  as  regards  permanency  and  public  safety  and  conveni- 
ence, to  place  them  above  ground  within  the  precincte  of  towns. 
With  this  expenditure  the  parish  of  St.  James's  could  be  supplied 
with  the  electric  Ught  to  the  extent  of  about  25  per  cent,  of  the  total 
illuminating  power  required.  To  provide  a  larger  percentage  of 
electric  energy  would  increase  the  cost  of  esteblishment  proportion, 
ately,  and  that  of  conductors  nearly  in  the  squaro  ratio  of  tne  increase 
of  the  district,  unless  the  loss  of  energy  by  resistance  is  allowed  to 
augment  instead. 

It  may  surprise  uninitiated  persons  to  be  told  that  to  supply  a  single 
parish  with  electric  energy  necessitetes  copper  conductors  of  a  collec- 
tive area  equal  to  a  rod  of  eight  inches  in  diameter ;  and  how,  it  may 
be  asked,  will  it  be  possible  under  such  conditions  to  transmit  the 
energfy  of  waterfalls  to  distenoes  of  twenty  or  thirty  miles,  as  has  been 
sug^^ested.  It  must  indeed  be  admitted  that  the  transmission  of 
electric  energy  of  such  potential  (200  volte)  as  is  admissible  in  private 
dwellings  would  involve  conductors  of  impracticable  dimensions,  and 
in  order  to  transmit  electrical  energy  to  such  distances  it  is  necessary 
to  resort  in  the  first  place  to  an  electric  current  of  high  tension.  By 
increasing  the  tension  from  200  to  1,200  volte  the  conductors  may  l>e 
reduced  to  one-sixth  their  area,  and  if  we  are  content  to  lose  a  laiger 
proportion  of  the  energfy  obtained  cheaply  from  a  waterfall,  we  may 
efllect  a  still  gpreater  i^uction.  A  current  of  such  high  potential 
could  not  be  introduced  into  houses  for  lighting  purposes,  but  it  could 
be  passed  through  the  coils' of  a  secondary  dynamo  machine,  to  give 
motion  to  another  primary  machine,  producing  currente  of  low  poten- 
tial to  be  distributed  for  genextd  consumption.  Or  seoondary  batteries 
may  be  used  to  effect  the  conversion  of  currente  of  high  into  those  of 
low  potential,  whidiever  means  may  be  found  the  cheaper  in  first  cost, 
in  maintenance,  and  most  economical  of  energy.  It  may  be  advisable 
to  have  seveval  such  relays  of  energy  for  great  distances,  the  result  of 
which  would  be  a  reduction  of  Uie  size  and  cost  of  oonductor  at  the 
exx»ense  of  final  effect,  and  the  poliof  of  the  electrical  engineer  will, 
in  such  oases,  have  to  be  governed  by  the  relative  cost  of  the  eon- 
ductor,  and  of  the  power  at  ite  ori^al  source.  If  secondary  batteries 
should  beoome  more  permanent  m  their  action  than  they  are  at  the 
present  tbne,  they  may  be  largely  resorted-to  by  oonsumers,  to  receive 
a  charge  of  electrical  energy  during  the  day  time,  or  the  small  hours 
of  the  night,  when  the  central  engine  would  otherwise  be  unemployed, 
and  the  advantage  of  resorting  to  these  means  will  depend  upon  the 
radiative  first  cost,  and  cost  of  working  the  secondary  battery  and  the 
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the  delegates  that  he  took  ereat  interest  in  the  gas  question 
twenty-five  years  ago.  He  hoped  and  trusted  that  tne  work 
of  the  delegates  would  result  in  an  improvement  in  the 
lighting  of  our  street*  in  the  future  by  the  electric  Ught. 

The  proceedings  then  terminated. 

At  a  meeting  of  the  Camberwell  Vestry  on  the  following 
evening  the  advisabiUty  of  holding  a  special  meeting  to  oon« 
sider  the  best  means  of  adopting  the  Electric  Lighting  Act 
was  discussed.  Mr.  E.  Dr^ser  Rogers  again  presided  and 
there  were  about  fifty  gentlemen  present. 

Mr.  Middlemass,  in  a  speech  dealing  exhaustively  with 
the  subject  of  improved  Ughting,  moved — "  That  the  vestry 
clerk  be  directed  to  convene  a  special  meeting  of  the  vestry, 
with  one  month's  notice  pursuant  to  the  statute,  in  order  to 
enable  the  vestry  to  decide  whether  a  h'cence  sludl  be  applied 
for  by  the  vestry,  or  consent  given  to  a  licence  or  provisional 
order  to  one  or  some  of  the  electric  light  companies." 

The  motion  was  seconded,  when 

Mr.  Preston  moved,  as  an  amendment,  to  add  to  the  above 
motion  the  words — "  or  what  steps,  if  any,  the  vestry  will 
take  in  the  matter." 

The  motion  as  amended  was  agreed  to,  after  a  somewhat 
len^hy  discussion. 

Mr.  Middlemass  then  moved,  pursuant  to  notice — *'  That 
the  vestry  clerk  and  the  surveyor  be  directed  to  obtain  in- 
formation as  to  the  views  and  terms  of  the  electric  lighting 
companies  for  the  supply  of  the  public  and  private  lighting 
of  the  parish." 

Mr.  Duckett  seconded  the  motion. 

Mr.  Simmons  moved,  and  Mr.  Duckett  seconded,  to  add 
to  the  motion  the  words — ''And  that  the  same  be  sum- 
marised, printed,  and  sent  to  the  members  one  week  before 
the  meetmg  is  called." 

This  amendment  was  carried  as  part  of  the  original 
resolution,  which  was  also  adopted. 

This  terminated  the  proceedings. 


DR.  SIEMENS^  ADDRESS  TO  THE 
SOCIETY  OF  ARTS. 


Atteb  some  prelmiinaiy  remarks  on  the  Iiistoiy  and  tonoAiaoii  of 
the  above  Society,  Dr.  Siemens  said : — 

Amongst  the  practical  questions  that  now  chiefly  occupy  public 
attention  are  those  of  electric  lighting,  and  of  the  transmission  of 
force  by  electricity. 

The  dynamo  machine,  which  enables  us  to  convert  mechanical  into 
electrical  force,  purely  and  simply,  properly  conceived  and  well  con- 
structed, converts  more  than  ninety  per  cent,  of  the  mechanical  force 
imparted  to  it  into  electricity,  ninety  per  cent,  again  of  whidi  maybe 
re -converted  into  mechanical  force  at  a  moderate  distance.  The 
margin  of  loss,  therefore,  does  not  exceed  twenty  per  cent.,  exclud- 
ing purely  mechanical  losses,  and  this  is  quite  capable  of  being 
further  reduced  to  some  extent  by  improved  modes  of  oonstruotion ; 
but  it  results  from  these  figures  that  no  g^reat  step  in  advance  can  be 
looked  for  in  this  direction.  The  dynamo  machine  presents  the 
great  advantage  of  simplicity  over  steam  or  other  power- transmitting 
engines ;  it  has  but  one  working  part,  namely,  a  shaft  which, 
revolving  in  a  pair  of  bearings,  carries  a  coil  or  coils  of  wire  admit- 
ting of  perfect  oalandng.  ractionai  resistance  is  thus  reduced  to  an 
absolute  minimum,  and  no  allowance  has  to  be  made  for  loss  by  con- 
densation, or  badly  fitting  pistons,  Btu£Bnff>  boxes,  or  valves,  or  for 
the  jeridng  action  due  to  oscillating  weinits.  The  materials  com- 
posing the  machine,  namely,  soft  iron  and  copper  wire,  undergo  no 
deterioration  oe  change  by  continuous  working,  and  the  depreciation 
of  value  is,  therefore,  a  minimum,  except  where  currents  of  excep- 
tionally high  potential  are  used,  which  appear  to  render  the  copper 
wire  brittle. 

The  essential  points  to  be  attended  to  in  the  conception  of  the 
d3mamo  machine  are  the  prevention  of  induced  currents  iu  the  iron, 
and  the  placing  of  the  wire  in  such  position  as  to  make  the  whole  oi 
it  effective  for  the  production  of  outward  current.  These  principles, 
which  have  been  dearly  established  by  the  labours  of  comparatively 
few  workers  in  applied  science,  admit  of  being  carried  out  in  an 
almost  infinite  variety  of  constructive  forms,  for  each  of  which  may 
be  claimed  some  real  or  imaginary  meritd  regarding  questions  of  con- 
venience or  cost  of  production. 

The  essential  features  involved  in  the  dynamo  machine,  the 
Siemens  armature  (1856),  the  Pacinotti  ring  (1861),  and  the  self- 
oxciting  principle  (1867),  were  published  by  their  authors  for  the 
pure  scientific  interest  attached  to  them,  without  being  made  subject 
matter  of  letters  patent,  which  circumstance  appears  to  have  had 
the  contrary  effect  of  what  miffht  have  been  expected,  in  that  it  has 
retarded  the  introduction  of  this  class  of  electrical  machine,  because 
no  nerson  or  fiim,  had  a  sufficient  commercial  interest  to  undertake 
the  large  expenditure  which  must  necessarily  be  incurred  in  reducing 
<^  fi^vt  conception  into  a  practical  shape.  Great  credit  is  due  to 
mr  Gramme  for  taking  the  initiative  in  the  practical  intro- 


duction of  dynamo  madiinea  embodying  those  prindploi,  lyo^^^. 
years  ago  I  ventured  to  predict  for  the  dynamo-electric  coiMQt 
great  practical  future,  as  a  means  of  transmittiiig  power  to  a  di  * 
tance,  those  views  were  stiU  looked  upon  as  more  or  Urn  ohimer^ 
A  few  striking  examples  of  what  oonld  be  practically  effeotodW^ 
dynamo-electric  current,  such  as  the  illmnination  of  the  FW  j! 
rOpera,  Paris,  the  occasional  exhibition  of  poweifal  arc  lights  and 
their  adoption  for  military  and  Ughthonse  purposes,  bat  especiaDr 
the  g^radual  aoccmtplishment  of  the  nmch-desired  lamp  bj^!7 
desoence  in  vacuum,  gave  rise  to  a  somewhat  sudden  i«v«r^  ^ 
public  feeling;  and  you  may  remember  the  scare  at  the  Stock 
Exchange,  affecting  uie  value  of  g^  shares,  which  ensued  in  1878 
when  the  accomplishment  of  the  subdividon  of  the  electric  ligiitu 
incandescent  wire  was  first  announced,  somewhat  vnmLrX 
through  the  Atlantic  cable.  ^  '^' 

Fnnn  this  time  forward  electric  lighting  has  been  attracting  nmn 
and  more  public  attention,  until  the  brilliant  displays  at  the  Exhibi- 
tion of  Paris,  and  at  the  Crystal  Palace  last  year,  served  to  exdte 
public  interest  to  an  extraordinary  degree.  New  companies  for  tU 
purpose  of  introducing  electric  light  and  power  have  been  annonsct^ 
almost  daily,  whose  claims  to  public  attention  as  investments  wei^ 
based  in  some  cases  upon  only  very  slight  modifications  of  veU-knom 
forms  of  djmamo  machines,  of  arc  regulators,  or  of  incandescent 
carbon  lights,  the  merits  oi  which  rested  rather  upon  antidpatio&i 
than  upon  any  scientific  or  practical  proof.  These  arrangemectg 
were  supposed  to  be  of  such  superlative  merit  that  eas  and  otW 
illuminants  must  soon  be  matters  simply  of  histoiy,  and  hence  ans 
great  speculative  excitement.  -  It  should  be  borne  in  mind,  howem 
that  any  great  technical  advance  is  necessarily  the  work  of  time  ui 
serious  labour,  and  t]^t  when  accomplished,  it  is  generally  foond  that 
so  far  from  injuring  existing  indusmes,  it  calls  additional  ones  into 
existence,  to  supply  new  demands,  and  thus,  gives  rise  to  an  incRsip 
in  the  sum  total  of  our  resources.  It  is,  tiierefore,  reasonable  to 
expect  that  side  by  side  with  the  introduction  of  the  new  iUnminaat, 
gas  lighting  will  go  on  improving  and  extending,  althon^  tb 
advantage  of  electric  light  for  many  applicationa,  sudli  astheligbtiB^ 
of  public  halls  and  warehouses,  of  our  drawing-rooms  and  dininf- 
rooms,  our  passenger  steamers,  omr  docks  and  harbours,  are  » 
evident,  that  its  advent  may  be  looked  upon  as  a  matter  of  oeitaintj. 

Our  Legislatdre  has  not  been  slow  in  recognising  the  importiitK 
of  the  new  illuminant.  In  1879  a  Select  Committee  of  the  Hooaeri 
Commons  instituted  a  careful  inquiry  into  its  nature  imd  probaUe 
cost,  with  a  view  to  legislation,  and  the  conclusions  at  whidi  ik] 
arrived  were,  I  consider,  the  best  that  could  have  been  laid  down 
They  advised  that  applications  should  be  encouraged  tentatiTdj  br 
the  granting  of  Pennissive  Bills,  and  this  poli^  hasgiven  rise  to  tk 
Electric  Lighting  Bill,  1882,  promoted  by  Mr.  Chamberlain,  tk 
President  of  the  Board  of  Trade,  regarding  which  much  oontrDTersj 
has  arisen.  It  could,  indeed,  hardly  be  expected  that  any  set  k 
legislation  upon  this  subject  could  give  univeiBal  Batislactiosi,heensi 
while  there  are  many  believers  in  gaa  who  would  gladly  cfpfote  m 
measure  likely  to  favour  the  pro^^^ess  of  the  rival  iUummant,  sal 
others  who  insh  to  see  it  monopolised,  either  by  local  authoritieB,  <? 
by  Lurge  financial  corporations,  there  are  others  again  who  vcoU 
throw  the  doors  open  so  wide  as  to  enable  almost  all  comers  to  is^- 
fere  with  the  pubuc  thoroughfares,  for  the  establishment  of  oondBd- 
ingwires,  witnout  let  or  public  hindrance. 

The  law  as  now  established  takes,  I  consider,  a  medium  com 
between  these  diverging  opinions,  and,  if  properly  interpreted,  v£ 
protect,  I  believe,  all  legitimate  interests,  without  impedini^tk 
healthy  g^rowth  of  establishments  for  the  distribution  of  ektar 
energy  for  lighting  and  for  the  transmission  of  power.  Any  firm  rf 
lighting  company  may,  by  application  to  the  local  authorities,  ottu 
le^ve  to  place  electric  conductors  below  public  thoroughfares,  sabjnt 
to  such  conditions  as  may  be  mutually  agreed  upon,  t£e  term  of  a^ 
licence  being  limited  to  seven  years ;  or  an  application  may  be  m^ 
to  tiie  Beam  of  Trade  for  a  Provisional  0»ler  to  the  same  dfoi 
which,  when  sanctioned  by  Parliament,  secures  a  right  of  oeaqatee 
for  twenty-one  years.  The  licence  offers  the  advantage  cf  ebespsea. 
and  may  be  regarded  as  a  purely  tentative  measure,  to  enable  the  im 
or  company  to  prove  the  value  of  their  plant.  If  thia  is  f  aiily  cM^ 
Ished,  the  licence  would  in  all  probability  be  affirmed,  a&a^ifo 
engagement  for  its  prolongation  from  time  to  time,  or  by  a  Proririoail 
Order  which  would,  in  that  case,  be  obtained  by  joint  applkatke  d 
the  contractor  and  the  local  authority.  At  the  time  of  expizatkA  d 
the  Provisional  Order,  pre-emption  of  purchase  is  acoonied  to  tbi 
local  authority,  against  which  it  has  been  obj'ected  with  mndb  ixe^ 
by  so  competent  an  authority  as  Sir  Frederick  Bramwdl,  that  * 
conditions  of  purchase  laid  down  are  not  such  as  fsiriy  to  renaxaes^ 
the  contracting  companies  for  their  expenditure  and  risk,  aad  ite 
the  power  of  purchase  would  inevitably  induce  the  parochial  bo&^ 
become  mere  trading  associations.  But  while  admitting  tJierade- 
sirability  of  sudi  a  consummation,  I  cannot  help  thinking  that  it  «• 
necessary  to  put  some  term  to  contracts  entered  into  with  ^P**"*^*^ 
bodies  at  a  time  when  the  true  value  of  electric  energy,  and  ^Ij^Jjf 
conditions  under  which  it  should  be  applied,  are  still  veiy  injw*^  j 
understood.  The  supply  of  electric  energy,  particularly  in  its  an^  f 
cation  to  transmission  of  power,  is  a  matter  simply  of  cotam^m  \ 
demand  and  supply,  which  need  not  partake  of  the  chancjgdik  I 
large  monopoly  similar  to  gaa  and  water  supply,  and  ^gflglj 
therefore,  be  safely  left  in  the  hands  of  individuals,  or  of  k^i  -  v  jt 
tions,  subject  to  a  certain  control  for  the  proteotir  ^^^^^  I 
interests.    At  the  termination  of  the  period  of  the  Pro'  wd  i  " 

the  contract  may  be  renewed  upon  such  tenns  and  r^f^^  gQ  | 
at  that  time  appear  just  and  reasonable  ^^^^^ll|||fl^ujim^t 
authority  the  ^oard  of  Trade  will  be  empov^»   •mJii 
renewal.  ^^^  ^^ 

Complaints  appear  almost  daily  in  the  publBtmg  < 
that  townships  refuse  their  assent  to  applitf  as    t\ua  vTt 
companies  for  Provisional  Orders ;  but  it  ^^.I^adtlfiJlv 

them  be^fe 


of  tnese  applications  are  of  a  more  or  less 


app 
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object  being  to  seoure  monopolies  for  eyentnal  use  or  sale,  under 
which  oiroimistanoes  the  authorities  are  clearly  justified  in  withhold- 
ixig-  their  assent ;  and  no  licences  or  F^visicmal  Orders  should  indeed 
be^  granted,  I  consider,  unless  the  applicants  can  ffive  assurance  of 
being  able  and  willing  to  cany  out  the  work  wi^oin  a  reasonable 
time.^  But  there  are  technical  questions  inyolved  which  are  not  jet 
sufficiently  well  understood  to  aiunit  of  immediate  operations  upon  a 
large  scale. 

Attention  has  been  yery  properly  called  to  the  great  divergence  in 
the  opinions  expressed  by  scientific  men  regarding  the  area  that  each 
lig^hting  district  should  comprise,  the  capital  required  to  liffht  such 
an  area,  and  the  amount  of  electric  tension  that  snould  be  allowed  in 
the  conductors.  In  the  case  of  gas  supply,  the  works  are  necessarily* 
situated  in  the  outskirts  of  the  town,  on  account  of  the  nuisance  this 
manufacture  occasions  to  the  immediate  neighbourhood ;  and,  there- 
fore, gas  supply  must  range  over  a  large  area.  It  would  be  possible, 
no  doubt,  to  deal  with  electricity  on  a  similar  basis,  to  establish 
electrical  mains  in  the  shape  of  copper  rods  of  great  thickness,  with 
branches  diverging  from  them  in  idl  directions ;  but  the  question  to 
be  considered  is,  whether  such  an  initiative  course  is  desirable  on 
account  either  of  relative  expense  or  of  facility  of  working.  My  own 
opinion,  based  upon  considerable  practical  experience  and  thought 
devoted  to  the  subject,  is  decidedly  adverse  to  such  a  plan.  In  my 
evidence  before  the  Parliamentary  Committee,  I  limited  the  desirable 
area  of  an  electric  district  in  densely  populated  towns  to  a  quarter  of 
a  square  mile,  and  estimated  tiie  cost  ox  the  necessary  establishment 
of  engines,  dynamo  machines,  and  conductors,  at  £100,000,  while 
other  witnesses  held  that  areas  from  one  to  four  square  miles  could  be 
worked  advantageously  from  one  centre,  and  at  a  cost  not  exceeding 
materially  tiie  figure  I  had  g^ven.  These  discrepancies  do  not 
necessarily  imply  wide  differences  in  the  estimated  cost  of  eadi 
machine  or  electric  light,  inasmuch  as  such  estimates  are  necessarily 
based  upon  various  assumptions  regarding  the  nimiber  of  houses  and 
of  pubhc  building  comprised  in  such  a  district,  and  the  amount  of 
Ught  to  be  apportioned  to  each,  but  I  still  maintain  my  preference  for 
small  districts. 

By  way  of  illustration,  let  us  take  the  parish  of  St.  James's,  near 
at  hand,  a  district  not  more  densely  populated  than  other  equal  areas 
within  the  metropolis,  although  comprismg,  perhaps,  a  greater  number 
of  public  buildings.  Its  population,  according  to  the  preliminary 
report  of  the  census  taken  on  the  4th  April,  1881,  was  29,865,  it 
contains  3,018  inhabited  houses,  and  its  area  is  784,000  square  yards, 
or  slightiy  above  a  quarter  of  a  square  mile. 

To  Ught  a  comfortable  house  of  moderate  dimensions  in  all  its 
parts,  to  the  exclusion  of  gas,  oil,  or  candles,  would  require  about  100 
incandescence  lighte  of  from  15  to  18  candle-power  each,  that  being, 
for  instance,  the  number  of  Swan  lighte  employed  by  Sir  William 
Thomson  in  lighting  his  house  at  Glasgow  Umversity.  Eleven  horse- 
power would  be  required  to  excite  this  number  of  incandescence 
lighte,  and  at  this  rate  the  parish  of  St.  James's  would  require 
3,018  K  11  =  33,200  horse-power  to  work  it.  It  may  be  fairly 
objected,  however,  that  there  are  many  houses  in  the  parish  much 
below  the  standard  here  referred  to,  but  on  the  other  hand,  there  are 
600  of  them  with  shops  on  the  ground-floor,  involving  larger  require- 
ments. Nor  does  this  estimate  provide  for  the  large  consumption  of 
electric  energy  that  would  take  place  in  lighting  the  eleven  churches, 
eighteen  club-houses,  nine  concert  halts,  three  theatres,  besides 
ntimerous  hotels,  resteurante,  and  lecture  haUs.  A  theatre  of 
moderate  dimensions,  such  as  tiie  Savoy  Theatre,  has  been  proved  by 
experience  to  require  1,200  incandescence  lighte,  representing  an 
expenditure  of  133  horse -power;  and  about  one  ha&  that  power 
-would  have  to  be  set  aside  tor  each  of  the  otiier  public  buildings  here 
mentioned,  constituting  an  aggregate  of  2,926  horse-power;  nor 
does  this  general  estimate  comprise  street  lighting,  and  to  light  the 
six  and  a  half  miles  of  principal  streeto  of  the  parish  with  electric 
light,  would  require,  per  mile,  thirty-five  arc  lighte  of  350  candle- 
power  each,  or  a  total  of  227  lighte.  This,  token  at  the  rate  of  0*8 
norse-power  per  light,  represente  a  further  requirement  of  182  horse- 
power, making  a  totel  of  3, 108  horse-power,  for  purposes  independent 
of  house  lighting,  being  equivalent  to  one  horse-power  per  inhabited 
house,  and  bringing  the  total  requiremente  up  to  109  Ughto  =12 
horse-power  per  house. 

I  do  not,  however,  agree  with  those  who  expect  that  fas  lighting 
^wHl  be  entirely  superseded,  but  have,  on  the  contrary,  always  main- 
tained that  the  electric  light,  while  possessing  g^reat  and  peculiar 
advantage  for  lighting  our  principal  rooms,  halls,  warehouses,  &c., 
owing  to  ite  brilliancy,  and  more  particularly  to  ite  non-interference 
iwith  the  healthful  condition  of  the  atmosphere,  will  leave  ample  room 
for  the  development  of  the  former,  which  is  susceptible  of  great 
improvement,  and  is  likely  to  hold  ite  own  for  the  ordinaiy  lighting 
up  of  our  stieete  and  dwellings. 

Assuming,  tiierefore,  that  me  bulk  of  domestic  lighting  remains  to 

the  gas  companies,  and  that  the  electric  light  is  introduced  into 

private  houses,  only,  at  the  rate  of,  say,  twelve  incandescence  lighte 

per  house,  the  parish  of  St.  James's  would  have  to  be  provided  with 

electric  energy  sufficient  to  work  (9  +  12)  3*018  »  63,378  lighte  = 

^     7,042  horse-power  effective ;  this  is  equal  to  about  one-fourth  the 

n^^total  lighting  power  required,  taking  into  account  that  the  total 

^^J**^^  °^  lighte  that  have  to  be  nrovided  for  a  house  are  not  all  used 

^^^^^^^  and  the  same  time.    No  allowance  is  made  in  this  estimate  for 

filBgle  L««iisinission  of  power,  which,  in  course  of  time,  will  form  a  venr 

ContlDl.  plication  of  electric  energy ;  but  considering  that  power  wiU 

lighting  waS^  «M»«tiy  in  the  day  time,  when  light  is  not  needed,  a  material 

it  ^SB  St  fi^i?  ?™*  ^^  ^°*  ^  necessary  for  that  purpose. 

tATv  fW^*      minimise  the  length  and  thickness  of  the  electric  oon- 

•^  ^natthe  Em**^^  ^  important  to  esteblish  the  source  of  power,  as 

MHS^  of  somet  ^'  ^  ^®  centre  of  the  parish,  and  the  position  that 

HHm  Comnfti^  ^^  °^^  ^  ^^^  ^^  Golden  Square.   If  the  unoccupied 

^J^vPjie  HiV^**^»  representing  2,500  square  yards,  was  excavated 


iiuwenty-five  feet,  and  then  arched  over  so  as  to  re* 
'ent  ground  level,  a  suiteble  covered  space  would  be 


provided  for  the  boilers,  engines,  and  dynamo  machines,  without 
causing  obstruction  or  public  anno;^ ance ;  the  only  erection  above  the 
surface  would  be  the  chimney,  which,  if  made  monumental  in  form, 
might  be  placed  in  the  centre  of  the  square,  and  be  combined  wiUi 
shfuto  for  ventilating  the  subterranean  chamber,  care  being  taken  of 
course  to  avoid  smoke  by  insuring  perfect  combustion  of  the  fu^  used. 
The  cost  of  such  a  chamber,  of  engme-power,  and  of  dynamo  machines 
capable  of  converting  that  power  into  electric  energy,  I  estimato  at 
£140,000.  To  this  expense  would  have  to  be  added  that  of  providing 
and  laying  the  conductors,  together  with  the  switches,  current- 
recralators,  and  arrangemente  for  testing  the  insulation  of  tiie  wire. ' 

The  cost  and  dimensions  of  the  conductors  would  depend  upon  their 
length  and  the  electromotive  force  to  be  allowed.  The  latter  would 
no  doubt  be  limited,  by  the  authorities,  to  tiie  point  at  whidi  contact 
of  the  two  conductors  with  the  human  frame  would  not  produce 
ini'urions  effecte,  or  say,  to  200  volte,  except  for  street  lightmg,  for 
wnich  purpose  a  higher  tension  is  admissible.  In  considering  the 
proper  size  of  conductor  to  be  used  in  any  g^ven  installation  two 
principal  factors  have  to  be  taken  into  account ;  first,  the  charge  for 
interest  and  depreciation  on  the  original  cost  of  a  unit  length  of  the 
conductor;  and,  secondly,  the  cost  of  the  electrical  energy  lost 
through  the  reeistence  of  a  unit  of  length.  The  sum  of  these  two, 
which  may  be  regarded  as  the  cost  of  conveyance  of  electricity,  is 
clearly  least,  as  Sir  William  Thomson  pointed  out  some  time  ago, 
when  the  two  cbmponente  are  equal.  This,  then,  is  the  principle  on 
which  the  size  of  a  conductor  should  be  determined. 

From  the  experience  of  large  installations  I  consider  that  electricity 
can.  roughly  speaking,  be  produced  in  London  at  a  cost  of  about  one 
shilling  per  10,000  Amp^- Volte  or  Watte  (746  Watte  being  equal  to 
one  horse-power)  for  an  hour.  Hence,  assuming  that  each  set  of 
four  incandesoence  lamps  in  series  (such  as  Swan's,  but  for  which  may 
be  substituted  a  smaller  number  of  higher  resistance  and  higher 
luminosity)  requires  200  volte  electromotive  force  and  60  Wa!te  *  for 
their  efficient  working,  the  total  current  required  for  64,000  such 
lighte  is  19,200  amp^s,  and  the  cost  of  the  electric  energy  lost  by 
tms  current  in  passmg  through  1- 100th  of  an  ohm  resistance  is  £16 
per  hour. 

The  resistance  of  a  copper  bar  one  quarter  of  a  mile  in  length  and 
one  square  inch  in  section  is  very  neariy  1- 100th  of  an  ohm,  and  the 
weight  is  about  2^  tons.  Assuming,  then,  the  price  of  insulated 
copper  conductor  at  £90  per  ton,  and  tiie  rate  of  mterest  and  depre- 
dation at  7}  per  cent.,  the  charge  per  hour  of  the  above  conductor, 
when  used  eight  hours  per  day,  is  lid.  Hence,  following  the  prin- 
ciple I  have  steted  above,  the  proper  size  of  conductor  to  use  for  an 
installation  of  the  magnitude  I  have  supposed  would  be  one  of 
48*29  in.  section,  or  a  round  rod  8  in.  diameter. 

If  the  mean  distance  of  the  lamps  from  the  otetion  be  assumed  as 
350  yards  the  weight  of  copper  used  in  the  complete  system  of  con- 
ductors would  be  nearly  168  tons^  and  ite  cost  £15,120.  To  this 
must  be  added  the  cost  of  iron  pipes  for  carrying  the  conductors 
underground,  and  of  testing-boxes  and  labour  in  placing  them.  Four 
pipes  of  10  in.  diameter  each  would  have  to  proceed  in  different 
directions  from  the  central  stetion,  each  containing  sixteen  separate 
conductors  of  1  in.  diameter  and  separately  insulated,  each  of  them 
supplying  a  sub-district  of  1,000  lighte.  llie  totel  cost  of  estebli^- 
ing  these  conductors  may  be  taken  at  £37,000,  which  brings  up  the 
totel  expenditure  for  central  stetion  and  leads  to  £177,000.  1  assume 
the  conductors  to  be  placed  tmderg^und,  as  I  consider  it  quito  inad- 
missible, both  as  regards  permanency  and  public  safety  and  conveni- 
ence, to  place  them  above  ground  within  the  precincte  of  towns. 
With  this  expenditure  the  parish  of  St.  Jameses  could  be  supplied 
with  the  electric  Ught  to  the  extent  of  about  25  per  cent,  of  the  total 
illuminating  power  required.  To  provide  a  LEuger  percentage  of 
electric  energy  would  increase  the  cost  of  esteblishment  proportion, 
ately,  and  that  of  conductors  nearly  in  the  square  ratio  of  tne  mcrease 
of  the  district,  unless  the  loss  of  energy  by  resistance  is  allowed  to 
augment  instead. 

It  may^  surprise  uninitiated  persons  to  be  told  that  to  supply  a  single 
parish  with  electric  energy  necessitetes  copper  conductors  of  a  collec- 
tive area  equal  to  a  rod  of  eight  inches  in  diameter ;  and  how,  it  may 
be  asked,  will  it  be  possible  under  such  conditions  to  transmit  the 
energy  of  waterfalls  to  distances  of  twenty  or  thirty  miles,  as  has  becoi 
suggested.  It  must  indeed  be  admitted  that  the  transmission  of 
electric  energy  of  such  potential  (200  volte)  as  is  admissible  in  private 
dwellings  would  involve  conductors  of  impracticable  dimensions,  and 
in  order  to  transmit  electrical  energy  to  such  distances  it  is  necessary 
to  resort  in  the  first  place  to  an  electric  current  of  high  tension.  By 
increasing  the  tension  from  200  to  1,200  volte  the  conductors  may  lie 
reduced  to  one-sixtii  their  area,  and  if  we  are  content  to  lose  a  larger 
proportion  of  the  energy  obtained  cheaply  from  a  waterfall,  we  may 
efifeict  a  still  grenter  reduction.  A  current  of  such  high  potential 
oouM  not  be  introduced  into  houses  for  lighting  purposes,  but  it  oould 
be  passed  through  the  coils' of  a  seoonda^  dynamo  machine,  to  give 
motion  to  another  primary  machine,  producing  currente  of  low  poten- 
tial to  be  distributed  for  general  consumption.  Or  secondary  batteries 
may  be  used  to  effect  the  conversion  of  currente  of  high  into  those  of 
low  potential,  whichever  means  may  be  found  the  cheaper  in  first  cost, 
in  maintenance,  and  most  economical  of  energy.  It  may  be  advisable 
to  have  several  such  relays  of  energy  for  great  distances,  the  result  of 
which  would  be  a  reduction  of  the  size  and  cost  of  conductor  at  the 
expense  of  final  effect,  and  the  'poUcy  of  the  electrical  engineer  will, 
in  SQoh  esses,  have  to  be  governed  by  the  relative  cost  of  the  con- 
ductor, and  cli  the  power  at  ite  ori^al  source.  If  seoondary  biMktories 
should  become  more  permanent  m  their  action  than  they  are  at  tiie 
present  time,  they  may  be  largely  resorted- to  by  oonsnmers,  to  reoeive 
a  charge  of  electrical  energy  during  the  day  time,  or  the  small  hours 
of  the  night,  when  the  central  engine  would  otherwise  be  unemployed, 
and  the  advantage  of  resorting  to  these  means  will  depend  upon  the 
itlative  first  cost,  and  cost  of  working  the  seoondary  battery  and  the 

*  We  presume  Dr.  Siemens  means  60  Watts  per  lamp.-BD6.  Blk.  K>y 
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engine  respectiyely.  These  qaestions  are,  however,  outside  the  range 
of  our  present  consideration. 

The  huge  aggregate  of  dwellings  comprising  the  metropolis  of 
London  covers  about  seventy  square  miles,  thirty  of  which  mav  be 
taken  to  consist  of  parks,  squares,  and  sparsely-inhabited  areas,  which 
are  not  to  be  considered  for  our  present  purpose.  The  remaining 
for^  square  miles  could  be  divided  into,  saj,  140  districts,  slightly  ex- 
ceeoing  a  quarter  of  a  square  mile  on  tiie  average,  but  containing  each 
fully  3,000  houses,  and  a  population  similar  to  that  of  St.  James's. 

Assuming  twenty  of  these  districts  to  rank  with  the  parish  of  St. 

James's  (after  deducting  the  600  shops  which  I  did  not  include  in  my 

estimate)  as  central  districts,  sixt^  to  be  residential  districts,  and 

sixty  to  be  comparatively  poor  neighbourhoods,  and  estimating  the 

illuminating  power  requued  for  these  three  classes  in  the  proportion 

of  1  to  }  to  1,  we  should  find  that  the  total  capital  expenditure  for 

supplying  tne  metropolis  with  electric  energy  to  tiie  extent  of  25  per 

cent,  of  the  total  lighting  requirements  would  be — 

20  X    1  X    177,000  =»  £3,640,000 

60  X   1    X  177,000  =  £7,080,000 

60  X  }   X  177,000  =  £3,640,000 

£14,160,000 
or,  say,  £14,000,000,  without  including  lamps  and  internal  fittings, 
and  making  an  average  capital  expenditure  of  £100,000  per  district. 

To  extend  the  same  system  over  the  towns  of  G-reat  Britain  and 
Ireland  would  absorb  a  capital  exceeding,  certainly  £64,000,000,  to 
which  must  be  added  £16,000,000  for  lamps  and  internal  fittings, 
making  a  total  capital  expenditure  of  £80,000,000.  Some  of  us  may 
live  to  see  this  realised,  but  to  find  such  an  amount  of  capital,  and^ 
what  is  more  important,  to  find  the  manufacturing  appliances  to 
produce  work  representing  this  v^ue  of  machinery  and  wire,  must 
neoessarilv  be  the  result  of  many  years  of  technical  development. 
If,  therefore,  we  see  that  electric  companies  apply  for  Provisional 
Orders  to  supply  electric  energy,  not  only  for  every  town  throughout 
the  country,  but  also  for  colonies  and  for  foreign  parts,  we  are  rorced 
to  the  conclusion  that  their  ambition  is  somewhat  in  excess  of  their 
power  of  performance;  and  that  no  Provisional  Order  should 
be  granted  except  conditionally  on  the  work  being  executed  within 
a  reasonable  time,  as  without  such  a  provision^e  powers  gratited 
may  have  the  efi^ect  of  retarding  instead  of  advancing  electric  light- 
ing, and  of  providing  an  undue  encouragement  to  purely  speculative 
operations. 

^  The  extension  of  a  district  beyond  the  quarter  of  a  squaro  mile 
limit  would  necessitate  an  establishment  of  imwieldly  ^onensions, 
and  tiie  total  cost  of  electric  conductors  per  unit  area  would  be 
materially  increased ;  but  independently  of  uie  consideration  of  cost, 
great  public  inconvenience  would  arise  in  consequence  of  the  numbOT 
and  dimensions  of  the  electric  conductors,  which  could  no  longer  be 
accommodated  in  narrow  channels  placed  below  the  kerb  stones,  but 
would  necessitate  the  construction  of  costly  subways— veritable  cava 
tUctriea, 

The  amount  of  the  working  charges  of  an  establishment  com- 
prising the  parish  of  ^t.  James's  would  depend  on  the  number  of 
working  hours  in  Uie  day,  and  on  the  price  of  fuel  per  ton.  As- 
suminff  the  64,000  lights  to  incandesce  for  six  hours  a  day,  the  price 
of  coal  to  be  20s.  a  ton,  and  the  consumption  2  lbs.  per  effective 
horse-power  per  hour,  ^e  annual  charge  under  this  neadj  taking 
eight  hours'  firing,  would  amount  to  about  £18,300,  to  whi^  would 
have  to  be  added  for  wages,  ropairs,  and  sundries,  about  £6,000,  for 
interest  with  depreciation  at  seven  and  a-half  per  cent.,  £13,300, 
and  for  jppeneral  management,  say,  £3,4000,  making  a  total  annual 
charge  of  £41,000,  or  at  the  rate  of  12s.  OJd  per  incandescence  lamp 
per  annum.  To  this  has  to  be  added  the  cost  of  renewal  of  lamps, 
which  may  be  taken  at  6s.  per  lamp  of  16  candles,  lasting  1,200 
hours,  or  to  9s.  per  annum,  making  a  total  of  21s.  9^.  per  lamp  for 
a  year. 

In  oompaiiuflp  these  results  with  the  cost  of  gas  lighting  we  shaU 
find  that  it  takes  five  cubic  feet  of  gas,  in  a  good  argand  burner,  to 
produco  the  same  luminous  effect  as  one  incandescence  light  of  16 
candle-power.  In  Ughting  such  a  burner  every  day,  for  six  hours  on 
the  average,  we  obtiun  an  annual  gas  consumption  of  10,960  cubic 
feet,  the  value  of  which,  taken  at  the  rate  of  28.  8d.  per  thousand, 
represents  an  annual  charge  of  29s.,  showing  that  electric  light  by 
incandescence,  when  carried  out  on  a  large  scale,  is  deoidedlr  cheaper 
than  gas  lighting  at  present  prices,  and  with  the  ordinary  gas 
burners. 

On  the  other  hand,  the  cost  of  establishing  gas  works  and  mains  of 
a  capacity  equal  to  64,000  argand  burners  would  involve  an  expendi- 
ture not  exceeding  £80,000,  as  compared  with  £177,000  in  the  case  of 
electricity ;  and  it  is  thus  shown  that  al^ough  it  is  mora  costly  to 
establish  a  given  supply  of  illuminating  power  by  electricity  than 

Sas,  the  former  has  the  advantage  as  rogards  current  cost  of  pro- 
uotion. 

It  would  not  be  safe,  however,  for  the  advocates  of  electric  lisphtbg 
to  rely  upon  these  figures  as  ropresenting  a  permanent  state  of^iinffs. 
In  ofdoulatinfl:  the  cost  of  electric  light,  I  have  only  allowed  f orde- 
preoiation  and  6  per  cent,  interest  upon  capital  expendituro,  whereas 
gas  companies  aro  in  the  habit  of  oividing  large  dividends,  and  can 
afford  to  suppl]^  gas  at  a  cheaper  rate,  by  taking  advantage  of  recent 
improvements  in  manufacturing  operations,  and  of  the  ever-increas- 
ing value  of  their  by-produots,  including  tar,  coke,  and  ammoniacal 
liquor.  Burners  have,  moreover,  been  recenUy  devised  by  which  the 
luminous  effect  for  a  given  expendituro  of  gas  can  be  nearly  doubled 
by  purely  mechanical  arrangements,  and  the  brilliancy  of  the  light 
can  be  greatly  improved. 

On  the  other  hfmd,  electric  lighting  also  may  certainly  bo  cheapened 
by  resorting,  to  a  greater  extent  than  has  been  assumed,  to  aro 
lighting,  which,  though  less  agreeable  than  the  incandescence  light 
for  domestic  purposes,  can  be  produced  at  less  than  half  the  cost,  and 
deserves  on  that  account  the  proferonoe  for  street  lighting,  and  for 
Vails,  in  combination  witn  incandescence  lights.    Lamps  by  in- 


candescence may  be  produced  hereafter  at  a  lower  oost»  sudd  t  man 
enduring  character. 

Considering  the  increasing  pubHo  demand  for  improved  ilhiDioa. 
tion,  it  is  not  unreasonable  to  expect  that  the  introdooiioii  of  tbe 
electric  liffht  to  the  full  extent  here  oontemplatedL  would  \p  hsnd-oi- 
hand  wiUi  an  increasing  consumption  of  gas  for  iUnminstmg  sad 
for  heating  purposes,  and  the  neok-to-neok  competition  betveen  the 
representatives  of  the  two  systems  of  illumination,  which  is  likdj  to 
ensue,  cannot  fail  to  improve  the  quality,  and  to  cheapen  the  nnplj- 
of  both,  a  competition  which  the  consuming  public  can  afEora  to 
watch  with  complacent  self-satisfaction.  Elecmoifcy  most  win  tht 
day,  as  the  light  of  luxury ;  but  gas  will,  at  the  same  time,  find  an 
ever-increasing  applioatioa  for  the  more  humble  purposes  of  diffoBBg 
Hght. 

In  my  address  to  the  British  Association  I  dwelt  upon  the  oapi^. 
lities  and  prospects  of  gas,  both  as  an  illuminaat  s^d  as  a  besting 
ag^t,  and  I  do  not  think  that  I  was  over  sanguine  in  predicting  lor 
tms  combustible  a  futnro  eToeeding  all  present  anticipations. 

I  showed  that  if  supplied  specially  for  the  purpose,  it  would  beoome 
not  only  the  most  convenient,  but  by  far  the  cheapest  form  of  hel 
that  can  be  d^vered  to  our  towns.  Such  a  general  supply  of  besting 
separately  from  illuminating  gas,  by  collecting  the  two  gases  into 
separate  holders  during  the  process  of  distillation,  would  hiTe  the 
beneficial  effects — 

1st.  Of  giving  to  lighting  gas  a  higher  illuminating  power. 

2nd.  Of  relieving  our  towns  of  their  most  objectumable  traific, 
that  in  coal  and  ashes. 

3rd.  Of  effecting  the  perfect  cure  of  that  bugbear  of  our  winter 
existence — the  smoke  nuisance. 

4th.  Of  hurgely  increasing  the  production  of  those  valuable  bje- 
products,  tar,  coke,  and  ammonia,  the  annual  value  of  which  slresdy 
exceeds  by  neariy  £3,000,000  that  of  the  coal  consumed  in  the  gas 
works. 

Dr.  Siemens  concluded  his  able  discourse  by  remarking  that  he 
considered  the  Society  of  Arts  to  be  the  proper  body  to  thonragfalj 
examiuB  the  question  of  the  application  of  gas  and  eleotridtf  f or 
lighting  purposes,  &c.,  and  that  he  would  be  weU  pleased  if  he  could 
be  instrumental  in  engaging  the  Society's  attrition  to  sooh  an 
important  matter. 


SNELL'S   PATENT  ELECTRIC 
LAMP. 


ARC 


In  this  lamp  a  single  electro-magnet  in  a  derived  circuit  is 
used  to  mi^e  and  regulate  the  arc,  and  all  rack  or  clock- 
work dispensed  with. 

As  can  be  seen  from  the  diagrams,  a  brake  attached  to  a 
soft  iron  core  is  actuated  by  the  magnetism  in  the  care  to 
regulate  the  descent  of  the  enclosed  rod  which  forms  the 
upper  carbon-holder,  the  downward  motion  of  the  core  doe 
to  the  action  of  the  solenoid  upon  it  being  resisted  by  the 
spring  beneath. 

The  lower  carbon-holder  is  held  by  an  insulated  sto^)  to 
which  one  terminal  is  attached,  the  other  terminal  being  on 
the  bobbin  of  the  solenoid  and  projecting  through  the  case 
which  encloses  and  protects  all  the  mechanism. 

As  a  means  of  reducing  the  resistance  the  upper  carbon  is 
fed  by  two  copper  strips  which  touch  it  near  its  lower  end ; 
they  are  gently  pressed  ap;ainst  the  carbon  by  the  hinged 
weights  attached  to  the  wires  from  the  base  plate  above,  and 
are  easily  separated  by  the  carbon-holder  when  the  rod  has 
descended  sufficiently. 

The  brake  is  shown  in  fig.  2,  and  an  enlarged  section  n 
given  in  fig.  3.  It  consists  of  a  brass  arm  on  each  ode 
of  the  core  with  a  soft  iron  armature  forming  the  connection 
between  them  at  the  back,  these  arms  being  pivoted  to  the 
core  and  carrying  a  brake-block  opposite  the  armatore. 
This  block  passes  through  a  slot  in  the  core  and  pressei 
upon  the  enclosed  rod  or  carbon-holder,  keeping  it  in  posi* 
tion,  so  that  the  movements  of  the  rod  and  carbon  are  (so 
&r)  the  same  as  those  of  the  core  itself.  A  weighted  arm  is 
screwed  through  the  armature  which  allows,  by  the  adjust- 
ment of  the  weight,  the  rq^ulation  of  the  descent  of  tlie 
carbon  and  rod  with  simplicity  and  extreme  delicacy,  and 
also  serves  to  regulate  the  play  between  the  armature  and 
the  core. 

When  the  lamp  is  in  action,  any  increase  in  the  nonnal 
distance  between  the  carbons  increases  the  current  inthe^. 
solenoid,  or  shunt  circuit,  which,  acting  on  the  ooreWk 
causes  a  more  powerful  attraction  between  that  and  *^*^' 
armature,  the  result  being  that  the  jH-essure  of  J^^^'J^ 
block  upon  the  rod  is  lessened,  and  the  rate  of  ^*^^  effect  so^ 
rod  is  augmented.  " 

This  brake  being  controlled  by  magne Wc  papers,  to^  ^ 
gives  gr^t  sensU>ility,  and  a  steaSy  andj^^ons^e^c  ug^ 
of  the  rod  should  be  insured.  ^  f^^eculatiTe  character,  tbi 
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adjnst  the  arc,  for  if  in  any  case  the  feed  should  be  excessiye, 
the  resalting  lessening  of  the  power  of  the  solenoid  wonld 
cause  firmer  application  of  the  brake,  and  lifting  of  the  core 
and  rod  by  the  spring,  nntil  the  right  amount  of  separation 
between  the  carbons  was  a^in  attained. 

Should  the  light  be  accidentally  extinguished,  the  power 
of  the  solenoid  being  increased  would  cause  the  release  of 
the  brake  and  descent  of  the  core,  until  contact  was  again 
established,  when  the  immediate  rising  of  the  core  and  rod 
(for  the  brake  would  then  be  applied)  by  the  action  of  the 
spring  would  cause  the  normal  distance  to  be  again  attained. 


FIC.I, 


r\ajL 


FIG.  3 


From  the  above  it  will  be  seen  that  by  means  of  the  weight 
on  the  arm  attached  to  the  brake  armature,  the  position  of 
the  carbons  is  regulated  in  such  a  manner  as  to  guarantee, 
in  the  inventor's  opinion,  a  steady  and  very  certain  action, 
whilst  liability  to  derangement  is  reduced  to  a  minimum. 

Any  number  of  lamps  may,  of  course,  be  placed  in  one 
circuit,  according  to  the  electromotive  force  of  the  generat- 
ing machine,  and  the  lamp  is  said  to  work  with  currents  of 
very  different  intensities  without  changing  any  part  of  its 
mechanism. 

It  is  simple,  and  apparently  reliable ;  sensitive  and  easy 
of  adjustment ;  and  certainty  of  action  might,  therefore,  be 
^aranteed  with  safety. 

The  vibrations  which  would  be  produced  by  alternating 
currents  would  be  especially  favourable  to  its  working. 

We  have  not  yet  seen  this  lamp  in  operation,  but  we  have 
no  reason  to  doubt  its  efficiency,  and  we  congratulate  Mr. 
Snell  on  what  we  believe  to  be  his  first  inventive  effort  in 
electric  lighting  apparatus. 

One  advant^e  m  Snell's  lamp  is  the  absence  of  any  coil 
in  the  main  circuit  to  absorb  a  part  of  the  current  passing 
between  the  terminal)^  and  as  aunost  every  other  arc  lamp 
has  such  a  coil  in  addition  to  the  shunt  electro-magnet  or 
solenoid  this  advantage  is  a  material  one. 


_  ^ -  hope  shortly 

!fy*  >t  would  t\ction,  wnen  we  shall  again  refer  to  it.    As  far  as 

?»»teitSto '  ^^^  ***  P^*®^"^  ^^'  ^^®^^  appears  to  have  produced 
of  thiaaqo^^^^^mp  of  the  kind  as  can  well  be  expected,  and 
I  4^pth  tf  tw^^  glad  to  hear  of  its  successful  operation  in 
''^^^preaentgio^ing.    The  invention  is  patented  m  England 


and  abroad,  but  we  do  not  know  what  special  claims  are 
made. 

Now  that  so  manv  arc  lamps  have  been  brought  forward, 
one  would  almost  think  that  inventors  should  turn  their 
thoughts  in  other  directions,  but  as  Dr.  Siemens  very  truly 
remarked  in  his  address  to  the  Society  of  Arts,  which  we 
publish  in  this  issue,  if  the  greatest  economy  is  wished  for 
from  the  electric  light  then  arc  lamps  must  be  employed, 
and  it  may  be  inferred  that  the  learned  doctor  does  not 
agree  with  the  opinion  now  openly  expressed  by  many  that 
electric  lighting  by  means  of  arc  lamps  has  had  its  day. 
Therdbre,  as  far  as  arc  lights  go  we  may  expect  to  see  some 
of  those  at  present  in  use  superseded  by  others  of  a  more 
simple,  c/ttfop,  and  reliable  character,  and  Mr.  Snell's  simple 
lamp,  which  may  probably  be  rendered  still  more  so,  appears 
to  promise  well. 


DETECTION  BY  ELECTRICITY  OF 
THE  ANNUAL  CULMINATIONS 
OF  THE  SOLAR  INFLUENCE  ON 
ORGANISMS.* 


By  NILS  KOLKIN. 


It  came  to  my  notice  several  years  ago  that,  if  one  end  of  a 
hair  or  thread  were  tied  to  a  watch-key  or  some  similar 
object,  and  a  person,  seated  comfortably  before  a  table, 
with  his  elbow  resting  on  the  same,  took  hold  of  the  other 
end,  so  as  to  raise  the  key  fix)m  the  table  and  keep  it  sus- 
pended, it  was  impossible  to  keep  it  still,  in  spite  of  all 
precautions.  Oscillations  would  b^gin  which,  if  the  hands 
were  warm,  wonld  attain  great  violence.  If  the  key  were 
permitted  to  strike  against  anything  except  glass,  silk,  dry 
rusty  iron,  or  other  bad  conductors  of  electricity,  the  oscilla- 
tions would  be  interrupted  by  short  pauses  occurring  at 
regular  intervals ;  and  the  strokes  between  these  pauses 
would  correspond  with  the  age  of  the  hair,  or,  more  correctly, 
their  number  would  show  how  many  years  old  the  prson 
was  when  he  lost  it.  I  understood  that  these  oscillations 
were  caused  by  electricity  ;  that  the  key  was  positivelv  or 
negatively  charged  and  repelled  by  the  arm  and  hand,  wnich 
were  similarly  charged. 

I  have  since  investigated  this  phenomenon,  as  much  as 
my  time  has  allowed,  and  I  shall  here  careMly  give  the 
r^ults  of  my  experiments.  I  have  also  substituted  electricity 
from  other  sources  than  that  used  in  those  primitive  experi- 
ments, and,  when  I  have  not  met  the  same  success,  it  is  due 
to  the  fact  that  I  am  not  a  practical  electrician. 

There  is  no  known  principle  that  accounts  for  the  pauses 
in  the  oscillations.  But  the  explanation  seems  to  be  that — 
When  any  organic  substance  is  continually  charged  by 
positive  or  negative  electricity^  and  discharged  m  rapid 
succession^  under  certain  circumstances^  the  substance  itself^ 
and  things  in  contact  with  it,  wHl,  after  a  certain  number  of 
discharges,  for  a  moment  become  non-conductors ;  and  the 
number  of  those  discharges  willcorrespond  to  the  age  of  the 
vegetable  or  animal  from  which  the  substance  is  derived.  I 
say  "under  certain  circumstances,"  for  I  do  not, know 
whether  repulsion  and  attraction  is  necessary  or  not.  My 
experiments  have  always  been  with  a  suspended  key,  except 
with  a  metallic  spring,  placed  horizontally,  which  is  virtually 
the  same  thing.  The  resistance  to  electricity  during  the 
'  pause  is,  indeec^  very  slight ;  it  does  not  take  a  very  powerful 
charee  to  overcome  it.  The  weaker  the  supply  of  electricity, 
the  better  it  is.  Shortening  the  fibre  by  which  the  key  is 
suspended  will  give  the  best  results.  It  will  make  the 
oscillations  more  rapid,  and  they  ought  to  be  rapid  enough 
to  make  it  necessary  to  count  them  by  twos,  for  the  pause 
will  thus  be  better  noticed. 

All  organic  substances  possess  this  age-telling  property, 
except  absolute  non-conductors,  as  silk.  If  substances  of 
different  ages  are  used  together  the  age  of  the  oldest  only 
is  filiown.  This  fact  makes  it  possible  to  find  the  age  of 
substances  of  all  forms,  even  with  a  suspended  key.  A 
fibre  of  an  annual  plant  may  be  used  and  any  dry  sub- 
stance tied  in  it ;  in  case  of  hquids,  the  fibre  may  be  satu- 
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rated  with  them.  Liqaids  are  good  conductors  and  must 
be  guarded  against.  The  smaJlest  particle  of  juice,  or  sweat, 
on  anything,  when  of  higher  age,  will  show  its  presence. 

The  age  of  a  substance  here  must  not  be  taken  to  mean 
the  time  it  has  existed  as  such,  but  that  age  which  the  vege- 
table or  animal  that  may  be  its  source  had  when  its  connec- 
tion with  that  source  was  severed.  A  leaf  may  be  two 
months  old,  but  it  shows  the  age  of  the  tree ;  a  drop  of 
milk,  that  of  the  cow.  I  have  permitted  myself  to  call  this 
"  organic  age ;"  but  as  we  have  nothing  to  do  with  any 
other  kind  here  the  word  "age"  must  always  be  taken 
in  this  sense.  Any  part  of  an  organism,  any  seed,  fruit, 
secretion,  or  any  part  or  product  whatever,  has  the  same 
organic  age  as  its  source.  The  age  of  vegetables  counts 
from  the  time  they  sprang  from  seed.  Those  propagated 
from  roots  or  cuttings  have  the  age  as  the  onginal.  A 
potato  showed  between  800  and  900  years.  The  age  of 
animals  corresponds  with  what  is  commonly  termed  so ;  but 
new-bom  young  have  the  same  organic  age  as  the  mother. 

This  age-telling  property  of  organisms  does  not  seem 
to  be  destroyed  by  time.  To  what  extent  chemical  chances 
does  it  I  cannot  say.  Considerably  decayed  wood  retains 
it.    Some  kerosene,  which  caused  the  discovery  of  the  age- 


That  the  sun  has  great  influence  on  plants  all  know ;  bai 
that  it  ^ould  have  so  great  an  influence  on  animalB  that 
each  annual  increase,  culmination,  and  decrease  of  that 
influence  should  be  registered  in  their  organisms,  will  seem 
to  many  a  great  heresy.  The  sun,  however,  has  more 
power  than  is  generally  supposed.  Many  persons  will  know 
that  they  do  not  feel  the  same  under  its  decrease  and 
increase.  They  do  not  seem  to  be  the  same  persons  in  the 
autumn  and  in  the  spring,  everything  else  being  equal.  The 
influence  of  the  sun  pervades  all  nature,  and  reaches  life, 
both  animal  and  vegetable,  in  recesses  completely  hidden 
from  its  rays. 


EBEL'S  PATENT  RELAY. 


The  advantages  which  are  claimed  for  this  relay,  are  :— 
1.  Simplicity.  2.  Compact  arrangement  of  the  whole,  and 
consequently  the  cheapness  with  which  it  may  be  manu- 
factured.   8.  Extreme  sensitiveness. 

Fig.  4  is  a  general  view  of  the  instrument,  and  figs.  1, 2, 
and  8,  show  the  arrangement  of  the  same.    In  fig.  3,  a  is  a 
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telling  property  of  liquids,  showed  constantly  eight  years  ; 
but  this  might  have  been  due  to  some  foreign  substance. 

It  is,  of  course,  plain  to  all,  that  the  interruption  of  the 
oscillations  has  nothing  to  do  with  our  civil  year  as  it 
is  divided  off  in  the  aSnanac,  but  with  a  natural  year.  A 
natural  year  in  our  zone  consists  of  an  increase,  a  culmina- 
tion, and  a  decrease  of  the  solar  influence.  It  is  the 
number  of  those  annual  culminations  to  which  an  organism 
has  been  exposed  during  life  that  is  shown.  In  case  of 
annual  plants,  grown  during  the  increase  or  decrease,  they 
will  show  a  year  though  they  have  not  been  exposed  to  the 
maximum  influence  of  the  sun.  So  with  animals  less  than 
a  year  old.  The  oscillations  generally  cease  very  abruptly, 
but  when  a  considerable  fraction  of  a  year  remains  un- 
counted, there  is  often  a  gradual  subsidence  into  a  pause. 
How  it  is  with  organisms  under  the  equator,  where  the 
T)asses  twice  a  year,  I  do  not  know.  But  a  knowledge 
would  throw  some  light  on  this  question. 


Fio.  4. 

bobbin  of  insulated  wire,  in  which  is  placed  a  soft  iron  com- 
pound core  consisting  of  ^,  r,  c„  and  c^.  ft  is  a  tube,  in  the 
centre  of  which  is  placed  a  rod,  or  bar,  c  (made  of  extreme 
lightness),  oscillating  freely  upon  pivots  in  t^  and  h.  On 
each  end  of  rod,  or  ^,  c^  are  attached  prolongations  which 
constitute  armatures,  c,  and  e^,  ffdx^  permanent  horse^hod 
magnets  connected  together  by  rods  of  non-magnetic  metal, 
h  and  h^  (fig.  2),  and  pivoted  at  g  and  ^i  (fig.  8).  Th^ 
horse-shoe  magnets,//,  are  so  arranged  with  reference  to  W 
armatures,  e^  c^^  that  the  latter  can  move  to  and  fro  betweejB 
the  poles  of  these  magnets.  In  fig.  2,  j  and  j  are  spiij^ 
springs  attached  to  a  rod,  A,  and  plates,  d  and  «,  which  teii 
to  constantly  draw  the  horse-shoe  magnets  in  one  direCtioj 
On  the  rod  A,  are  placed  adjusting  screws,  i,  by  which  ' 
position  of  the  horse-shoe  magnets  can  be  regulated,  i 
limit  the  play  of  the  armatures,  e^  and  e^  a  metal  niece,  r| 
attached  to  c^  the  movement  of  which  is  controlled  by 
insulated  contact  screws,  k^  k  (fig.  1). 
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Ifc  will  be  seen  tiiat  the  whole  arrangement  of  the 
Ebel  relay  is  very  compact,  and  as  the  moving  parts  are 
very  ligh^  and  the  amount  of  iron  to  be  rendered  magnetic 
by  the  working  current  very  small,  the  probabilities  of  its 
working  at  a  high  speed  are  very  great. 

The  Post-office  standard  relay  will  give  perfect  signals 
when  worked  with  one-third  of  a  milliamp^re  of  current 
(one  Daniell  cell  throagh  8,000  ohms,  approximately),  and 
we  think  that  the  Ebel  relay  should  do  as  equally  well  as 
this. 

Altogether  the  advantages  which  the  inventor  claims 
for  his  relay  are  not,  we  consider,  exaggerated. 


RATIONAL  CONCEPTION  OF  THE 
NATURE  AND  THE  PROPAGATION 
OF  ELECTRICITY. 

Deduced  :— 1.  Feom  the  Consideration  of  the  Poten- 
tial Energy  of  Ethereal  Matter  Assoouted 
WITH  Ponderable  Matter.  2.  From  the  Mode  of 
Produotion  and  of  Transmission  of  Work  Accom- 
panying THE  VaRUTIONS  OF  THIS  ENERGY.      {Cotl- 

tmtted,) 


By  M.  A.  LEDIEU. 


YI.  Onr  inductions  may  be  snimned  op  thus : — 

1.  The  complete  molecnles  of  every  body  mnst  be  regarded 
each  as  an  aggregate  of  ponderable  atoms^  and  of  euier^ 
atomSy  both  vibrating  in  relation  to  a  system  of  axes  passing 
by  the  centre  of  gravity  of  the  aggregate,  whilst  the  system 
iteelf  oscillates  with  reference  to  an  imaginary  solid  concern- 
ing the  centres  of  gravity  of  all  the  molecnles  of  the  body. 
The  ethereal  atoms  of  each  molecnle  form  to  a  greater  or  less 
extent  a  sort  of  atmosphere  aronnd  its  ponderable  nnclens. 
This  atmosphere  is  independent  of  the  cosmic  ether  which 
plays  in  the  molecular  interstices  of  the  body. 

2.  The  ponderable  atoms  have,  by  pairs,  their  mutual 
actions  equal  to  m  ml  f  if)  \  mm'  representing  the  masses, 
and  /  the  distances. 

8.  The  ethereal  atoms  have  all  'an  identical  mass,  u, 
excessively  small,  with  reference  to  those  of  the  ponderable 
atoms.  The  expression  of  their  mutual  dynamic  connection 
is  ^'  4*  (0  ;  aiid  the  law  of  the  reciprocal  actions  which 
associate  them  to  the  ponderable  atoms  is  represented  by 
m  u  F  (Q.  By  reason  of  the  smallness  of  m  u,  the  function 
F  (Q  must,  at  least  for  certain  values  oF  7,  ne  considerable 
with  reference  to  the  two  other  functions  of  distance 
above  /  (/)  and  ^  (Q.  This  capital  supposition  is  necessary 
to  explain  the  powerfbl  effects  which  are  produced  between 
the  ponderable  matter  and  the  ethereal  matter. 

4.  Each  complete  molecule  has  constantly  its  physico- 
chemical  modality  mechanically  specified  by  its  actual  eaergj 
and  its  total  potmtial  energy. 

The  former  a  of  these  energies  is  of  the  known  form, 


(1) 


A  =  2  m>^ 


SM>^% 


V  and  vi  being  the  velocities  at  once  vibratory  and  oscillatory, 
of  the  different  kinds  of  atoms,  with  reference  to  the 
imaginary  solid  above  mentioned,  or  their  residual  velocities 
with  reference  to  the  rest  or  the  motion  of  the  whole  of  the 
body. 

On  its  part,  the  total  potential  energy,  p,  of  the  complete 
molecule,  nas  its  value  constituted  by  the  aid  of  functions  of 
forces,  and  represented  by 


(2){ 


P  =  (Cj  — /[2 mm'  Y{T)d T]] 
[sm^/(/)4q| 


The  constants,  Ci  and  c,,  are  such  that  the  Emallest  possible 
value  of  p  may  =  o,  at  the  seme  time  that  each  term  between 
brackets  is  itself  null. 

If  we  wish  to  have  the  pK)tential  energy  of  an  entire  bodv, 
we  must  consider  correlatively  with  the  p  of  each  molecule 
a  certain  sum,  2fr,  of  functions  of  forces,  each  corresponding 
to  the  reciprocal  actions  between  each  atom  of  the  molecule 
in  question  and  all  atoms  of  the  surrounding  molecules. 


Hence  we  have  for  this  energy — 

(8)  p  =  c'  +  2  p  —  i  s  s  ^. 

The  constant,  e,  should  be  such  that  when  combined  with 
•the  constants  of  p  it  annuls  the  smallest  possible  value 
of  p. 

Yll.  The  preceding  hypotheses  and  fonnula  being  well 
understood,  we  regara  the  temperature  of  each  complete 
molecule  of  a  body  as  characterised  by  its  actual  ener^.  In 
the  same  manner  the  chemical  and  the  latent  thermic  and 
electric  state  of  the  molecule  is  specified  as  a  whole  by  its 
totfd  potential  enei^,  P.  But  in  detail  its  chemical  and 
latent  thermic  condition  appears  fix)m  the  first  of  the  terms 
between  brackets  in  Uie  expression  for  p.  We  call  this  first 
term  thtponderalle  potential  energy  of  the  entire  molecule. 
On  the  other  hand,  the  electric  condition  depends  on  the 
second  of  the  terms  in  question.  This  secono  term  of  the 
expression  of  p  measures  the  potential  energy  of  the 
ethereal  matter  associated  with  the  ponderable  matter  of 
the  molecule. 

Otherwise  the  physico-chemical  modality  of  the  totality  of 
a  body  is  principwly  specified  by  the  modalities  of  its  several 
molecules.  It  is  further  affected  by  the  respective  situations 
of  the  molecules  for  these  situations  in  the  term  ir  of  the 
formula  (3),  and  tells  principally  upon  the  latent  heat  of 
the  system. 

In  the  foregoing  we  have  imphcitly  considered  the  in- 
stantaneous values  of  the  various  energies  studied.  Let  us 
now  attend  to  their  successive  values.  When  the  successive 
values  attached  to  each  molecule  of  a  body  remain  constant 
or  oscillate  slightly  around  a  fixed  mean  we  say  that  the 
physico-chemical  moddity  of  the  body  is  permanent.  This 
permanence  may  be  either  uniform  or  not  according  as  there 
IS  an  equality  or  inequality  of  the  values  in  question  for  all  the 
molecules  of  the  body.  The  first  case  requires  that  the  body 
should  be  so  isolated  as  to  escape  the  atomic  forces  of  every 
strange  system.  The  second  case  is  met  with  when  these 
forces  make  themselves  felt  and  exert  themselves  according 
to  a  certain  correlation.  When  this  correlation  is  deficient 
the  physico-chemical  modality  of  the  body  becomes  variable. 
In  general  the  variability  affects  the  modality  of  each  mole- 
cule ;  there  is  besides  a  radical  modification  of  this  latter 
modality  if  chemical  phenomena  occur. 

VIII.  In  fine,  electricity,  like  heat  and  light,  cannot  be 
regarded  as  a  special  agent  ruled  by  an  especial  mechanics. 
As  a  phenomenal  cause,  it  is  simply  the  potential  energy  of 
the  ether  associated  with  ponderable  matter,  especially  in  the 
form  of  atmospheres  surrounding  the  molecules.  This  sort 
of  energy,  with  which  no  one  hitherto  seems  to  have  engaged 
himself,  includes  the  secret  of  all  electrical  effects.  Its 
variations  owe  their  mechanical  power  to  the  greatness  of 
p  (/),  pointed  out  in  VI.,  which  compensates  for  the  common 
mass,  /i,  of  the  atoms  of  ether.  It  has,  as  an  appendage,  the 
portion  of  the  potential  enei:^^  of  the  ponderable  matter 
which  constitutes  principally  the  latent  heat,  in  the  same 
manner  as  the  sensible  heat  reveals  the  residual  vis  viva  of 
the  ponderable  and  ethereal  atoms,  and  as  the  radiant  lisht 
and  heat  reside  in  the  vibrations  of  the  free  cosmic  ether 
undulating  across  the  celestial  spaces  or  through  the  molecular 
interstices  of  ponderable  bodies. 

When  a  body  is  brought  in  contact  with  one  or  with 
several  other  systems  so  that  it  feels  their  influence  in  one 
of  the  manners  indicated  in  VII.,  a  series  of  modifications 
of  the  various  energies  may  ensue,  and  especially  a  varia- 
tion of  the  ethero-ponderable  energy,  producing  work  in  the 
appearance  of  electricity,  including  discharges.  This  last 
variation  may  ensue  in  part  from  a  change  in  the  number 
of  the  ethereal  atoms  constituting  the  molecular  atmospheres, 
either  borrowing  from  or  restoring  to  the  inexhaustible  stock 
which  forms  the  cosmic  ether.  The  said  functions  are  in 
principle  concomitant. 

IX.  Let  us  now  study  the  propagation  of  electricity 
according  to  our  views.  To  this  end  we  will  first  discuss 
the  transmission  of  heat  according  to  thermodynamics. 

There  mechanical  work  is  propagated,  and  there  is  con- 
stantly a  difference  between  place  and  place  in  the  thermic 
condition  of  the  body  with  local  permanence  if  the  trans- 
mission is  regular.  In  every  case  the  body  is  merely  a 
simple  conductor  of  enerrr,  and  the  phenomenon  is  only 
effected  in  virtue  of  a  difference  (a,  —  aJ  between  the 
actual  energies  At  and  a  peculiar  to  each  molecule  by  groups 
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to  the  parts  of  the  oondactor  in  contact^  the  one  with  a  hot 
and  the  other  with  a  cold  Byfskeml 

The  theory  of  Fourier  associates  itself  completely  to  onr 
new  interpretation.  It  is  sufficient  for  this  purpose  to  join 
to  the  special  hjrpotheses  of  this  theoiy  the  possibilitj  of 
considering  certain  differences  as  infinitely  small  ones  of 
the  first  or  the  second  order. 

What  we  hare  just  said  concerning  the  transmission  of 
heat  is  applicable^  word  for  word,  to  the  propagati<m  of 
electricity.  We  need  only  substitute  the  consideration  of  the 
potential  ethero-|)onderable  energies  of  successiYe  molecules 
for  the  consideration  of  their  actual  energies.  The  electric 
current  consists  in  a  simple  transport  of  mechanical  work, 
w,  and  the  ML  of  the  electric  potential  corresponds  to  a 
di£ference  (p^  — Pi)  between  the  potential  ethero-ponderable 
energies,^,  coid  pi^  proper  to  each  molecule  per  group  in  two 
opTOsite  parts  of  tl^  conductor. 

X  The  general  mode  of  the  appacent  pcodnction  and 
transmission  of  electricity,  which  we  have  just  indicated^  is 
merely  a  particular  case  of  a  much  larger  question  and  which 
forms  an  mdispensable  corrollary  of  the  great  law  of  the  con- 
servation of  energies.  We  wish  to  speaK  of  the  transforma- 
tioaand  propagation  of  energies  in  tne  most  universal  case. 
From  the  transmission  of  the  work  of  total  movement 
through  the  supposed  ri^d  parts  of  a  piece  of  mechanism 
we  must  conceive  that  this  work  is  propagated  only  by  the 
intervention  of  the  ponderable  potential  energies  of  the  said 
partSy  giviug  rise  to  phenomena  of  elasticity. 

On  the  other  hand,  in  the  well-known  experiment  of  a 
series  of  ivory  balls  suspended  to  the  same  horizontal  rod, 
the  ids  viva  of  the  total  movement  of  the  first  ball  is  trans- 
mitted to  the  last,  by  the  aid  of  the  ponderable  potential 
energies  of  all  the  interm^ate  balls.  Theee^  as  it  is  known, 
remain  as  a  whole  at  rest/  and  form  thus  a  true  conductor 
of  work.  There  is  here  a  striking  analogy  with  that 
which  takes  place  according  to  our  theory  in  the  propagation 
of  electricity.  It  is  sufficient  to  reduce,  in  thought,  the 
balls  to  simple  molecules  with  an  ethereal  atmosphere,  and 
to  imagine  that  the  potential  ethero-ponderable  energies  are 
alone  in  play. 

XI.  According  to  us  the  only  electric  magnitude  which 
has  a  real  meclumical  signification  is  the  work  of  the  current, 
w.  But,  according  to  III.  and  IX,  we  have  for  ^  =  t,  and 
putting  0  =»  tt>m  :  «. — 

f .    V^ 

^  =  y  P^  — P\  X  »»»»,==  "T=- 


^m=   J  P2—Pl   X   «m,  »«  = 


=  Vw 


y/r^ 


Hence  the  intensity  of  the  current  and  the  electromotive 
force  of  the  circuit  will  be  nothing  but  the  roots  of  certain 
quantities  of  mechanical  work,  multiplied  or  divided  by 
certain  co-efficients. 

With  these  interpretations  of  the  electric  magnitudes, 
»,  «,  r,  we  may  preserve  the  greater  part  of  the  formulae 
ahready  acquir^  ;  the  experimental  establishment  and  veri- 
fication of  these  formute  merely  need  to  be  dealt  with 
according  to  their  true  mechanical  signification— OiMfip^ 
Rmdm,  XCV.,  p.  758. 


THE  TRANSMISSION  OF  POWER  TO  A 
DISTANCE,  AND  THE  EXPERIMENTS 
AT  MIESBACH-MUNICH. 


The  exaggerated  figures  which  have  been  given  by  M. 
Marcel  Deprez  to  estimate  the  electric  return  m  his  experi- 
ments on  tne  transmission  of  power  between  Miesbach  and 
Munich  have  not  been  acc«pted  without  protestation  by  a 
certain   number   of  scientific   periodicals ;  these  protes- 
tations are  produced  also  in  the  midst  of  the  Scientific 
Societies :   at  the  Acad^mie  des  Sciences,  at  the  Soci^t6 
FrauQaise  de  Physique,  by  M.  Gabanellas  (see  the  Elbo- 
Rbvibw  of  last  week);  and  at  the  Society  of 
Engineers  and   of   Electricians,  by  Professor 
the  meeting  of  the  9th  November. 


M.  Marcel  Deprez  thought  proper  to  Tepl;^  to  certain 
objections,  and  to  prevent  otlttni,  by  addr»ing  a  letter 
to  La  LumOre  Eketriquej  a  letter  inserted  in  extenso  in  the 
November  11th  number  of  that  journal 

M.  Marcel  Deprez  answers  indeed  victorioudy  cedm 
imerile  objections,  but  he  leaves  oompletdy  in  shadow  and 
silence  those  whicJi  it  was  mosfc  difiBoutt  and,  oonsequentij, 
most  necessary  to  contest  and  reduce  to  nothing. 

Acc(H:ding  to  M.  Maxcel  Deprez's  letter,  Ptofesaor  Eittler 
would  have  measured,  at  his  request,  the  fraction  of  tk 
current  lost  along  the  line  beibre  he  detemined  to  make  Hm 
difScult  experiment.  According  to  M.  Sattler,  the  intemitj 
of  the  current  being  represented  by  1  at  Miesbach,  was  still 
higher  than  0  98  at  Munidb. 

Here  is  an  ambiguity  which  leads  to  singular  mistaket 
If  the  in^ation  experiments  of  M.  Sittler  were  made  t^m 
M.  Marcel  Deprez  determined  to  make  the  experiment  on  the 
transmission  of  power,  how  oould  one  conclude  torn  it  that 
the  loss  upon  the  line  was  only  Mo  per  cent,  during  tb^  ^peri- 
ment  with  currents  of  several  thousand  volts  ?^  This  resolt 
is  the  less  acceptable  as  M.  Maroel  Deprez  admits  in  another 

rof  his  letter  that  it  rained  almost  without  intermption 
twelve  days  at  the  time  of  the  first  experiment.  The 
return  was  measured  by  taking  directly  the  electromotiTe 
force  of  the  machines  and  the  intensity  of  the  corrent  at 
Miesbach  and  at  Munich ;  its  value  is  sensibly  found  in  agree- 
ment with  that  derived  from  the  relation  of  the  speeds,  wnich 
shows  that  the  loss  of  the  line  was  inappreciable.  It  cannot 
be  too  much  regretted  that  M.  Marcel  Dejprez  neglected,  in 
his  long  letter,  to  give  us  these  interesting  figures ;  it  is 
certain  that  they  would  have  silenced  all  discusBi<m,  and  that 
they  alone  would  give  the  true  value  of  the  electric  retom  of 
60  per  cent,  so  much  disputed.  By  aocq)ting  the  figoier 
t^ven  by  the  Bulletin  de  la  Ccmpagnie  IntemaHein^  dis 
TiUphones,  in  which  all  loss  hy  oonductoca  is  ignwedi  the 
difierence  of  potential  at  the  terminals  of  the  generator  is 
2,100  volts  and  the  current  0*5  amperes. 

The  electric  energy  fimushed  by  this  machine,  diqpoBBble 
in  tiie  external  circuit,  is  equal  to 


EI 

9-81 


2,100  X  0-5 
9-81 


<»  107  kilogrammetres  per  second. 


There  may  be'  added  to  this  fisnire  that  of  the  heating  of  the 
generator :  resistance,  470  <Mims ;  current,  0*5  amptes. 
Its  value  in  kilogranmietres  is — 

^Ri^  =  ^70  X  0-5'  ^  j2  kilogrammetpes  per  second. 

•7*ol.  V   Ox 

The  generator  transforms,  therefore,  into  electricity,  a  power 
equal  to  107  +  12  ==  119  kilogrammetres  per  second. 

And  as  one  obtains  only  88  at  its  destination,  the  reton 
does  not  exceed 


J8 
119 


=  32  per  cent. 


This  theoretical  inference  seems  in  accordance  with  one 
figure  given  by  M.  Marcel  Deprez,  who  agrees  that  U»e 
estimated  industrial  return  does  not  exceed  80  per  cent. 

We  do  not  know  whether  the  figures  given  by  the 
Bulletin  de  la  Compagnie  Oenerale  dee  TUhhana  are 
correct  or  not,  whether  they  emanate  from  the  Conuniafflc^ 
of  Experiments,  or  from  interested  persons,  but  whateyer  be 
their  origin,  we  should  like  to  be  certain  as  to  their  wue. 
Ten  lines  of  volts  and  amperes,  very  accurately  mcaaDred, 
would  have  assui^  us  better  than  M.  Marcel  Deprez's  letter 
of  four  columns,  filled  more  with  assertions  than  fignw*- 
When  shall  we  have  the  Official  Beport  ? 

E.  HOSPITALIBB. 


An  Elbctbioal  Tramway*— We  notice  that  experiments 
have  recently  been  privately  made  on  the  Giant's  Caaaeway* 
Portruah  tramway.  It  is  said  that  several  runs  were  tnw 
of  over  a  mile  distance,  the  speed  attained  being  ten  nuka 
an  hour.  We  do  not  faiow  how  many  carriages  «^«^?^ 
or  what  weight  was  carried.  The  motion  is  described  9B 
being  pleasant  and  without  vibation. 
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TO  00RBESP0NDEKT8. 

No  notioe  can  be  taken  of  anon jmoiiB  oommunioationflu  Wliaterer 
is  intended  for  inHertion  most  be  authentioated  by  the  name  and 
address  of  Uie  writer,  not  necessarily  for  publication,  but  as  a 
guarantee  of  good  faith. 

IjetterSy&o.,  for  ihe  <*  Correspondence"  oolmnns  should  arrire  not  later 
ilian  Tuesday  morning  if  thejr  are  desired  to  apnear  in  the  follow- 
ing number,  such  oommnnieations  tobe  addreseedto  the  **  EditoiB," 
Elboibioal  Bxvikw,  22,  Paternoster  Bow,  London,  KC. 

Letters  respecting  Adrertisements,  Subscriptions,  &o.,  should  be  sent 
to  the  *<Publid^,*'  Elboxbioal  Rbvibw,  at  above  address. 


SlTBSGBXTTXOK  BaXBB. 

Thb  Elbctbioal  Rbvibw  can  be  h^  by  order,  from  a^y  newsagent 
in  town  or  country ;  or  it  can  be  supplied  direct  from  the  ofBce  on 
the  following  terms  (payable  in  advance) : — 

Half-yearly  (postage  included) 9s.  9d. 

Yearly  „  „  19s.  6d. 


FoBBnur  Bumaaumoa 'SUam* 
To  all  foreign  countries  (except  those  mentioned  below) : — 

Half  .yearly  (postage  included) 10s.  lOd. 

Yearly  „  „  21s.     8d. 
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CORRESPONDENCE. 


PROVIDING  EABTH  CONNECTIONS  FOE 
BLECTEIC  CUEEENTS. 

To  the  Editors  o/Thk  Eleotrioal  Eevibw. 

Sirs,— Abstract  of  Published  Specifications,  1867,  1)y 
A.  E.  Dolbear,  in  yoor  issue  of  November  11th.  As  far 
as  I  understand  this  the  claim  is  for  a  system  of  connecting 
•* earth  plates"  (caDed  here  "ground")  that  has  been  in 
constant  practice  these  last  ten  years.  When  the  ndlway 
block  system  came  in  force  eight  to  ten  years  ago,  it  was 
the  order  of  the  d^  then  to  provide  a  separate  "  earth  "  for 
each  block  wire,  x  on  will  rc»dily  believe  that  if  more  than 
one  block  wire  was  on  the  same  "dSurth"  any  accident 
occurring  to  it  might  lead  to  serious  consequences,  so  it  was 
necessary  then  in  practice  to  find  perfect  **  earth  *'  for  each 
wire  separately.  To  do  this  and  get  ''earths"  of  equal 
potential  it  was  sometimes  necessary  to  run  a  wire  over  a 
mile  in  length.  But  it  wonid  now  seem  that  it  was  left  for 
the  inventive  masters  of  this  year  to  apply  for  letters  patent 
for  so  common  a  practice. 

As  far  as  telephone  companies  are  concerned  I  fear  the 
finding  of  separate  "earth  "  for  each  wire  would  be  as  diffi- 
cmlt  fi^m  a  financial  point  of  view  as  it  would  be  to  insulate 
them  in  the  same  water  from  an  electrical  point  of  view. 
Query:  can  it  be  said  of  two  plates  conveying  an  electric 
corrent  into  the  same  water  that  they  are  insulated  finom 
each  other  by  being  simply  separated  ?  If  so  what  becomes 
of  the  theory  lately  made  so  much  of^  viz.,  signalling  through 
water  without  the  aid  of  wire. 

I  may  just  add  that  at  present  I  am  intimately  connected 
with  an  "earth"  that  is  not  directly  in  the  water  nor  the 
sea,  on  which  there  are  about  400  different  tele^ones  con- 
nected with  wires  of  all  lengths  irom  100  yards  to  25  mites, 
and  working  perfectly.  Tours  truly, 

DENSHIN. 

ON  INDUCTION.         -      '    ' 

To  the  Editors  of  The  Electrical  Seview. 

Oentlemen,— In  yoor  issue  for  Julv  22nd,  1882,  is  given 
an  account  of  the  very  interesting  resnlts  of  Mr.  Willoughby 
Smith  on  "Induction."    In  some  experiments  perfoimed 


last  spring  r^;arding  the  effect  of  interposed  plates  of  metal 
on  the  inductive  action  between  two  parallel  circuits,  I 
notio^  pne  or  two  facts  vfinch  are  p^rb^pa  worth  mention- 
ing  in  connection  with  Mr.  Smith's  results.  It  appears  ftom 
.tiie  tabteft  given  that  the  "i)er  cent,  of  inductive  energy 
interD^)4ed,  as  it  is  termed,  increases  with  the  rapidity  of 
revetsJ  ef >  tbQ  current.  These  results,  as  shown  by  the  use 
of  the  gal^fUAometer,  explain  an  interesting  &ct  noticed  when 
a  nu^eto-telephone  is  placed  in  the  secondary  coil,  and  a 
oircoit-bre^er,  as  the  vibrating  r^  of  an  induction  coil, 
ia  the  pdmary  circuit.  Under  these  circumstances  t}ie 
introduction  of  a  plate  of  metal  between  the  two  parallel 
coils  causey  as  is  well  known,  a  considerable  diminution  in 
the  intensity  of  the  sound  produced  ;  but  it  is  also  notice- 
able that  the  harsh  higher  partia)s  of  the  tone  caused  l(y  the 
interrupter  disappear  &r  mpr^  completely.  t)ian  thq  lower 
overtones  and  tne  fundamentaL  The  same  effect  may  be 
noticed  with  the  voice  if  a  microphone  transmitter  is  sub- 
stituted for  the  vibrating  reed. 

I  am  inclined  to  think  that  in  the  closing  paragraph  of 
the  article  referred  to  yon  underrate  the  value  of  lead  in 
diminishing  induction  effects.  If  a  plate  of  lead  is  placed 
between  two  parallel  coils,  with  a  battery  and  circuit-breaker 
in  one  circuit,  and  a  magneto-receiver  in  the  other,  there  is 
a  very  noticeable  diminution  of  sound  produced  by  the  lead 
plate ;  although  this  is  much  less  than  with  ^eets  of  brass 
or  copper,  or  than  when  a  completely  closed  spare  circuit  of 
copper  wire  is  placed  within  or  oetween  the  two  coils. 
Moreover,  expenments  with  an  underground  cable,  con- 
structed by  the  American  Bell  Telephone  Companv  for 
experimental  purposes,  show  that  the  lead  pipe  in  which  it  is 
enclosed  exerts  a  large  effect  in  diminishing  induction  from 
wire  to  wire. 

The  comparative  inefficiency  of  the  tin,  or  lead-foil 
covering  frequently  used  to  envelope  separate  and  parallel 
telephone  wires,  must  arise  largely  m>m  the  small  mass,  and 
consequent  high  resistance  of  the  foil.  The  application  of 
the  foil  arose  at  first,  I  ima^e,  from  the  idea  that  electro- 
dynamic  induction,  like  ordinary  electro-static  induction, 
could  be  avoided  by  separating  the  two  circuits  by  a  com- 
pletely closed  wall  of  any  conducting  substance,  without 
much  reference  to  its  resistance  ;  so  that  a  telephone  wire 
could  be  entirely  protected  b;^  the  same  means  used  to  pro- 
tect an  electrometer  from  inductive  disturbances.  But 
although  witli  a  sheet  of  no  resistance  this  would  be  the 
case,  it  is  praetioEilly  far  from  true  when  thin  tin-foil  is  used. 
With  the  rapidly-varying  telephonic  currents,  the  resistance 
of  the  dieet  becomes  a  very  important  &ctor,  and  even  a 
spare  circuit- wire  forms  a  better  "induction  ^ield"  than 
tne  thin  foil  coating. 

CHAS.  R.  CROSS. 

Massachusetts  Institute  of  Technology,  Boston, 
Oeiober  SOth,  1882. 


DANGERS  OP  ELECTRIC  LIGHTING. 
To  the  Editors  of  Thb  Electbioaii  Review. 

Sirs, — So  much  has  been  written  on  the  above  subject, 
and  such  fears  have  been  engendered  in  the  minds  of  many 
who  otherwise  would  be  glad  to  adopt  a  system  of  electric 
lighting,  that  a  few  remaras  tending  to  allay  such  fears,  may 
not  be  deemed  imworthy  of  a  space  in  your  valuable 
joumaL 

That  there  is  some  danger  is  as  undeniable  as  that  equal, 
if  not  c:reater,  danger  exiS»  in  the  use  of  any  other  illumi- 
nant ;  but  I  maintain  that  with  the  most  ordinary  care,  and 
under  the  supervision  of  a  practical  electrician,  the  danger 
attending  electric  lighting  is  far  less  than  that  attending 
any  other  system  of  lighting,  and  where  danger  exists  the 
fault  wiould  lie  with  the  engineer. 

I  have  seen  many  installations  in  London  and  in  the  pro- 
vinces, and  have  been  surprised  at  the  rough  and  careless 
manner  in  which  the  wires  have  been  run,  and  still  more 
suriNised  to  find  that  the  engineer  could  see  no  &ults  in  the 
work  nor  recognise  sourceejof  danger.  Herein  lies  one  of 
the  chief  sources  of  danger  in  electric  lighting :  the  em- 
ployment of  men  who  have  no  practical  experience  of  wire 
running  and  joint  making,  <Spc.  An  electrical  engineer 
should  be  a  man  who,  with  a  good  knowledge  of  clerical 
science,  can  not  only  supervise  but  who  can  give  such  prac- 
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tical  instrnction  (by  personal  illnstration)  to  those  under 
him  that  there  can  be  no  chance  of  careless  work. 

Given  such  a  man  and  the  danger  absolntely  ceases  to 
exist. 

The  public  have  really  nothing  to  fear ;  the  majority  of 
the  acciaents  that  have  been  brought  so  prominently  before 
them  have  been  caused  by  bad  workmanship  or  palpable 
carelessness  consequent  on  the  introduction  of  a  new  scheme 
and  a  limited  knowledge  of  details.  I  cannot  but  think  that 
the  man^  letters  which  have  firom  time  to  time  appeared  on 
this  subject  have  not  been  prompted  by  entirely  dismterested 
motives. 

I  am  confident  that  electricians  will  agree  that  there  are 
few,  if  any,  instances  on  record  of  damage  done  or  life  lost 
by  electric  lighting  which  cannot  be  traced  to  inferior  con- 
struction, and  th^  public  mav  rest  well  assured  that  the 
various  companies  are  now  fully  aware  of  the  importance  of 
giving  attention  to  the  smallest  detail  of  construction  and 
will  take  every  precaution  to  guard  against  the  slightest 
chance  of  danger  to  life  and  property. 

Yours  fiuthftdly, 

YOSHI. 

November  20th,  1882. 


BERTHOULD,    BORBL   AND    COMPANTS  ELEC- 
TRIG    CABLES. 

To  the  Editors  of  The  Electrical  Review. 

SiBS, — With  reference  to  the  article  on  these  cables  in 
your  issue  of  the  11th  instant,  will  you  permit  us  (as  the  sole 
representatives  of  the  manufacturers  in  this  country)  to  ofiTer 
the  following  remarks. 

The  manufacturers  have  introduced  considerable  changes 
in  their  process  of  late  ;  and  their  cables  widely  differ  from 
those  you  speak  of  as  Mr.  Marshall's.  Paraffine  is  now  no 
longer  nsea,  but  instead  a  new  insulating  compound  is 
employed.  Further,  the  lead  tube  is  not  first  formed,  and 
then  the  wire  drawn  into  it— as  you  describe  by  Marshall's 
process — ^but  the  lead-covering  and  insulating  material  are 
put  on  simultaneously  and  automatically. 

With  regard  to  time-tests,  we  can  pomt  to  the  fact  that 
two  years  ago  a  large  quantity  was  placed  in  the  marshy 
borders  of  the  lake  at  Neufch&tel,  ana  though  covered  only 
with  a  single  sheathing  of  lead,  has  not  deteriorated  in 
the  least  during  all  that  time,  and  tests  show  the  insula- 
tion to  be  as  perfect  now  as  on  the  day  the  cables  were 
laid.  So  confident  are  we  of  the  durability  of  Messrs. 
Berthould,  Borel  and  Company's  cable  that  we  are  willing  to 
guarantee  it  for  any  reasonable  number  of  years. 
Yours  feithfully, 

J.    T.    ZORN, 

Acting  Manager, 
The  Electrical  Trading  Company  (Limited). 

[Our  correspondent  does  not  appear  to  have  read  carefullv 
our  remarks  as  applied  to  Mr.  Marshall.  The  Windsor  Park 
experiment  refeired  to  in  our  article  proves  most  conclusively 
that  under  certain  conditions  a  lead  protecting  covering 
would  undoubtedly  decay,  and  we  cannot  see  that  there  is 
any  peculiarity  in  the  Berthould-Borel  cables  which  could 
absolutely  prevent  such  deterioration. — ^Eds.  Elec.  Ret.] 


QUERIES. 


To  the  Editors  o/Tbe  Electrical  Review. 

Deab  Sirs, — I  should  be  much  obliged  if,  in  the  columns 
of  ;^our  valuable  journal,  you  could  kindly  answer  the  fol- 
lowing questions : — 

What  is  the  distance  between  the  poles  on  a  O.  P.  0. 
telegraph  line  on  which  a  twisted  telephone  circuit  is 
arranged  ?  In  which  book  can  I  fully  study  the  laws  which 
govern  the  lines  of  magnetic  force  and  the  theory  of  dynamo- 
electric  machines  based  on  these  lines  ? 

In  exj)laining  the  induction  of  a  conductor  traversed  .by 

a  galvanic  current  upon  a  neighbouring  closed  circuit,  meet 

text-books,  as  far  as  my  knowledge  extends,  state  that  in 

the  latter  one  induced  current  is  produced.    In  order  to 

~te  induction  f^om  a  telegiaph  wire  on  a  telephone 

^  complete  metallic  circuit  is  used,  and  induction  is 

d  by  two  induced  currents  in  the  telephone  loop 


which  neutraliBe  each  other— one  current  in  each  wire— 
being  both  of  the  same  direction  relative  to  the  primair, 
but  of  opposite  direction  relative  to  each  other.  How  must 
I  explain  the  production  of  these  currents  in  accordance 
with  the  statements  of  the  text-books  ?  An  exposition  of 
these  induction  currents  with  special  regard  to  their  oocax- 
rence  in  telephone  circuits  would  be  very  acceptable  to  jonr 
"novice  readers."  Perhaps  you  can  reconmiend  some  book 
which  treats  of  this  question  ?       Yours  respectfally, 

FRlOYia 
Sweden,  Kapparberg,  November  17th,  1882. 

[We  will  endeavour  to  reply  fully  to  our  correspondent's 
queries  in  our  next  issue. — Eds.  Elec.  Rey.] 


ELECTRICAL  ENGINEERING  CLASSES. 
To  the  Editors  of  The  Elbotrioal  Rbyibw. 

Dear  Sirs,— I  see  by  your  last  issue  that  you  desire  to 
hear  the  opinions  of  students  on  the  varioos  conraes  of 
electrical  engineering  which  they  are  attending. 

Ab  a  student  at  the  City  and  Guilds  of  London  Institute 
I  beg  to  say  that,  in  my  opinion,  the  lectures  are  all  that 
could  be  desired.  But  as  regards  the  experiments,  I  am 
afraid  there  is  much  to  complain  of.  In  the  first  plaoe  the 
rooms  are  too  crowded ;  indeed  so  much  so  that  I  have 
frequently  spent  an  hour  in  unsuccessful  endeavours  to  per- 
form an  experiment.  Secondly,  the  only  assistance  the 
student  receives,  as  a  rule,  in  carrying  out  the  experiments 
is  from  the  written  instructions  attached  to  the  instruments, 
which  are  ofttimes  too  vague  to  be  understood  bv  the 
•*  beginner."  As  regards  electrical  tables  and  formnlaB,a8 
far  as  I  can  recollect,  no  attention  has  yet  been  paid  to  these 
subjects.  No  "  home  lessons  "  are  given  to  the  students  to 
prepare.  With  reference  to  your  last  query,  the  lectures  are 
very  fiiUy  illustrated  by  experiments,  but  on  account  of  the 
crowded  attendance  they  are  invisible  to  a  large  proportion 
of  the  students  present. 

In  conclusion  I  might  state  that  I  should  be  all  the  more 
pleased  if  greater  attention  was  paid  to  the  construction  of 
machines,  lamps,  <S:c.,  as  a  mere  Imowled^  of  the  theoiy  can 
be  obtained  from  any  text-book  on  electric  lighting. 
I  remain,  dear  %rs,  your  faithfully, 

F.  W.  F. 

London,  November  21st,  1882. 


ELECTRICAL   TRICYCLES. 
To  the  Editors  of  Tee  Electrical  Review. 

Sirs, — I  have  read  with  much  interest  your  article  on 
Messrs.  Ayrton  and  Perry's  new  electric  tricycle,  but  I  baie 
looked  in  vain  to  see  that  any  provision  has  been  made  to 
comply  with  the  Locomotives  (Koads)  Act. 

The  iutroduction  of  foot-treadles  would  not  soflBoe,  as 
fix)m  the  description  it  would  appear  that  the  tricycle  coold 
travel  on  level  roads  without  their  use,  and  would  therefore 
be  an  infringement  of  the  Act  as  laid  down  in  Parkyns  r. 
Priest.  I  think  for  the  protection  of  the  public  that  this 
matter  should  be  thorougnly  thrashed  out,  as  the  user  and 
not  the  inventor  is  made  the  victim  of  the  £10  penaltj. 

Yours,  (fee, 

CHANCERY  LANE. 


Telephone  Companies  and  Overhead  Wires.— We 
understand  that  for  some  time  the  local  telephone  compaoj 
and  the  Birmingham  Coiporationhave  been  in  conmiunicatioa 
as  to  putting  the  wires  underground,  and  that  very  shoitlj 
the  work  of  placing  telegraph  wires  below  the  streets  will  be 
begun.  The  company's  representatives  say  they  have  always 
enaeavoured  to  fix  their  overhead  wires  so  as  to  enable 
them  to  resist  anv  gale  of  wind  which  may  attack  them,  bat 
while  well  assured  as  to  their  safety  they  feel  that  the  time 
has  arrived  when  an  effort  should  be  made  to  avoid  w 
necessity  for  extending  their  overhead  system.  The  fire 
which  recently  occun^  in  Manchester,  and  damaged  we 
overhead  wiies,  is  an  argument  in  favour  of  the  telqibooe 
company's  (' 
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NOTES. 


NoTiCB  TO  Readers. — Subscribers  are  hereby  notified  that 
in  future  the  supply  of  back  numbers  of  the  Electeioal 
Review  cannot  be  guaranteed  by  the  publisher ;  it  is 
therefore  expedient  that  those  who  desire  to  complete  their 
sets  should  do  so  at  the  first  convenient  opportunity.  The 
publisher  also  desires  to  give  notice  that  after  December 
next  all  copies  dated  six  or  more  months  previously  will  be 
supplied  only  at  enhanced  prices,  that  is  to  sav,  4d.  numbers 
wiJl  be  charged  6d.,  and  others  at  similarly  advanced  rates. 


French  Physical  Society.— The  first  meeting  of  the 
French  Phvsical  Society,  after  its  vacation  in  August,  Sep- 
tember, and  October,  took  place  on  November  8rd,  under  the 
presidency  of  M.  Gernez. 

M.  Jablochkoff  presented  two  forms  of  his  Ecliptic  motor, 
of  which  we  gave  the  description  in  an  October  number  of 
the  Electrical  Review. 

M.  Berson  gave  the  results  of  his  studies  on  the  influence 
of  temperature  upon  magnetisation  in  iron,  steel,  nickel,  and 
cobalt.  He  places  for  this  puri)ose  the  bar  to  be  tested  in  a 
constant  magnetic  field  at  various  temperatures  and  com- 
pares its  magnetic  moments  by  the  Gauss  method. 

His  apparatus  consists  of  a  Bunsen  pile  of  from  six  to 
ten  elements,  from  which  the  current,  after  having  passed 
through  a  commutator,  traverses  a  rheostat  of  retort  carbon 
and  then  passes  through  the  bobbin  which  serves  to  produce 
the  magnetic  field.  A  galvanometer,  inserted  in  a  derivation, 
allows  of  keeping  this  current  constant.  In  the  magnetising 
bobbin  is  placed  the  bar,  which  acts  on  a  small  declination 
needle  suspended  bv  a  thread  of  cotton  in  the  interior  of 
a  copper  cage.  The  derivations  are  read  by  means  of  a 
mirror  and  scale. 

The  magnetising  bobbin,  which  must  bear  high  tempera- 
tures, consists  of  a  coiled  wire,  the  coils  of  which  do  not 
touch  each  other,  upon  a  glass  core  embedded  in  plaster. 
The  whole  is  placed  in  a  copper  stove  and  heated  by  a  gas- 
lamp.  The  temperature,  which  is  kept  constant  as  long  as 
possible,  is  measured  by  means  of  a  thermometer  which  dips 
mto  the  stove. 

The  following  are  some  of  the  results  obtained  : — 

In  iron,  magnetisation  is  almost  independent  of  the 
temperature.  However,  total  and  temporary  magnetisations 
increase  up  to  260^,  then  decrease,  wnilst  permanent  mag- 
netisation diminishes  very  slightly. 

In  steel,  total  magnetisation  increases  at  first,  reaches  a 
maximum  at  260%  and  then  decreases ;  temporary  magne- 
tisation follows  the  same  course ;  permanent  magnetisation 
gives  a  maximum  at  about  240^.  Variations  of  tempera- 
ture during  the  experiment  have  an  influence  upon  magne- 
tisation, wmch  increases  under  these  conditions. 

If  one  raises  the  temperature  of  a  bar  magnetised  when 
cold,  its  magnetisation  diminishes ;  it  is  the  same  if  one 
cools  a  bar  magnetised  under  heat.  If  it  is  tempered  it 
preserves  a  gi*eater  magnetic  moment  than  if  it  had  been 
made  at  a  low  temperature. 

In  nickel,  total  mag^netisation  increases  slowly  up  to  240^, 
and,  after  280**,  diminishes  very  rapidly,  and  aisappears 
entirely  at  about  880^.  Nickel  ma^etised  at  a  low 
temperature,  and  heated  to  880^,  loses  all  magnetisation  ;  if, 
on  the  contrary,  it  is  magnetised  at  280?,  and  then  slowly 
cooled,  its  magnetic  moment  first  increases,  then  diminishes 
towards  the  ordinary  temperature,  but  finally  remains 
greater  than  at  the  temperature  of  magnetisation. 

Cobalt  behaves  like  steel. 

Apropos  of  this  communication,  M.  Bouty  si^alises  a 
work  by  M.  Poloni,  who  has  studied  the  mi^etisation  of 
steel  at  high  temperatures  and  the  distribution  of  magne- 
tism in  a  heated  bar. 


Elbcthical  Science  Abroad. — ^A  correspondent,  writing 
from  Montevideo,  says:— "I  would  call  attention  to  the 
following  paragraph  in  *  Schwendler's  Testing  Instructions,* 
Vol.  I.,  page  181 :  '  This  difference  will  be  greiatest  when  the 
resistance  of  the  fault  is  considerable,  amfiY  is  situated  much 
nearer  to  the  distant  than  to  the  testing  station^  wsksel  mat 
BE  BECOONISED  hy  the  fact  of  the  distant  station  being  able 


to  BECEIVB  signals  much  better  than  the  testing  station.* 
Although  from  an  a  priori  consideration  one  might  be  led  to 
accept  this  statement  as  correct,  it  is  nevertheless  not  borne 
out  oy  calculation  (not  even  by  calculations  based  on  the 
example  he  gives  on  page  184,  where 

The  resistance  of  the  instrument,  say,  =-  4,757  ohms, 
whole  line     „    =  4,626 
X  ,t     =  8,998 

y  „    =     625 


fault  (z) 


1,002    „  ) 


Nor  does  it  agree  with  the  following  extract,  from  the  pen 
of  Prof.  Ayrton  :  *  The  station  at  the  worse  insulated  end 
of  the  line  requires  less  battenr  power  than  the  station  at 
the  other  end  of  the  line,  in  order  that  the  current  arriving 
at  both  ends  may  be  the  same.'  Mv  reason  for  bringing  the 
subject  before  your  notice  is  that  I  have  been  surprised  to 
find  the  former  view  prevalent  in  quarters  where  I  least 
expected,  and  where  a  little  calculation  would  convince  of 
the  fallacy. 

**  The  Edison  incandescent  h'gbt  has  been  established  at 
the  '  Confiteria  del  Gas,*  in  Buenos  Ayres,  with  great  success. 
The  American  Brush  Company  have  just  maae  an  experi* 
mental  demonstration  of  their  system  in  the  same  city^ 
which,  judging  fix)m  the  reports  I  have  received,  has  also 
proved  satisfacto^. 

*'  The  Eiver  Flate  Telephone  and  Electric  Light  Com- 
pany have  commenced  telephonic  operations  in  this  city,  and, 
judging  from  the  goodly  number  of  wires  leaving  their 
central  exchange,  must  be  doing  a  very  fair  business,  not- 
withstanding that  their  charge  is  somewhat  high,  viz.^ 
8*00  dols.  (eight  dollars)  per  month." 


The  Mutual  Union  TELEaRAPH  Company. — ^From  the 
New  York  press  we  cull  the  following  information,  which 
will  doubtless  prove  interesting  to  those  of  our  readers  who 
in  any  way  follow  the  course  oi  events  affecting  the  Atlantic 
cable  business  of  this  country.  The  New  York  Evening  Post 
of  the  80th  ult.  says  .— 

To  guard  against  the  possibUitj  that  the  present  harmonious 
relations  between  the  Western  Union  Telegraph  Companj  and  the 
Mutual  Union  Telegraph  Company  might  be  disturbed  hj  some  new 
moves  on  the  part  of  Mr.  Ja7-Gk>uld,  stockholderB  of  the  latter 
company  are  now  placing  in  trust,  for  five  years,  the  voting  power  of 
a  majority  of  its  stock.  The  trosteee  are  Mr.  George  T.  Baker, 
President  of  the  First  National  Bank ;  Mr.  George  William  BaUou, 
banker,  of  No.  14,  WaU  Street;  and  Mr.  Asa  P.  Potter,  of  the 
Maverick  National  Bank  of  Boston.  A  weU-known  trost  company 
wiU  be  made  the  custodian  of  the  stock-voting  power. 

The  New  Tork  Herald  of  the  31st  ult.  also  remarks  : — 

The  trust  of  Messrs.  BaUou,  Baker,  and  Potter,  wiU  dose  when  the 
majority  of  the  stock  shaU  have  been  deposited.  The  duration  of  the 
ring,  according  to  a  contract  signed,  sealed,  and  deUvered,  is  to  be 
five  years.  Since  Saturday  it  had  completed  the  needed  amount  of 
stock  tgr  Uie  purchase  of  11,000  shares. 

The  mtelligenoe  of  this  important  operation  was  received  late  in 
Wall  Street  and  was  the  subject  of  much  speculation,  of  the  mental 
sort,  however.  The  motive  of  the  combination  is  said  to  be  to  insure 
the  shareholders  of  the  Mutual  Union  Telegraph  against  the  dan^r 
of  its  falling  into  the  hands  of  Jay-Gould  or  the  Western  Union 
Telegraph  Company.  It  has  been  asserted  over  and  over  again  that 
such  was  already  me  fact.  Mr.  Gould  some  time  last  spring  trans- 
f^red  3,000,000  dols.  of  the  stock  to  the  latter  company,  and  this 
strengthened  the  general  suspicion  that  it  would  eventuaUy  absorb  the 
whole  property  of  its  rival,  as  it  had  that  of  the  Atlantic  and  Pacific 
and  the  American  Union.  Either  the  present  movement  sets  at  rest 
this  suspicion,  or  it  is  simply  a  plan  similar  to  that  of  which  the  sale 
of  the  '*  nickel  plate  "  raiboad  was  the  outcome  for  concentrating  the 
Mutual  Union  .stock  in  the  hands  of  a  few,  so  that  it  may  more 
readily  be  disposed  of  to  its  competitor  at  an  exorbitant  profit.  This 
theoiT  did  not  find  many  supporters  last  evening  among  the  few 
speculators  who  at  five  o'clock  had  not  vet  left  the  "  street."  Mr. 
John  G.  Moore,  the  president  of  the  Mutual  Union,  declared  to  a 
Heraid  reporter  that  the  object  which  had  been  sought  was  to  maintain 
the  entire  independence  of  the  company.  It  would  be  conducted  as 
it  had  berai,  as  a  competitor  and  not  as  an  ally  of  the  Western  Union. 
It  had  been  tiiusfar  tne  most  successful  enterprise  of  its  kind  that  had 
ever  been  undertaken  in  this  country. 


Gablb  Bbpaired. — ^The  cable  between  St.  Yinoent  and 
St.  Lucia  is  repaired,  restoring  telegraphic  communication 
with  the  islands  of  St.  Vincent  and  Barbadoes.  The  cable 
between  St.  Vincent  and  Grenada  is  not  yet  repaired,  and 
the  cable  between  St.  Oroix  and  Trinidad  is  interrupted. 
Communication  with  Grenada,  Trinidad,  and  British 
Guiana,  is  in  consequence  suspended. 
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'*The  DsYELOPMEirr  of  Electeigitt  and  the  Solu- 
tion OP  THB  Pboblem  op  THE  WiBBS." — ^This  is  the  title  of 
a  pamphlet  b^  H.  B.  Meyer,  in  which  he  advocates  the 
general  adoption  of  his  patent  permanent-way  for  electric 
conductors.    The  invention  is  thns  described  : — 

^^It  consists  of  slabs  of  earthenware,  cement,  glass,  or 
other  suitable  material  constmcted  with  a  series  of  parallel 
grooves  ;  these  slabs  are  laid  end  to  end  and  the  naked  wires 
kid  in  the  grooves,  asphalt  is  then  poured  freely  over  the 
slabs  and  grooves,  and  the  whole  effectively  insulates  the 
wires.  The  grooves  can  be  made  large  or  small,  and  will 
accommodate  indiscriminately  large  electric  light  rods  or 
ribbons,  or  the  smallest  telephone  wires.  In  order  to 
econ<»mse  space,  tier  above  tier  is  laid  of  these  slabs,  and  to 
fhrther  secure  the  wires  from  all  possible  injury,  the  whole 
can  be  laid  in  a  strong  cast-iron  channel*' 

There  is  no  reason  why  Mr.  Meyer  should  not  brine  his 
system  forward  by  any  means  in  his  power,  idthongh  its 
success  is  doubtful ;  but  he  should  avoid  the  scientific 
{portion  of  the  subject.  He  says,  in  speaking  of  copper 
ribbon  : — 

'*  There  is  one  other  point  to  be  mentioned,  vijs. :  That  as 
electricity  appears  to  travel  on  the  surface  of  a  conductor, 
the  more  surraoe  is  provided  the  less  friction,  or,  as  it  is 
technically  called, '  resistance,'  and  consequent  loss  of  power 
takes  place.  Therefore  a  ribbon  of  copper,  containing  in 
section  the  same  area  of  metal  as  a  wire,  will  be  a  better 
conductor  because  of  the  larger  surface  it  offers  for  the  cur- 
rent to  run  on.  But  a  ribbon  presents  technical  difficulties 
in  the  insulating,  and  consequently  with  india-rubber  or 
hemp,  insulation  is  not  practicable  with  that  special  sec- 
tion.^' 

It  is  needless  to  comment  on  this  paragraph  as  far  as 
electricians  are  concerned,  but  it  woula  have  been  well  if 
Mr.  Meyer  had  made  himself  acquainted  with  the  relation 
of  conauctivity  to  sectional  area  of  wires  before  presenting 
his  pamphlet  in  a  form  which  betrays  the  want  of  knowledge 
on  the  subject  he  advocates.  If  Mr.  Meyer  will  take  a  tube 
of  very  thin  copper,  say,  |th  of  an  inch  in  diMneter  and  of 
a  considerable  length,  and  a  solid  rod  of  copper  of  the  same 
diameter  and  length,  he  would  find  on  measuring  their 
respective  resistances  that  the  copper  tube  was  considerably 
higner  in  resistance  than  the  rod,  although  it  has  both  an 
outside  and  inside  surface. 


The  Electric  Light  in  Coal  Mines.— Mr.  Ellis  Lever 
has  offered  to  give  a  premium  of  £500  to  any  person  who 
will  invent  the  best  portable  electric  lamp  for  use  in  coal 
mines.  Mr.  Burt,  M.P.,  and  Mr.  Crawford,  the  Secretary  of 
the  Miners'  National  Union,  have  put  themselves  in  com- 
munication with  Mr.  Lever  for  the  purpose  of  rendering 
him  their  assistance  in  awarding  the  premium  and  in  pro- 
moting the  object  he  has  in  view. 


Dangebs  prom  Exposed  Electric  Light  Wires. — 
In  our  last  issue  we  dealt  with  the  many  absurd  stories  that 
are  floating  about  as  to  the  dangers  from  electric  light 
wires,  and  incidentally  mentioned  a  communication  addressed 
to  the  Times  by  A.  h  C.  E.,  the  tone  of  which  aUnost  led 
ps  to  imagine  that  theatrical  managers  had  ta^n  the  writer 
into  their  confidence.  The  following  letter  has  been  sent 
to  a  contemporary  : — 

SiBj^Referring  to  joxa  artide  in  to-nightU  paper  under  the  above 
heading,  whioh  is  evidentlj  pointed  at  me,  let  me  infonn  jou  that 
your  correspondent  evidentl;^  knows  nothing  of  my  intentions  as 
regards  the  use  of  the  eleotno  light  in  mj  forthooming  pantomime, 
and  should  not  jump  at  oondoSlons  and  make  assertions  without 
preyioqslj  having  asoertained  whetiier  there  is  any  truth  in  his 
ren^arks.  I  am,  Sir,  yours  obediently, 

^         ,        _  Attoottub  Habbib. 

Dmry  Lane  Theatre,  November  18M. 


The  Electric  Light  at  Dundee.  —  Speaking  of  the 
attempt  recently  made  to  light  New  Commercial  Street  with 
the  electric  Ught  supplied  by  5  Brush-  lam^  of  2,000 
candle-power  each,  and  placed  one  hundred  yards  apart,  the 
local  press  says  that  the  result  of  the  experiment  was  some- 
what disappointing.  ^'  The  three  lamps  furthest  from  the 
engine  were  considerably  dimmer  than  the  two  next  it,  and 
these  were  only  moderately  brilliant." 

On  a  second  trial  one  of  the  local  papers  states  that ''  two 


of  the  lamps  did  not  bum  ao  brilliantly  as  the  oihen, 
possibly  owing  to  slightly  defective  connections,  for  in  both 
cases  the  lamps  beyond  them  were  much  brighter.  The 
effect,  though  much  superior  to  that  produced  by  gas,  it  not 
such  as  was  anticipated." 

What  a  pity  it  is  that  these  bad  connections  should 
be  allowed  to  exist  until  found  out  by  the  representatiTes  of 
the  local  press  !  This  fault  seems  to  be  a  common  one  with 
those  responsible  for  the  installations  of  the  Brash  systoii. 
Is  it  not  possible  to  engage  men  conversant  with  the  advan- 
tages of  good  joints,  or  is  the  high  electromotive  force 
of  the  Brush  dynamo-electric  machines  deemed  sufBci^t  to 
allow  of  the  passing  over  of  such  a  slight  matter  as  a 
bad  connection  ?       

Electric  Lighting. — ^The  Arbroath  Town  Coundl 
having  considered  the  notifications  sent  them  by  several 
electric  lighting  companies,  refuse  concurrence,  and  remit  to 
their  Paniamentary  Bill  Committee  to  report  on  tiie  whole 
matter,  including  the  question  of  the  Council  asking  for  a 
Provisional  Order. 

The  Kilmarnock  Town  Council,  at  a  special  meeting  on 
the  matter  of  electric  lighting,  agreed  by  a  large  majoritj 
not  to  take  any  action  in  the  way  of  applying  for  powers. 

In  consideration  of  the  small  probability  of  any  ekctrie 
lighting  companv  applying  for  powers  to  light  Calveriey,  the 
I^oal  Boud,  at  last  meeting,  decided  to  take  no  8t^>s  tomidi 
applying  for  powers  to  supply  electricity,  and  the  proceed- 
ings of  private  companies  are  to  be  careMly  watched. 

The  Swan  Electric  Lighting  Company  having  addresaed 
a  circular  to  the  Kirriemuir  Town  Council,  the  question  of 
appl^ng  for  a  Provisional  Order  was  discussed  at  their  last 
meeting.  As  the  price  of  gas  is  very  high,  a  committee  (ji 
the  Council  was  api)ointed  to  wait  on  the  gas  company  for 
the  purpose  of  obtaining  a  reduction.  If  the  request  ia  not 
complied  with,  the  electric  light  wiU  be  adopted. 

The  electric  light  is  being  fitted  up  at  some  of  the 
principal  mines  in  the  Fumess  district.  Lamps  are  placed 
over  tne  pit  heads,  and  by  their  light  mining  can  be  carried 
on  by  mght  as  well  as  by  day.  At  the  Itonhead  Mines  of 
Messrs.  ^nnedy  Brothers,  the  offices,  workshops,  and  atoros 
are  illuminated  by  the  electric  light. 

Lbakington  is  to  ask  for  a  Provisional  Order  not  only  to 
supply  electricity  for  lighting,  but  for  ''  all  available  par- 
poses."  In  their  la^  contract  with  the  gas  company 
the  Corporation  reserved  the  right  to  illuminato  three  of  the 
main  thoroughfares  by  electricity. 

The  Councillors  of  Peebles,  at  their  last  meeting,  had 
a  letter  read  from  their  brethren  of  Elgin,  to  the  eflTeci  that 
burehs   should   be   allowed  to  seleot  any  company  th^ 

S referred  in  the  event  of  their  going  in  for  the  deotric 
ght.  After  deliberation  it  was  agreed  that  the  oommoni- 
cation  should  be  on  the  table  in  the  meantime,  the  Dean  of 
Guild  remarking  that  complaints  regarding  the  high  price  of 
gas  were  numerous. 

The  Darlington  TowlvCpuncil,  acting  on  the  recommen- 
dation of  their  Gas  CommSte,  are  to  apply  to  the  Board  of 
Trade  for  permission  to  supMMllfi^^^^^  ^^^  public  and 
private  lighting. 

In  replv  to  an  inquirjr  by  the  Moreca^felllillpii^  Board, 
the  Giilcher  Electric  Light  Company  intimate 
have  np  intention  of  applying  for  an  order  for  hghting  their-*^ 
district.    The  notice  calling  a  special  meeting  of  the  board 
to    consid^  the   question   of  electric  %hting  has   been 
rescinded. 

The  Folkestone  Town  Council  are  to  apply  for  powers  to 
introduce  the  electric  light  "  if  they  deem  it  necessary." 

A  Provisional  Order  is  to  be  applied  for  by  Sheffield. 

The  Hammond  Electric  Lighting  Company  have  been 
commissioned  to  illuminate  the  shipbuilding  premises  of 
Messrs.  Andrew  Leslie  and  Company  by  electricity. 

The  extensive  works  of  Messrs.  Wright,  Turner  &  Sons, 
Pendleton,  are  being  fitted  throughout  with  Edison*s  incan* 
descent  lamps.  The  Manchester  Guardiatiy  commenting  on 
the  innovation,  says : — "  A  number  of  the  rooms  are  &t 
present  worked  under  the  new  light,  and  there  is  every 
opp(M*tnnity  for  making  comparisons  between  the  new 
method  and  the  old.    S^ing  them  side  by  side,  one  cannot 
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choose  bat  eay  that  the  gas  is  quite  put  out  of  countenanoe. 
On  the  question  of  cost  the  answer  is  satisfiU^tory.  The  gas 
bill  in  a  big  mill  is  a  considerable  item.  Messrs.  Turner 
paid  something  like  £400  to  the  Corporation  last  year,  and 
the  calculations  they  have  made  leaa  them  to  believe  that 
their  electricity  bill  will  be  about  the  same  after  making 
allowance  for  interest  on  the  considerable  outlay  needed  for 
the  i^paratus  under  the  new  system.  They  are  putting 
electricity  ver^  much  on  the  same  footing  as  gas,  placing  a 
li^ht  at  all  points  where  there  was  formerly  a  gas-jet.  The 
wires  through  the  mill  are  covered  with  cotton  coated  with 
oxide  of  lead."  The  yard  is  lighted  with  two  of  Dr. 
Siemens'  arc  lamps.  A  number  of  millowners  are  waiting 
the  results  of  the  experiments  with  the  intention  of  adopting 
the  new  light,  should  it  prove  succassfiiL  The  whole  of  the 
business  premises,  including  the  shipbuilding  yard  and  re- 
pairing docks,  in  connection  with  the  extensive  engineering 
and  shipbuilding  works  carried  on  at  Hebbum  by  the  firm 
of  Messrs.  Andrew  Leslie  &  Co.,  are  being  lighted  by  elec- 
tricity. On  Wednesday  the  start  was  made  with  thirty-four 
Bmsh  lamps  of  2,000  candle-power ;  on  Thursday  six  more 
lamps  were  in  use,  and  it  is  intended  to  fit  up  sixteen  more, 
in  all,  fifty-six  lamps.  A  number  of  other  shipbuilding  and 
engineering  firms  have  adopted  ^Uhe  light  of  the  future," 
amongst  uiem  Messrs.  B.  and  W.  Hawthorn  &  Co.,  St. 
Peter's ;  Messrs.  Charles  Mitchell  &  Co.,  Low  Walker ; 
The  Palmer  Iron  and  Shipbuilding  Company  (Limited), 
Jarrow  ;  Messrs.  Beadhead  &  Co.,  Tynedock  ;  and  Messrs. 
Edwards,  South  Shields.  The  tenders  of  the  Hammond 
Electric  Lighting  Company  have  been  accepted  by  all  the 
firms. 

The  Stirling  Police  Commissioners  held  a  special  meeting 
on  Monday  to  consider  the  propriety  of  makmg  an  applica- 
tion for  a  Provisional  Order.  On  the  recommendation  of  a 
committee  they  decided  that  no  apphcation  should  be  made 
for  authority  to  supply  electricity.  The  committee  were 
deshred  to  watch  over  and  report  any  future  procedure  on 
the  part  of  the  two  electric  Ughtinfi;  companies  who  had 
signined  their  intention  of  asking  for  ucenoes. 

Thb  Salford  Town  Council  has  decided  that,  in  the 
present  uncertain  condition  of  electric  lighting,  it  was  not 
desirable  to  apply  to  the  Board  of  Trade  for  a  Provisional 
Order  to  enable  the  Corporation  to  supply  electricity  within 
the  borough  ;  and  it  was  also  resolved  to  oppose  the  appli- 
cations of  the  different  companies  who  haa  given  notice  of 
their  intention  to  apply  for  such  Provisional  Orders. 


Great  Fire  m  Manchester.— A  destructive  fire  took 
place  on  the  17th  inst.,  in  the  warehouse  of  Messrs.  O. 
Hodgkinson  and  Sons,  makers-up  and  packers,  Manchester, 
resulting  in  damage  roughly  estimated  at  £30,000,  and  the 
serious  utermption  of  telephonic  communication.  The  fire 
broke  out  in  the  top  of  a  seven-storey  building,  and  in  a 
yery  riiort  time  flames  issued  from  all  the  windows  on  each 
side.  The  fire  occurred  in  the  centre  of  the  business  part  of 
the  city,  causing  great  alarm,  and  at  one  time  grave  fears 
were  entertain^  for  adjoining  buildings.  The  bcdlding 
beine  near  the  central  telephone  office,  the  roof  supported  a 
standard  on  which  nearly  one  hundred  wires  were  fixed,  and 
these  were  snapped  asunder,  the  telephone  system  of  the 
city  being  thereby  disastrously  affected.  The  loss  of  the 
lis^cashire  and  Cheshire  Telephone  Company  is  estimated  at 
about  £200.  

^       The  Telegraph  Wanted. — ^Petitions  are  being  nume- 
^   ronsfy  signed  for  presentation  to  the   Postmaster-General 
praying  ibr  an  extension  of  the   telegraph  to   Durness, 
.^    Satherlandshire. 

The    United    Telephone    Company    (Lihited)   v. 

Ormb  and  Company— The  United  Telephone  Company 

■.:   ^IiIMited)  v.  Butler-— The  United  Telephone  Company 

i    Xl^iMiTED)  V.  Haines. — These  were  three  actions  brought 

pn  as  short  causes,  before  Mr.  Justice  Fry,  on  November 

1 7  th,  to  restrain  the  infringement  of  the  patents  of  the 

\^    blaintiff  company  for  telephonic  instrumeiits.    The  first  two 

^     \ctionB  were  to  restrain  infringements  in  respect  of  receivers 

^     nade  according  to  Bell's  p^nt.    The  defendant  in  the 

^     piird  action  was  also  sued  in  respect  of  infringements  in 


lespect  of  transmitting  instruments  made   according  to 


Edison's  patent.  A  defect  in  the  patent  has  been  remedied 
by  disclaimer  of  the  claim  for  the  phonograph,  and  plain- 
tiffs were  now  suing  in  respect  of  infringements  subsei^uent 
to  the  disclaimer.  Mr.  Moulton  appeared  for  the  plaintiffs 
in  all  the  actions ;  Mr.  Williamson  appeared  for  the  de- 
fendants in  the  first  action,  and  on  their  behalf  submitted 
to  a  judgment,  and  expressed  regret  at  having  been  guilty 
of  infringement.  In  the  other  two  actions  judgment  was 
taken  by  default,  injunctions  were  granted,  and  inquiries  as 
to  damages  directed. 

Terrestrial  Curbentb. — ^The  week  which  is  fiust  pass- 
ing away  and  the  one  which  preceded  it  will  be  memorable 
for  the  magnificent  displays  of  aurora  borealis  witnessed 
and  the  extraordinary  terrestrial  currents  felt  at  home  and 
abroad.  Judging  from  the  reports  of  our  private  corre- 
spondents and  from  those  which  appeared  in  the  daily  press, 
tnere  can  be  but  one  verdict,  tnat  the  series  of  storms 
recently  experienced  have  not  been  surpassed,  if  equalled, 
for  manv  years.  Oar  remarks  may  be  more  aoceptoble  if 
we  divide  them  into  two  sections,  the  first  dealing  with  the 
auroral  displays  and  the  second  with  the  earth  currents. 

Aurora  Borealis. — ^The  auroral  displays  have  been  so 
frequent  of  late  that  only  those  of  importance  have  been 
chronicled.  On  Monday,  the  18th  inst.,  the  dwellers  in  the 
Ishmds  of  Orkney  viewed  a  grand  display  of  the  **  Northern 
Lights."  The  whole  sky  from  west  to  north-west  was  illu- 
minated by  a  continuous  arch.  From  the  extremities  of  this 
arch  streams  of  light  stretched  to  the  zenith,  while  streaks 
of  light  of  variegated  colours  flitted  about  with  rapidity, 
suddenly  disi^pearing  and  reappearing,  and  occasionally 
forming  comet-tail  figures.  On  the  evening  of  the  17th, 
shortly  after  darkness  set  in,  their  attention  was  attracted  by  a 
very  unusual  display  in  the  south.  The  sky  all  round  turned 
very  red,  next  pink,  and  then  yellow.  The  streamers  instead 
of  going  towwls  the  zenith  ran  along  from  east  to  west ; 
their  di&rent  colours  producing  very  pretty  effects.  Shortly 
afterwards  the  sky  to  the  south  became  hazy.  The  weather 
was  extremely  cold.  The  aurora  was  first  observed  in  Scot- 
land about  6  p.m.,  in  the  form  of  broad  bands  of  red  light 
stretching  across  the  heavens  from  east  to  west.  The  ap- 
pearance of  the  western  sky  was  at  one  time  such  as  to 
convey  the  impression  that  a  serious  fire  was  raging  in  the 
outskirts  of  the  city.  As  the  red  light  died  away  it  was  fol- 
lowed by  strips  of  light  blue  and  green,  these  in  turn  giving 
place  to  others  of  blue  in  the  northern  sky.  While  waves  of 
white  %ht  ever  and  anon  fiashed  from  sonth-east  to  north- 
west. The  display  continued  with  varying  brilliancy  &r  into 
the  following  morning.  In  other  parts  of  the  United  King- 
dom, shortly  after  5  o'clock,  a  beautiful  rose  pink  aurora  was 
seen  in  the  western  skies,  which  in  a  few  minutes  extended 
across  the  zenith  and  well  into  the  east,  covering  fully  one- 
third  of  the  cloudless  heavens.  As  the  evening  wore  on  the 
display  continued  with  varying  brilliancy  wmlst  ever  and 
anon  columns  of  light  shot  up  to  the  zenith  from  an  arch  of 
^eemdi  lights  centred  with  a  mass  of  bluish-green,  situated 
m  the  north.  American  telegrams  announce  the  appearance 
of  a  magnificent  aurora  on  the  same  day,  which  was  visible 
at  all  points  except  where  clouds  obscured  it.  Cold  weather 
with  snow  accompanied  the  storm  in  many  places. 

A  correspondent  writes  to  a  contemporary  on  the  18th 
inst.  as  follows : — "  Last  night  at  about  five  minutes  past 
six  o'clock,  while  observing  the  aurora  bwealis  in  the 
D(»rthern  ^^Bit  of  the  sky,  I  observed  a  most  luminous  mass, 
shaped  somewhat  like  a  torpedo,  moving  majestically  frH>m 
east  to  west  over  a  large  arc  of  the  heavens,  travelling  about 
160  degrees  in  about  two  minutes.  The  appearance  of  the 
mass  was  similar  to  the  glow  produced  by  the  electric 
current  passing  through  a  vacuum.  There  was  no  neudeus, 
and  the  illumination  was  perfectly  uniform." 

The  signahnan  at  Tipton,  St.  John's  Staticm,  says  he 
noticed  a  bright  mass  of  light  suddenly  appear  in  the  east, 
and  pass  swiftly  to  the  west.  It  was  visible  from  fifty  to 
sixty  seconds,  and  during  that  time  the  block  and  signalling 
instruments  were  greatly  affected.  During  the  passage  of 
the  object,  and  for  some  seconds  after  its  disappearance  in 
the  west,  the  block  bells  were  continuously  rung. 

In  connection  with  the  foregoing,  M.  Flammarion,  the 
Parisian  astronomer,  received  a  tele^p-am  on  Thursday  from 
M^  Bmgui6re,  at  Marseilles,  informmg  him  that  there  is  at 
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the  present  moment  a  qnadrnple  Bpot  on  the  enn's  sorface, 
visible  to  the  naked  eye^  and  of  far  greater  size  than  the 
earth.  Magnificent  aurora  boreah's  is  reported  from  Norway. 
Strange  to  say^  this  is  the  seventh  time  this  year  that 
the  northern  lights  have  made  their  appearance  simnl- 
taneoosly  with  the  presence  of  enormous  spots  on  the  snn's 
surface. 

Mr.  J.  M.  Bodwelly  M.A.,  describing  the  cluster  of  spots 
at  present  visible  on  the  lower  eastern  side  of  the  sun's  orb, 
somewhat  below  the  equatorial  line,  says  : — *'  Phenomena 
very  nearly  similar  were  seen  on  Apgust  20th,  since  which 
time  the  sun  spots  have  been  in  a  state  of  constant  and 
active  change.  Supposing  the  diameter  of  the  sun  to  be 
882,000  miles,  each  of  these  spots  must  be  from  25,000  to 
40,000  miles  across." 

The  space  at  present  at  our  disposal  is  so  limited  that  we 
are  reluctantly  compelled  to  omit  many  interesting  details, 
and  hasten  to  "  Earth  Currents." 


Earth  Currehts. — ^A  Times  telegram,  dated  Phila- 
delphia, November  19th,  says : — The  electrical  storm  wUch 
b^n  to  derange  the  tel^raph  wires  on  Friday  last  still 
continues,  though  with  less  intensity.  It  spread  through 
Canada  and  the  greater  part  of  the  United  States  as  &r  west 
as  Utah.  The  electricians  say  that  the  disturbance  was 
unlike  anything  heretofore  known,  acting  upon  the  wires  in 
strong  waves,  which  produced  constant  changes  in  the 
polanty  of  the  current. 

The  Standard's  New  York  correspondent,  telegraphing 
on  Sunday  night,  says : — ^An  electric  storm,  the  wiMest  and 
severest  ever  known,  has  swept  from  New  York  West  to 
Omaha  and  Kansas  City,  and  northwards  as  far  as  the 
telegraph  goes.  The  messages  were  almost  entirely  stopped. 
The  successive  negative  and  positive  waves  of  the  currents 
passed  from  east  to  west,  alternately  intensifying  and  neutralis- 
mg  the  battery  currents,  and  the  instruments  were  repeatedly 
fused  (?).  At  Nashville  the  galvanometer  vari^  eighty 
degrees.  Bangor  worked  a  message  a  distance  of  700  miles 
without  a  battery.  At  Milwaukie,  by  means  of  the  storm 
alone,  an  electric  light  requiring  eight  horse-power  was  kept 
burning  for  some  time.  Reports  from  the  Continent  show 
that  the  storm  was  also  experienced  there,  and  that  tele- 
graphic communication  was  rendered  almost  impossible. 

The  DaUy  News  publishes  the  following : — ^At  Omaha  the 
aurora  borealis  was  so  brilliant  that  night  was  made  as  light 
as  day.  At  Cheyenne  Denver,  and  at  points  in  California 
and  Washington,  there  were  similar  displays.  At  St.  Paul's, 
Minnesota,  the  skv  was  of  a  blood-rea  colour,  making  an 
effect  at  once  grand  and  fearful.  The  telegraphic  communi- 
cation was  seriously  interrupted  and  various  experiments 
were  tried  to  work  the  wires  without  success,  until  it  was 
discovered  that  by  taking  two  wires  from  the  ground  between 
two  points  and  joining  their  ends  a  circuit  was  formed  that 
could  be  worked.  In  this  way  eight  wires  were  made  to  do 
the  service  of  four. 

While  we  admit  that  the  storm  was  of  unusual  severity, 
we  suspect  the  imaginative  powers  of  the  American  corre- 
spondents have  been  largely  drawn  upon,  particularly  as  to 
the  electric  lighting  and  the  discovery  of  the  value  of  a 
metallic  circuit  under  such  disturbing  circumstances  by  the 
American  electricians. 

At  home  earth  currents  have  been  more  or  less  prevalent 
for  some  time,  and  during  the  earl^  part  of  Friday,  the 
17th  inst.,  they  took  joint  possession  of  the  wires  for  a 
couple  of  hours,  and  gave  some  trouble.  About  midnight 
they  again  showed  themselves,  but  not  materially  inter- 
fering with  the  workings  of  the  circuits  they  received  scant 
attention.  At  10.25  a.m.  on  Fridav  earth  currents  suddenly 
appeared  on  all  the  lines,  and  such  was  their  strength  that 
they  practically  took  possession  of  the  entire  telegraphic 
service  of  the  country.  On  the  railway  systems  the  alarm 
bells  were  kept  ringing,  and  the  needle  of  the  speaking 
instruments  rested  on  the  stop-pins  after  the  dials  had 
described  arcs  of  about  45  degrees. 

On  the  Postal  system  looping  where  possible  was  quickly 
resorted  to  with  beneficial  effect ;  but  where  no  such 
arrangement  could  be  made  work  was  seriously  impeded,  and 
at  times  entirely  stopped.  This  state  of  affairs  lasted,  with 
but  little  variation,  for  about  two  and  a  hidf  hours,  when  the 
wires  regained  their  normal  condition.  All  went  well  until 
the  bands  of  the  dock  pointed  to  8  p.m.,  when  the  currents 


began  to  reappear,  and  continued  to  increase  in  intensity  as 
time  sped  on  till  midnight,  when  their  strength  b^an  to 
decrease  ;  but  they  had  not  entirely  disappeared  at  4  a.m. 
next  morning,  when  the  principal  circuits  cloBed.  The 
maximum  force  attained  is  said  to  have  been  about  60  voUa, 
one  observer  says  80.  Remarkable  features  of  the  pertorlMt- 
tions  were  the  rapidity  with  which  the  currents  changed 
direction,  their  celerity  in  attaining  their  maximum  streo^ 
half  a  second  (?)  being  the  time  required  in  many  instanoei, 
and  the  effects  produ^  on  the  east  and  west  lines,  which 
were  greater  than  on  those  running  north  and  south. 

On  Saturday  at  10.30  a.m.  the  lines  to  the  east  and  west 
and  north  and  south  were  interrupted  by  terrestrial  cnrrentB 
of  strengths  which  necessitated  the  working  of  metallic 
circuits.  Throughout  the  day  they  were  more  or  less 
troublesome,  and  Sunday  morning  was  advanced  before  they 
vanished  in  toto.  Monday  morning  brought  with  it  a 
renewal  of  the  storm,  and  until  5  p.m.  the  currents  were 
very  troublesome.  They  reached  a  maximum  intensity  at 
noon,  and  as  on  the  preceding  days  were  variable  in  direc- 
tions. In  the  evening  with  an  auroral  display  they  returned, 
and  made  working  so  difficult  that  the  Post-office  aathorities 
had  to  issue  notices  of  probable  delay  to  all  places.  Oq 
Tuesday  there  was  another  renewal  of  the  disturbances,  the 
direction  of  the  currents  being  from  north  to  south. 

Snowstorms.  —  Last  week  a  heavy  snowstorm  visited 
England.  At  Warwick  tel^raphic  communication  was  soflr 
pended  during  the  morning,  and  at  Kidderminster  the  tele^ 
graph  wires  were  broken  by  the  weight  of  the  snow  clinging 
to  tnem,  and  fell  in  one  of  the  main  thoroughfares,  fortu- 
nately, however,  without  injuring  any  person. 

SciBNCB  Lbctubes.— On  Saturday  evening,  November 
11th,  a  lecture  was  delivered  to  a  veay  crowded  audiwioe 
(many  being  unable  to  obtain  admission),  at  the  Working 
Men's  College,  Great  Ormond  Street,  by  Mr.  Wm.  Lant 
Carpenter,  B.A.,  B.Sc.  (Lond.),  on  "The  Telephone,  Micro- 
phone, and  Photophone."  Sir  Henrv  Lefroy,  R.A.,  ex- 
governor  of  Tasmania,  presided,  and  in  introducing  the 
lecturer,  spoke  of  that  gentleman's  prsonal  experience  of 
the  working  of  the  telephone,  Ac,  in  America,  Australia, 
and  New  Z^and. 

Mr.  Carpenter  conmienced  with  an  exposition  of  the  ek- 
mentary  principles  of  wave  motion,  and  the  propagation  of 
sound  by  it  through  solid,  liquid,  and  gaseous  media.  In 
this  connection  he  reminded  the  audience  of  Wheatstone's 
telephonic  concert  in  1855  at  the  Royal  Polvtechnic,  Uie 
closmg  of  which  he  deeply  regretted  (applause).  A  draw- 
ing of  this,  illustrating  the  transmission  of  musical  sounds 
from  the  basement  to  the  topmost  storey  of  the  building,  wis 
projected  (as  were  numerous  other  photographs)  upon  the 
screen.  String  and  other  toy  telephones  depended  on  the 
same  prmciple.  The  telephone  of  the  present  day,  however, 
was  electrical,  and  depenaed  on  the  close  relations  betweai 
electricity  and  magnetism.  The  statement  that  "  the  trans- 
fer of  electricity  always  produces  magnetism,  and  the  motion 
of  a  magnet  always  produces  electricity,"  was  explained  and 
actually  demonstrated  by  experiments  projected  on  the 
screen.  It  was  then  pointed  out  that  the  earliest  dectricsi 
telephone,  that  of  Reis  (1852),  transmitted  musical  tost$ 
only,  and  that  its  action  was  due  to  the  fact  that  soft  iron 
emitted  a  sound  when  temporarily  magnetised.  The  first 
electrical  transmission  of  articulate  speech  was  achieved  by 
Alexander  Graham  Bell  in  1876.  Mr.  Carpenter  gave  a 
very  interesting  sketch  of  the  steps  by  which  his  fnoA 
Mr.  Bell,  was  led  to  a  solution  of  this  problem,  which  grew 
out  of  an  entirely  diflferent  line  of  research,  viz.,  ^^^ 
struction  of  instruments  which  should  graphically  reoori 
sounds  in  such  a  way  as  to  assist  in  teaching  deaf  ™°^^ 
speak,  and  began  with  Koenig^s  manometric  capsule  and  a 
rotating  mirror  to  analyse  the  flame-images.  The  aotwo 
of  Beirs  telephone  depended  on  the  following  prindplea  .•;- 

1.  The  passage  of  sound  through  the  air  in  waves,  caoamg 
an  iron  disc  to  vibrate  mechanically. 

2.  The  alteration  in  the  condition  of  a  magnet  byanj 
change  in  its  "  field  "  e.g.,  by  the  vibration  of  the  iron  diic 
in  front  of  one  pole. 

8.  The  excitation  of  nndulatory  electric  currente  w  • 
coil  of  wire  surrounding  such  a  magnetu^^le. 
Details  of  the  construction  of  the-^a^t&rument  were  p^* 


Nov.  25,  1882.] 


CBK  TXLBOBAFBIO  JOUSMAL  JUTD 

ELECTRICAL    REVIEW. 


421 


es  well  as  of  the  series  of  changes  involved  in  its  nse,  both 
.as  a  transmitter  and  receiver.  The  microphone  was  then 
explained  and  its  application  to  the  constmction  of  tele- 
phonic transmitters,  and  the  lecturer  thus  led  up  to  the 
subject  of  telephone  exchanges,  upon  which  he  spoke  at 
some  length,  contrasting  their  rapid  development  in  America 
with  their  slow  adoption  in  this  country.  The  recent  rapid 
extension  of  their  use  in  New  Zealand,  as  shown  in  oflBcial 
reports  he  had  just  received  from  there,  was  commented  on, 
and  Mr.  Carpenter  incidentally  recounted  a  conversation 
held  between  Wellington  and  Napier,  232  miles  apart,  with 
ordinary  Blake  transmitters  and  Bell  receivers,  over  railway 
lines  near  wires  conveying  battery  currents.  He  also  men- 
tioned several  other  telephonic  feats  that  had  occurred 
within  his  own  personal  knowledge,  and  then  passed  on  to 
the  consideration  of  the  photophone. 

As  the  action  of  the  microphone  depends  upon  alterations 
in  the  electric  resistance  of  pieces  of  carbon  by  air-waves  of 
sound,  so  the  action  of  the  photophone  depends  upon  the 
fact  that  the  electric  conductivity  of  (the  rare  element) 
selenium,  is  altered  by  rays  of  light  felling  upon  it.  Details 
were  given  of  the  construction  of  the  instrument.  The 
transmitter  consists  of  a  thin  flat  mirror  reflecting  a  steady 
beam  of  parallel  rays  of  strong  light.  Speech  uttered  near 
the  mirror  causes  it  to  shake,  producing  vibrations  in  the 
reflected  beam  also.  At  the  receiving  station  these  beams 
are  collected  by  a  parabolic  mirror,  and  concentrated  upon 
a  selenium  cell,  through  which  an  electric  current  is  passing, 
a  telephone  being  also  included  in  the  circuit.  Variations 
in  the  beams  received  from  the  distant  station  produce 
variations  in  the  intensity  of  the  current  passing  tbrough 
the  cell,  and  these  are  converted  by  the  telephone  into  a 
series  of  sounds.  Thus  articulate  speech  can  be  transmitted 
by  variations  in  a  beam  of  light,  without  the  intervention 
of  any  conducting  wire,  and  by  these  means,  using  a  beam 
of  sunlight,  speech  had  been  reproduced  at  distances 
measured  as  yet  only  by  hundreds  ol^  yards.  In  its  present 
stage,  therefore,  this  marvellous  instrument  was  more 
scientifically  interesting  than  practically  useful. 

NEW  COMPANY  REGISTERED. 
Incandksobnt  Electric  LioHTiNa  Company  (Limited). 
— Capital  £250,000,  in  £5  shares.  Objects:  To  manufacture 
and  supply  electric  light  and  power,  and  to  deal  in  cables, 
wires,. mstruments,  and  telegraphic  and  electrical  material. 
Signatories  (with  1  share  each) :  R.  E.  Bell  Crompton, 
Chelmsford  ;  C.  W.  Torr,  Birmingham  ;  H.  L.  Thomson, 
Chelmsford  ;  R.  H.  Milward,  Birmingham  ;  P.  W.  Simms, 
47,  Holborn  Viaduct;  F.  T.  Medcalf,  1,  Great  George 
Street,  S.W. ;  Henry  lica,  Birmingham.  Registered  15th 
inst.,  without  Articles  of  Association,  by  Milward  and  Co., 
41,  Waterloo  Street,  Birmingham. 

OFFICIAL  RETURNS  OF  ELECTRIC  COMPANIES. 

Swan  United  Electric  Ligpt  Company  (Limited). — 
The  return  of  this  company  made  up  to  the  8rd  ult.,  was 
filed  on  15th  inst.  The  nominal  capital  is  £1,000,000,  in 
£b  shares.  Upon  £80,150  shares,  £2  per  share  has  been 
paid  and  10,000  shares  are  fully  paid  ujp.  The  total  calls 
paid  amount  to  £160,800  and  considered  as  paid  to 
^50,000.    Registered  office,  9,  St.  Mildred  Court,  Poultry. . 

Edison  Electric  Light  Company  (Limited). — ^The 
official  return  of  this  company,  made  up  to  July  20th,  was 
filed  on  the  16th  inst.  The  nominal  capital  is  £1,000,000, 
in  £10  shares.  20,000  A  shares  have  been  taken  and  £5 
per  share  called  thereon,  the  calls  paid  amounting  to 
£100,000.    Registered  office,  74,  Coleman  Street. 

Brush  Electric  Light  Company  op  Ireland  (Limited). 
— ^The  return  of  this  company,  made  up  to  the  28th  ult.,  was 
filed  the  20th  inst.  The  nominal  capital  is  £250,000,  in  £5 
shares ;  but  the  seven  shares  taken  by  the  subscribei's  to  the 
memorandum  and  articles  of  association  are  all  at  present 
issued.    Registered  office,  81,  Lombard  Street. 

Electric  "Sun"  Lamp  and  Power  Company  (Limited). 
— The  return  of  this  company,  made  up  to  the  7th  inst.,  was 
filed  on  the  10th  inst.  The  nominal  capital  is  £200,000,  in 
£5  shares.  7,759  shares  have  been  taken  up  and  a  call  of 
£2  10s.  per  share  has  been  made  thereon.  The  calls  paid 
amount  to  £20,206  and  unpaid  to  £252.  Registered  office, 
8t.  Margaret's  Offices,  Victoria  Street,  Westminster. 


NEW  PATENTS— 1882. 


Jaicbsok.     Dated 


6346.     **  Incandesoent    electric    lamps."      J. 
November  9.         • 

5353.  "  Manufacture  of  carbons  for  electric  lighting."  H.  C.  B. 
Shaldbbs.    Dated  Noyember  9. 

5359.  **  Means  for  itn^ln-ting  electric  wires."  W.  J.  Tkmplb  and 
T.  F.  HoBBS.    Dated  November  10. 

5373.  "Improvements  in  electric  lamps  or  lighting  apparatus, 
and  in  the  manufacture  of  light-emitting  conductors  for  the  same." 
J.  M.  Boui;ioir,  J.  Pbobbbt,  and  A.  W.  Sowabd.  Dated  Novem- 
ber 10.  • 

5387.  "  Apparatus  for  regulating  and  controlling  electrical  cur- 
rents."   P.  K.  Allbn.    Dated  November  11. 

5388.  '*  Manufacture  of  compounds  of  india-rubber,  of  gutta- 
percha, and  of  oils  for  insulating  electrical  conductors,  and  for  other 
uses. "    A.  Pabebs.    Dated  November  1 1 . 

6391.  "  Improved  apparatus  for  indicating  or  telegraphing  the 
'  score '  for  atUetic  or  other  games,  which  apparatus  is  also  appli- 
cable as  an  indicator  for  other  analogous  purposes."  0.  Gbbbn. 
Dated  Novembw  13. 

5400  *'  Carbons  for  use  in  electric  lamps  and  for  other  purposes." 
J.  E.  T.  Woods.    Dated  November  13. 

5409.  **  Apparatus  for  electric  lighting."  J.  Mxtibhead  and 
T.  M.  CJoLLET.  (Communicated  by  G.  A.  Ghindle.)  Dated  November 
13. 

5414.  **  Apparatus  for  regulating  and  controlling  electrical 
currents."    P.  R.  Allen.    Dated  November  13. 

5421.  "Thermo-electric  generators."  H.  Woodwabd.  Dated 
November  14. 

5422.  "  Manufacture  of  electrodes  for  secondary  batteries."  H. 
Woodwabd.    Dated  November  14. 

5438.  '*  Apparatus  for  the  conduction  and  distribution  of  electric 
currents."    R.  E.  B.  Cbojcpton.    Dated  November  15. 

5492.  "Electric  light  switches."  C.  Matnabd.  Dated  November 
18. 

6495.  "Electric  arc  lamps."  Babon  Elphikstone,  C.  W.  Vin- 
CDBNT,  and  J.  Cottbbll.    Dated  November  18. 

5504.  "  Manufacture  of  incandescent  electric  lamps."  A.  Swan. 
Dated  November  20. 

5518.  "  Improvements  in  the  distribution  of  electricity  by  means 
of  underground  conductors,  and  in  conduits  and  apparatus  there- 
for," C.  D.  Abbl.  (Communicated  by  L.  A.  Brasseur.)  Dated 
November  20. 


ABSTRACTS  OF 
PUBLISHED    SPECIFICATIONS. 

1882. 


1683.  "  Electric  beU  and  battery."  H.  Bihko.  (A  communica- 
tion from  abroad  by  Moritz  I.  Siegel,  of  Austria.)  Dated  April  1. 
6d.  The  inventor  arranges  the  armature  to  work  on  pivots,  and 
constructs  the  same  specially  .by  larger  bells  in  two  parts,  one  of 
which  carries  the  knob  and  receives  his  action  by  means  of  a  lever 
anchor  or  claw  from  the  other  part,  so  that  a  more  correct  striking  is 
obtained,  without  vibration,  and,  notwithstanding  the  use  of  a 
shorter  hammer,  a  much  louder  tone.  The  improved  electric  battery 
consists  simply  of  a  zinc  rod  or  plate,  and  a  cylinder  or  block  formed 
of  a  mixture  of  carbon  and  manganese,  to  which  is  added  a  propor- 
tion of  iron  filings,  oxide  of  iron  or  oxidulated  copper  by  means  of 
moulds  and  pressure,  and  excited  by  a  solution,  as  usual,  of  munate 
of  soda  or  salamoniac. 

1619.  "  Carbon  conductors  for  electric  lamps."  W.  R.  Laxb.  (A 
communication  from  abroad  by  H.  S.  Maxim,  of  America.)  Dated 
April  3.  6d.  This  invention  relates  to  the  manufacture  of  carbon 
conductors  available  for  use  in  incandescent  electric  lamps.  Such 
conductors,  as  is  well  known,  have  a  slender  thread-like  stem,  with 
enlarged  clamping  ends.  As  it  is  desirable  that  these  strips  should 
all  be  of  exactly  the  same  quality  and  size,  it  has  been  usual  to 
cut  them  by  a  die  from  flat  sheets  of  paper  or  wood  m  the  form 
of  flat  strips  with  widened  ends,  but  when  plastic  carbonisable  com- 
pounds are  used  for  making  the  carbon,  it  is  very  difficult  to  obtain 
any  considerable  number  of  strips  of  even  approximately  the  same 
size  and  resistance  by  any  of  the  old  methods  employed,  such  as 
moulding  and  then  carbonising,  or  by  cutting  out  the  strips  frran  a 
hard  mass  of  carbon.  This  invention  is  designed  to  avoid  tiiese 
difficulties  in  the  manufacture  of  carbon  conducting  strips  of  an 
equal  width  or  diameter  from  plastic  compositions,  and  conswts  in  a 
continuous  process  of  forming  the  said  conducting  strips,  and  m  the 
devices  employed  therein. 

1639.  "Electro-depositing  copper,  brass,  and  bronze."  W.  H. 
WALsmr.  Dated  April  4.  4d.  Relates  more  particularly  to  the 
improvements  set  forth  in  the  specifications,  filed  m  pursuance  of 
Letters  Patent  No.  1540,  a.d.  1857,  and  in  No.  3930,  a.d.  1868. 
The  first  part  of  the  present  invention  relates  to  electro-depositmg 
copper  upon  iron  or  upon  similar  metals  so  that  the  coating  may  be 
soft  and  adherent.  This  part  of  the  invention  consists  in  using  the 
solution  at  a  boiling  heat  or  near  therto,  namely  from  150**  fahrenheit 
to  the  boiling  point  of  the  solution.  The  second  part  of  the  inven- 
tion is  to  prevent  the  evaporation  of  a  solution  which  is  heated 
during  deposition.    A  cover  with  a  long  condensing  worm  tube  is 
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used  to  the  depositiiig  bath.  The  upper  end  of  the  tabe  opens  into  a 
box  containiog  materialB  to  condense  or  appropriate  the  gases  that 
escape.  The  liquids  flow  baok  down  the  tube  into  the  ta^k.  The 
third  part  of  the  invention  consists  in  working  electro-depositing 
solutions  in  a  dosed  vessel  under  a  known  prepsure,  the  pressure 
bdng  api^ed  l^  heatine  the  solution,  or  otherwise.  The  closed 
yessd  maj  be  used  for  solutions  in  whidi  there  is  free  anunonia,  or 
where  otner  conditions  arise  in  which  it  is  necessary  to  enclose  the 
solution,  although  neither  appreciable  increase  of  pressure  arises, 
nor  is  heat  applied.  If  there  be  much  g^as  coming  off,  the  condens- 
ing tabo  openmg  into  a  box,  of  the  second  part  of  my  improvements, 
may  be  emplo^d.  The  fourth  part  of  the  invention  consists  in 
adding  to  the  charged  and  fully  made  copper,  brassing,  or  bronzing 
solution,  cupric  ammonide  in  the  cold  until  tlie  solution  is  slightly 
green. 

1663.  **  Arrangement  of  ctrooits,  &c.,  to  facilitate  oommunica- 
tlon  by  telephone.*'  F.  D'Abtrbt  Goold.  Dated  April  5.  6d. 
Has  for  its  object  improvements  in  the  arranffoment  of  circuits  and 
in  apparatus  to  fadlitate  communication  by  tele^one.  The  inventor 
works  with  closed  circuits,  and  at  the  ''exchange  "  he  provides  a 
switch  board  to  which  all  the  subscribers*  wires  are  brought ;  they  are 
attached  to  a  series  of  longitudinal  bars  of  metal,  each  to  each.  The 
bars  are  insulated  from  each  other,  and  also  from  other  bars  which 
cross  them  at  right  angles  and  which  are  for  the  purpose  of  coupling, 
as  hereinafter  described,  any  two  subscribers  who  mav  desire  to  con- 
verse. Also  near  to,  but  insulated  from,  each  bar  of  the  series  re- 
presenting the  subscribers'  wires,  there  is  a  piece  of  metal,  and  a  peg 
can  be  inserted  between  this  and  the  bar.  The  insertion  of  the  peg 
completes  the  drouit  through  the  subscribers'  wire  and  in  this  circuit 
a  battery  at  the  exchange  is  included.  This  is  the  position  when  the 
drcuit  is  not  in  use.  1%e  drouit  also  indudes,  at  the  exchange,  an 
electro-magnetic  indicator  which,  by  retaining  its  armature,  shows 
that  the  subscriber  to  whom  the  indicator  appertains  does  not  at 
this  time  desire  to  converse.  Whenever  a  momentary  break  in  the 
continuity  of  the  drcuit  occurs  the  armature  falls  away  from  the 
magnet ;  such  a  break  takes  place  when  the  subscriber  removes  his 
tdephone  from  its  hook  and  so  at  once  indication  is  given  to  the 
exchange  of  his  desire  to  speak. 

1684.  ''Telephonic  instruments."  A.  E.  Dolbbab.  Dated 
April  6.    6d.    Belates  to    the  arrangement  of  the  parts  of   tde- 

Shonio  transmitters  so  that  the  sound  or  air- waves  will  so  act  as  to 
iminJHh  instead  of  increasing  the  compresdon  or  closeness  of  contact 
or  approximation  of  the  eleetrodes  (or  those  portions  of  the  instru- 
ment Iby  whose  action  the  vibrations  of  the  air- waves  are  trans- 
mitted to  the  current)  at  that  phase  at  which  in  other  instruments 
there  is  the  jneatest  compactness,  compression  or  i^proximation  and 
vice  vertA,    The  prindple  of  the  said  invention  is  shown  in  the  figure. 


which  is  a  longitudinal  section ;  a  is  a  short  tube  contauunff  two 
tonffues  or  Uades,  or  the  electrodes,  6,  r,  formed  of  thin  metal  of  a 
width  nearly  equal  to  the  diameter  of  the  said  tube  and  extending 
kmgitodinaUy  nom  the  wire  terminals,  6^,  0^,  toward  the  other  end  dt 
tiie  said  tube.  Each  of  these  electrodes,  6,  e,  is  capable  of  slight 
movement  towards  and  away  from  the  other,  and  both  are  in  connec- 
tion vrith  wires  or  conductors,  6^  c^,  from  any  source  of  electrid^. 
When  sound-waves  or  vibrations  enter  the  tube,  a,  at  the  mouth' 
piece  or  aperture,  a^,  ther  exert  their  action  upon  the  inner  surfaces 
of  the  tol^ypes  or  dectrooes,  6,  c,  and  it  is  obvious  that  the  alternate 
augmentations  and  diminutions  of  dendty  constituting  the  phases  of 
these  air- waves  vriU  tend  to  cause  separations  and  approximations  of 
the  deotrodes  in  the  same  order  of  suoceedon,  as  above  described. 

1689.  "Eleotrio  lamps."  G.  S.  YouMO  and  B.  J.  HAiroir. 
Dated  April  6.  6d.  The  main  object  of  this  invention  is  to  provide 
a  simple  and  effident  means  for  automatically  regulating  the  arc  or 
distance  between  the  deotrodes  in  an  arc  UuDip  or  semi-incandescent 
lamp.  For  this  purpose  the  inventors  provide  the  carbon  or  other 
electrode  or  dediodes  requiring  to  be  fed  vrith  a  kind  of  brake  or  feed 
appliance,  which  is  acted  on  by  an  dectro-magnetor  solendd  or  equi- 
vuent  means.  This  brake  consists  of  one  or  more  chambers  or  puts, 
containing  each  one  or  more  balls  or  roUera  (or  it  mav  be  a  nng  in 
parts  or  a  flexible  ring^,  aU  so  arranged  that  the  balls  are  made  to 
jamb  the  electrode  (or  it  may  be  its  hoUer  or  part  connected  therewith) 
and  to  move  it  into  the  proper  podtion  for  forming  the  arc  when  the 
said  chamber  or  part  is  acted  on  by  the  dectro-magnet  or  its  armature 
and  to  retain  it  in  that  podtion  until  the  arc  requires  adjustment, 
whereupon  the  chamber  .is  rdeased  by  the  dectro-magnet,  the  balls 
being  rdeased  from  the  dectrode  coming  against  a  stop  appliance  on 
or  connected  to  the  lamp  franung.  The  electrode  being  thus  allowed 
to  be  fed  the  arc  is  readjusted,  the  dectro-magnet  again  repeating 
the  action  before  described. 

1692.     "  Dynamo-electric  or  magneto-dectric  machines."    T.  D. 

PiOT.    Dated  April  6.    6d.    Relates  to  madiines  known  as  dynamo- 

^i_i^^  and  magneto-electric  machines.     According  to  this  invention 

-  of  bobbins  the  cores  of  which  may  either  be  of  metal  or 


other  suitable  substance,  covered  with  copper  wire  and  insolsled  m 
the  ordinary  way,  are  arranged  cyUndricauy  and  in  radid  Hnet  to  10 
axis  on  which  they  are  mounted  and  with  which  they  ate  pmHel 
thus  forming  cylinders  which  constitute  tiie  armatures.  'Keaid 
armatures  revdve  between  the  interior  and  exterior  of  the  poles  of 
electro  or  permanent  nutfnets  of  honeehoe  form.  These  magnets  an 
placed  so  that  theirpdes  may  correspond  with  the  radid  Hneg  of 
bobbins  aforesaid.  Thus  as  the  armatures  revolve  eadi  bobbin  viU 
be  brought  succesdvely  oppodte  the  pdes  of  the  magnets  mttil  tlie 
whole  number  arranged  on  the  radial  unes  are  brought  in  a  has  with 
the  ends  of  the  pdes  of  the  magnets,  and  as  one  series  of  boblxsi 
leaves  the  magnets  the  next  follows  in  the  same  way,  and  ao  on. 

1713.  **  Electric  arc  lamps."  J.  Bbockis.  Dated  April  11.  61 
In  all  electric  arc  lamps  hitherto  constructed,  which  regulate  bv  the 
action  of  a  magnet  or  solenoid  dther  in  a  main  drouit  or  in  a  dnrnt 
across  the  are  or  by  a  oombination  of  both,  the  regulating  amston 
or  core  bears  a  certain  and  definite  wM^fttumi^Tl  idation  to  the 
releasing  or  feeding  mechanism  (usually  a  brake  or  clutching  derioe) 
the  armature  being  jointed  directly  or  by  levers  to  the  diseonging 
brake  or  dutch.  The  inventor  proposes  to  do  away  wiSi  tUi 
defiidte  or  direct  connection,  and  to  gear  the  regulating  amistaie  to 
the  brake  or  other  device  by  ainq»le  friction,  or  the  friotioa  of  sag. 
netism,  so  that  the  armature  ii  free  to  take  up  various  poiitioBs 
in  relation  to  the  brake  or  dutch  and  yet  control  it.  Theplayoftibe 
brake  or  its  lever  is  limited  between  two  stops,  tbia  ]^y  beta; 
preferably  very  small,  but  the  regulating  armature  or  core  may  Iistb 
a  much  longer  travel  or  play ;  thus  it  vrill  be  seen  as  above  akaid, 
that  the  armature  may  uke  up  various  podtions  in  rektios  to 
the  brake  lever,  the  pamcular  podtion  however  being  detenmnd  by 
the  strength  of  the  current ;  thus  no  alteration  in  the  tensioa  wpm% 
or  balance  weight  ading  against  the  armature  is  neotaaaiy,  u 
the  armature  will  accommodate  its  podtion  automatioa]]^  by  the  cor* 
rent  employed.     [See  page  406  of  present  issue.] 

1726.  "  Electrical  apparatus  for  signalling  on  rmilways."  E.T11K. 
Dated  A^ril  12.  6d.  In  the  specification  to  letters-patent  grantd  to 
the  inventor  on  the  1st  July,  1881,  a  method  of  dgnalHng  en  nilwajn 
hy  means  of  deotric  Ug^ts  is  desmbed,  and  also  apparatus  for  oper< 
ating  aooordin^  to  that  method.  The  present  invention  oonaiBtB  in 
improvements  in  the  construction  and  arrangement  of  .variooa  paits 
of  such  apparatus,  whereby  the  inventor  is  enabled  to  simplify  tfasa 
and  render  their  action  more  certain. 

1727.  "  Automatic  current  director  for 'deotric  machines."  W. 
FiBHBB.  Dated  April  12.  6d.  Has  lor  its  object  an  improvd 
device  which  the  inventor  calls  "an  automatic  current  diredorfor 
dectric  machines,"  whidi  is  q>ecially  applicable  to  the  machioea  nasi 
for  the  deposition  of  metals,  such  as  plating  and  electrotyping.  TV 
device  is  for  the  purpose  of  preventing  the  current  pasaing  ia  tfae 
wrong  direction  which  sometimes  takes  place  as  the  madiinesaie  dot 
used. 

1747.  "  Dynamo-dectrio  machines."  D.  A.  CAmmmw  ad 
L.  DANDsa.  Dated  April  12.  6d.  Consists  in  a  sdf-exdtiig 
dynamo-electric  machine,  in  which  the  authors  have  endeafonrdtB 
destroy  the  antagonistic  effects  of  contrary  currents  whidi  exiit 
in  all  other  machines,  causing  irregularities  in  the  currenta  pro- 
duced.    (See  Elbotbical  Rbvisw,  June  10th,  1882.) 

1760.  "  Dynamo  or  electric  current-produdnff  maohiiiea.''  J.B. 
BooXRS.  Dated  April  13.  6d.  The  object  ofttiis  invention  ia  ia- 
provements  in  the  oonstruotion  and  arrangement  of  "  dynamo  "  or 
electric  ourrent-produdng  machines.  For  the  pnzposes  of  the  ia- 
vention  the  inventor  mounts  upon  a  spindle  or  shaift  one  or  nme 
series  of  helices  or  cdls  and  revolves  them  as  one  body  on  one  or  ce 
both  ddes  of  fixed  matfiietic  rinp  ot  their  equivalent.  The  m^ 
may  be  fuU  drcles  with  indentations  for  an  tumia^wg'  mfi^f  toW 
fitted  in,  or  they  may  be  composed  of  half  rings  or  segments  witli  aa 
insulating  body  between  the  meeting  ends  or  edges  for  the  neeaawy 
make-and-break  action.  The  helices  or  coils  may  be  aixangd  is 
single  or  in  double  oirdes  to,  in,  or  between  supportiiig  or  ooonartny 
plates,  or  otherwise  arranged  to  rotate  around  the  face  or  laoea  oftis 
fixed  ring  or  rings.  By  the  invention  the  inventor  conoentratea  tk 
current  as  generated  into  the  centre  of  a  large  magnetio  field  fran 
which  the  fluid  can  be  taken  direct  by  conducing  wires  to  laiapa  lor 
lighting  purposes  or  otherwise !  ! !  ! !  He  dispenses  with  tlis  umI 
"  oommutat<ns "  or  "  Brush"  on  dynamo  tn^tfy*^  by  the  inTeatiia 
and  obtains  an  increased  quantity  A  electric  fluid  within  a  giTia  am 
and  of  a  more  highly  concentrated  nature  with  leas  tendeacr  to 
escape  than  by  the  present  oonstmction  of  dynamo  manhinss  in  wk 
the  rings  revdve  and  the  cdls  or  hdices  are  fixtures ! !  I! ! 

1769.  "Secondary batteries."  J.  H.  Jomrsov.  (A oommasica- 
tion  from  abroad  bv  0.  A.  Faure,  of  Paris.)  Dated  April  It  ^ 
Befers  to  the  details  of  construction  of  secondary  batteries  ingcoefal- 
A  proper  vessd  to  hold  the  liquid  of  secondary  batteries  ia  so  fkff^ 
of  great  importance  which  it  has  been  hitherto  veir  diffiooU  ta  (wb- 
AlTsuch  materials  as  glass  and  pottery  are  too  bnttle  and  heavf  ,  ai^ 
not  susceptible  of  being  made  very  large ;  tanks  made  of  wood  naet 
be  very  expendve,  so  as  to  be  sound  and  resisting  to  change dtca- 
perature  and  moisture,  however  impreg^nated  with  hydroeananarat 
substances,  while  metallic  tanks  are  subject  to  corrosion,  eveavte 
covered  with  any  known  varnish  applied  in  the  heretofore  kaon 
ways.  According  to  tins  invention,  vessels,  tanks  and  cistens  are 
constructed  in  such  a  manner  that  they  are  permanent,  cheap  aadaoi 
easily  breakable,  iron  copper  or  any  convenient  metd  is  ^^^V^^T^ 
act  as  the  main  body  or  support  of  the  tank  and  this  is  thiduy  eo» 
on  the  indde  and  outside  in  the  following  manner,  llie  8onac«J( 
the  tank  'are  first  coated  with  a  vamish  made  of  pitch  linaadd. 
paraffine  and  tar,  applied  hot,  or  any  sudh  like  varnish :  then  alia^ 
of  asbestos,  f dt  or  canvas  are  prepared  by  soaking  theaa  witk  tbe 
vamish,  and  all  the  surfaces  of  the  tank  are  covered  with  thaie 
sheets,  put  on  in  a  hot  state. 

1774.  "Electrical  circuits,  &o."  A.  KmBapi^.  (A  oobiwb"' 
cation  from  abroad  by  J.  A.  Briggs  and  Kinsm'^botk  of  Baa^*' 
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I>ated  April  14.  6d.  The  objects  of  this  inyentioii  are :— To  obyiate 
,  the  distiirbiiig  effects  of  induction,  split  currents,  earth  currents,  &c., 
tliua  affording  certain  highly  advantageous  methods  of  utilising  the 
same  one-trough  cable  or  line  of  suppMorts  for  carrying  two  or  more 
electrical  drouits,  irrespectiye  of  the  nature  of  wie  said  circuits. 
TTo  increase  the  carrying  capacity  of  the  supports  by  affording  a 
means  of  erecting  aenal  wires  dose  together.     (Frovi$ional  only,) 

1803.  « Hannf acturing  incandescent  lamps."  A.  K.  Lbase. 
Dated  April  15.  6d.  The  inventor  constructs  a  gauge  as  follows, 
though  he  does  not  bind  himself  to  the  precise  materials  and  forms 
hereinafter  set  forth;  which  merely  serve  to  illustrate  the  invention. 
Two  tubes,  one  capable  of  sliding  inside  the  other,  may  be  used  and  a 
block  inserted  in  the  free  end  of  each ;  each  block  is  pierced  with  a 
amall  hole  in  the  direction  of  the  length  of  the  tubes  and  binding 
serowB  are  provided,  one  to  each  blodc  and  one  to  fix  the  sliding  tube 
1^  the  requisite  position.  There  is  a  suitable  stop  in  the  inner  tube 
between  which  and  the  block  at  its  end  is  a  heHoal  spring.  A  slot 
is  formed  near  the  end  of  the  inner  tube  to  permit  of  the  binding 
screw  and  block  being  pushed  in,  the  spring  having  a  tendency  to 
force  them  out.  An  ordinary  needle  or  equivalent  is  inserted  in  the 
bole  in  each  block  and  block  and  needle  secured  by  the  binding  screw. 


DISCLAIMEB. 

2038.  ''Electric-lighting  apparatus.'*  Hudd^n's  patent.  GUI- 
Cher's  Disclaimer  and  Memorandum  of  Alteration.  Filed  October 
18th,  18S2. 


CITY  NOTES,  REPORTS,  MEETINGS,  &q. 


BIRMINGHAM  AND  WARWICKSHIRE  ELECTRIC 
LIGHT  COMPANY  (LIMITED). 

IiA)9T  Wednesday  afternoon,  at  the  City  Terminus  Hotel,  Gannon 
Street,  under  the  presidencY  of  Mr.  G.  M.  Felton,  an  extraordinary 
eeneral  meeting  of  the  shareholders  of  the  above-named  company  was 
held,  for  the  purpose  of  considering  certain  adverse  proceedings  which 
had  been  taken  against  the  company. 

The  secretary,  Mr.  H.  W.  Atkins,  having  read  the  notice  con- 
vening the  meeting. 

The  Chairman  said:  Gentlemen,  the  reason  of  your  being  called 
top;ether  to-day  is  because  of  the  action  taken  by  certain  shareholders 
with  regard  to  this  company,  which  your  shareholders  believe  to  be 
inimical  to  the  interests  of  the  company,  and  which,  if  persevered  in, 
would  ultimately  ^robablr  be  ruinous.  You  will  remember  at  the 
last  statutory  meeong,  held  on  September  15th,  I  placed  before  yon 
a  ritunU  of  the  company's  business.  We  were  then  in  negotiation 
with  sevCTal  large  towns,  and  we  had  then,  as  I  told  you  at  tiae  meet- 
ing, a  contract  which  would  be  signed  either  that  day  or  in  a  few 
days,  for  an  instalment  of  40  lights.  That  contract  has  been 
Billed,  and  those  40  lights  are  eiuier  now  running  or  will  be  in 
a  day  or  two.  We  were  also  in  negfotiation  with  sevml  large  towns 
with  regard  to  electric  lighting,  and  also  with  various  works  to  put 
up  eled^c  Ughts  for  manufacturing  purposes.  Unfortunatebr — or 
fortonately,  whichever  you  please — the  circular  by  Mr.  Whiteley 
appeared,  which  said  we  professed  to  have  what  we  never  had,  and 
about  that  time  appeared  a  letter  in  the  Eubotbical  Rsvxkw  stating 
tiiat  the  Lane-Fox  incandescent  light  had  been  sold  to  the  Briti£ 
Electric  light  Company  and  then  subsequentiy  sc^d  to  the  Anglo- 
American  fimsh  Corporation.  This  came  before  your  directors 
as  a  surprise,  and  we  were  blamed  that  we  did  not  take  the 
proper  precaution  in  looking  -through  the  agreement.  But 
whieD,  our  prospectus  was  issued  a  copy  of  it  was  lodged  with  our 
solicitors.  They  looked  it  through  and  submitted  it  to  the  Hammond 
Company ;  they  looked  it  throuffh  and  passed  it.  It  was  then  sub- 
mitted to  the  Anglo-American  finish  (>>mpany.  It  was  passed  by 
tiiem  and  returned  tons.  So  that  we  bondjde  purchased  the  exclusive 
light  to  the  Lane-Fox  incandescent  light,  which  opinion  we  still  hold 
and  ask  you  to  sup^rt  us  in.  At  that  time  Messrs.  Ingledew  and 
Inoe  were  our  sohdtors,  and  feeling  that  the  feeling  of  the  share- 
holders would  perhaps  not  go  in  an  amicable  direction  if  the  solicitors 
to  the  vendee  were  also  the  solioitoriB  to  the  vendor,  we  placed  the 
matter  in  the  hands  of  Messn.  Linklater.  Upon  the  very  day  that 
Hr.  Whiteley's  circular  appeared,  and  was  sent  round  to  the  share- 
holders, we  had  a  oiroular  printed  and  the  envelopes  addressed,  calling 
you  together  to  ask  your  opinion  as  to  the  course  we  should  take  in 
reference  to  Sir  Charles  Bnght's  letter.  We  submitted  our  circular 
to  Messrs.  Linklater.  We  were  then  in  negotiation  for  the  re-pur- 
dhase  of  the  Lane-Fox  light ;  so  we  did  not  send  out  our  circular  for 
a  few  days,  as  we  hoped  in  a  short  time  to  bring  these  negotiations  to  an 
oodand  to  be  able  to  put  before  you  something  tangible,  which  would 
put  the  company  in  a  better  position  than  before.  You  will  bear 
in  mind  that  since  this  company  was  formed  an  Electric  Light  Act 
has  been  passed — ^Mr.  Chamberlain's  Act — ^which  renders  the  value 
of  an  electric  lamp  much  less  than  before,  for  now  a  company 
cannot  insist  upon  a  user  taking  a  certain  lamp  necessarily.  That 
was  not  our  position  when  we  purchased  the  Lane-Fox  lamp.  It  is 
as  well  to  bear  that  in  mind.  The  legislature  has  had  sometliing  to 
do  -wiih  that  change,  whether  wisely  or  unwisely  I  cannot  say  (a 
voice :  **  Wiselr  ").  When  we  received  Mr.  Whiteley's  droular  we 
submitted  it  to  Messrs.  LinUater,  and  in  that  Mr.  Whiteley  said  man^ 
things  which  were  decidedly  the  reverse  of  complimentary  to  this 
company.  Mr.  Whiteley  appears  to  have  a  policy  of  taking  very 
few  shares  in  companies,  and  sending  out  a  large  number  of  droulars. 
He  holds  twenty  shares  in  this  company ;  twenty  in  the  Yorkdiire 
company,  and  ten  in  the  Jablookhoff .    He  sent  to  the  Yorkshire 


shareholders,  two  or  three  da3ni  later,  the  twin  brother  to  the  droular 
this  company  received.  Subseqoently  the  Yoricshire  people  replied 
to  that.  He  issued  another  droular  to  the  Yorkshire  company,  and 
they  replied  to  that ;  and  then  he  issued  one  to  the  shareholders  of 
this  company.  He  says  there  were  very  numerous  actions  lodged 
against  this  company.  The  writ  he  speaks  of  vras  lodged  by  himself 
and  a  gentleman  named  Sprange. 

Mr.  Edmonds :  There  was  no  other  action  besides  Mr.  Whitel^'s  ? 

The  Chairman:  No;  not  at  that  time.  Mr.  Sprange  had  nfty 
shares  only.  Mr.  Wldteley,  in  his  droular,  says,  *'I  further 
learn  that  there  are  numerous  actions  pending  against  the  various 
companies  by  shareholders  who,  like  myself,  have  heard  the 
statement  in  the  prospectus,  and  believe  it  is  false.  It  is  stated 
further  that  in  some  instances  shareholders  who  have  brought 
actions  have  been  paid  back  in  full."  Now,  gentlemen,  in 
answer  to  that  I  may  say  that  not  one  single  penny  has  been 
paid  out  (hear,  hear),  and  not  a  single  penny  snail  go  out  of 
the  con^any  so  long  as  I  am  chairman.  Immediately  I  heard 
of  the  action  taken  bjr  Mr.  Whiteley,  although  we  had  busi- 
ness in  view,  I  said,  '*  Put  that  on  one  dde,  we  have  mow  money 
at  the  bank  and  not  one  penny  shall  be  laid  out  in  plant  until  this 
matter  is  settled."  With  reference  to  the  retirement  of  Mr.  Evans 
and  Captain  Lunan  a  good  deal  has  been  said.  With  reference  to 
Captain  T^wiati^  I  may  say  he  only  attoided  our  meetings  twice,  and 
as  he  had  to  come  up  from  Liverpool,  he  was  therebv  put  to  some 
inconvenience.  He  gave  no  reason  for  resigning.  Mr.  Evans  did 
give  a  reason.  We  were  negotiating  then  for  the  re-sale  of  the 
Lane-Fox.  We  differed  about  amounts,  and  Mr.  Evans  could  not 
go  with  us.  He  consequently  resigned,  sending  a  cheque  for  the 
money  he  had  had.  And  no&ing  could  be  more  strai|;htforward  on 
the  part  of  this  genUeman.  At  that  moQient  I  felt  that  I  should  like 
to  resign  myself,  but  I  also  f dt  I  should  not  be  doing  my  duty  to  my 
friends  if  I  did,  many  of  whom  took  up  shares  because  they  thought  1 
should  do  what  was  right.  You  have  now  every  prospect  of  dimig  a 
fair  business.  Negotiations  have  been  again  opened  to-day  with  the 
vendors,  and  we  luive  an  offer  by  which  they  return  us  very  nearly 
one-third  of  our  capitaL  Our  capital  is  something  like  £75,000  or 
£76,000,  and  if  we  have  to  pay  a  dividend,  surely  we  can  pay  a  better 
dividend  upon  £50,000  than  upon  £75,000.  I  ask  3rou  to  support  the 
directors  in  these  neg^otiations.  I  pledge  vou  my  word  that  we  will 
come  to  no  terms  unless  they  are  suomitted  to  you,  and  if  you  agree 
with  them  we  will  go  on  wuh  them,  and  not  without.  But  to  want 
to  wind-up  the  company !  I  do  not  know  the  reason.  Perh^is  yon 
can  guess.  (A  voice:  *' Number  one."  Laughter.)  I  ask  you  to 
support  the  oirection  of  the  company,  not  only  in  the  interests  of 
yourselves,  but  in  the  interests  of  the  shareholders  who  are  absent. 
When  these  negotiations  are  completed  you  shall  each  recdve  a 
circular,  and  we  shall  then  have  a  very  fair  prospect  of  good  business 
in  front  of  us. 

Mr.  Ratdiffe  (a  member  of  the  board)  ^posed  the  first  resolu- 
tion : — ' '  That  it  is  the  ofdnion  of  this  meeting  that  the  recent  litiga- 
tion which  has  been  commenced  is  most  prejudicial  to  the  true 
interests  of  the  company,  and  every  oppodtion  should  be  offered  to 
the  hostile  proceedings  against  the  company."  He  remarked  that  the 
company  Imd  been  very  much  hindered  by  the  steps  taken  by 
Mr.  Whiteley,  and  of  course  it  was  utterly  imposdble  for  them  to  go 
on  until  this  Idnd  of  thing  was  stopped.  His  impresdon  was  tl^t 
the  matter  should  be  Ittt  to  the  board  to  arrange  and  manage. 
Of  course  he  could  not  go  so  fiar  as  to  say  the  enectations  of  those 
who  took  shares  early  would  be  so  mlly  reauitod  now  as  they 
thought  tiiey  would  be,  still  he  believed  this  would  be  a  fair  goingoom- 
pany.  He  had  made  a  great  deal  of  inquirr  concerning  the  Brush 
dynamo,  and  he  more  than  ever,  perhaps,  oelieved  it  was  a  very 
valuable  concesdon. 

Mr.  Thomas  Beard>  CO.,  remarited,  in  seoonding  the  resolntion, 
that  he  had  been  told  so  much  about  Mr.  Whiteley  that  he  thought 
he  was  a  man  whom  they  should  shun.  He  should  venture  to  desig- 
nate him  as  a  "  wredcer  "  of  conqMtnies.  He  was  one  of  those  who 
took  shares  in  this  company,  being  impressed  with  the  names  of  the 
directors.  He  knew  that  Mr.  Evans  did  not  retire  from  the  direc- 
torate in  consequence  of  anytiung  that  would  reflect  upon  himsdf . 
He  was  glad  to  hear  the  explanation  of  that  event  as  given  by  the 
chairman.  He  hoped  that  the  sharehdders  would  support  the 
directors.  He  personally  felt  confidence  in  the  board,  and  oelieved 
his  interests  were  safe  in  their  hands. 

Mr.  Hammond  said  he  had  pleasure  in  supporting  the  resolu- 
tion. Holding  as  he  did  a  rather  an<mia]oud  position  as  the 
largest  shareholder  in  this  oompany  with  his  personal  money, 
and  with  his  close  connection  with  thie  Hammond  Company,  bdng 
in  some  sense  not  in  the  same  podtion  as  he  was  as  a  share- 
holder, he  thought  it  incumbent  on  hika,  as  representing  the 
Hammond  Company,  to  deny  that  his  company  had  passed  the  pro- 
spectus of  this  oompany,  or  their  podtion  would  not  now  be  so  strong 
as  they  conddered  it  was  to-day.  He  was  sorry  to  introduce  one 
note  of  discord  into  the  meeting,  but  he  reaXij  must  deny  that  dther 
he  or  his  solidtors  passed  the  prospectus  of  tms  company.  He  agreed 
with  the  directors  m  their  poUor.  He  stood  up  pnmariljr  to  second 
the  resolution.  Still  the  meeting,  he  was  sure,  would  think  it  was 
quite  imposdble  for  him  to  allow  that  public  statement  to  pass  nn- 
onallenged.  They  held  that  no  liabiH^  whatever  attached  to  the 
Hammond  Company  in  this  matter.  It  >fras  true  that  the  prospectus 
of  this  company  was  submitted  through  the  Hammond  Company  to 
Messrs.  Be^shaw,  the  solidtors  of  the  Brush  Company,  but  the 
Hammond  Company  took  up  this  podtion,  that  th^  sold  to  this  com- 
pany,  word  for  wora,  without  any  addition,  that  which  they  recdved 
from  the  Bnuh  Company.  If  there  was  any  ambiguous  language  in 
the  agreement,  then  it  goes  on  to  the  company  gpranting  us  the  licence. 
He  did  not  add  to  or  detract  from  it.  He  was  sure  the  business  of 
this  oompany  should  be  left  in  the  hands  of  those  who  were  now 
directing  its  affaire,  and  not  in  the  hands  of  an  outsider  who  held  a 
few  shares. 
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In  answer  to  a  shareholder,  the  Ohairman  said,  as  a  matter 
of  explanation,  he  might  say  that  the  solicitor  of  the  Hammond 
Companj  was  solicsitor  to  this  company  also. 

Hr.  David  Evans  said  he  rose,  in  the  first  place,  to  support  the 
resolution,  but  also  to  state  his  reason  for  resigning,  which  was  simply 
that  1^  was  not  in  accord  with  his  oo-directors.  When  he  saw  the 
letter  of  Sir  Chas.  Bright  in  the  Eleotbioal  Revibw,  they  had 
1^.  Inoe's  views  upon  the  subject ;  and  at  a  board  meeting  he  moved 
that  independent  legal  opinion  be  taken  with  respect  to  the  whole 
situation.  At  their  next  board  meeting  he  moved  the  following 
resolution,  which  he  should  like,  in  justice  to  himself  and  in 
justice  to  the  shareholders,  to  read: — ''That  the  only  satis- 
factory arrangpement  which  can  be  made  with  the  Hammond 
company,  in  consequence  of  their  inability  to  carry  out  their 
contract  with  ;this  company,  is  for  them  to  refund  to  this 
Company  all  the  cash  ana  shares  which  have  been  allotted  to  them, 
so  as  to  enable  the  board  to  pay  the  shareholders  of  this  company 
the  full  amount  paid  by  them  on  their  shares."  Having  subnutted 
that  to  the  board,  and  found  it  did  not  accord  with  the  views  of  his 
co-directors,  he  then  tendered  his  resignation.  He  felt  that  no  com- 
TOomise  should  be  made.  If  a  mistake  had  been  made  by  the 
Hammond  Company,  he  felt  that  a  full  claim  should  be  made  for  the 
return.  He  deferred  his  resignation  until  the  next  meeting  of  the 
board,  in  older  that  the  resolution  might  be  shown  to  Mr.  Hammond 
in  the  meantime.  At  the  next  meeting  a  letter  was  read  from  Mr. 
Hammond,  sufifgesting  a  compromise,  and  saying  that  there  should 
be  a  substantial  return  of  shares  and  cash.  But  inasmuch  as  he  was 
acting  as  the  trustee  of  the  shareholders,  and  representing  their 
interMts,  he  did  not  agree  with  his  colleagnes.  They  had  au  acted 
up  to  that  time  in  a  friendly  and  business-like  manner;  and  he 
could  speak  highly  of  them.  Sut  the  matter  was  one  of  importance, 
and  he  could  not  agree  with  them  conscientiously.  He  stuck  out  for 
a  f uU  return,  and  he  thought  the  view  of  the  board  at  that  time  was 
in  favour  of  a  compromise.  He  therefore  tendered  his  resignation, 
which  was  accepted.  He  did  not  think  his  policy  was  wild,  or  im- 
business-like,  or  inappropriate,  inasmuch  as  after  a  week  or  nine  days 
following  his  resignation  he  found  his  co-directors  were  pursuing 
the  very  same  mode  of  attack  upon  the  Hammond  Company  for  the 
return  of  the  money  in  which  he  the  previous  week  had  attacked 
them ;  and  the  policy  he  had  advocated  three  weeks  ago  was  the 
policy  pursued  that  day. 

Mr.  Ince  said  he  was  sorry  to  differ  from  the  chairman,  who  in  his 
statement  had  said  that  Messrs.  Ingledew  and  Ince  had  settled  and 
approved  the  prospectus  of  this  company.  He  (Mr.  Ince)  wished  to 
say  that  his  nrm  never  had  settled  that  prospectus  in  any  shape  or 
form.  The  prospectus  was  prepared  by  the  promoters  of  this  com- 
pany, and  his  firm  had  nothing  whatever  to  do  with  it.  Looking  at 
the  general  position  of  affairs,  he  said  that  on  the  10th  May  the 
Hammond  Company  sold  to  this  company  a  licence  to  sell  and  use  the 
Brush  dynamo  and  the  Lane-Fox  lam|>,  m  the  same  form  of  words  as 
the  Hammond  Company  received  them  from  the  Bru^.  The  right 
to  use  the  Lane-Fox  lamp  was  absolutely  exclusive,  so  far  as  the 
Anglo-American  Brush  Corporation  and  the  Hanmiond  Company  were 
concerned.  The  British  Eldctric  light  Company  had  a  similar  right 
to  use  the  Lane-Fox,  but  not  in  the  disMct  of  this  company.  It 
was  a  licence  which  they  had  never  attempted  to  use,  and 
was  a  licence  of  no  value  to  them,  inasmuch  as  they  were  not 
attempting  to  do  any  lighting  in  the  district  of  thb  company. 
There  had,  therefore,  been  no  loss  to  this  company  in  consequence 
of  the  concurrent  licence  held  by  the  British  Electric  Light  Company. 
Mr.  Ince  said  what  the  shareholders  wx>uld  have  to  decide  was 
whether  the  statement  in  the  prospectus  was  a  material  misstate- 
ment; and  in  the  second  place,  gentlemen  would  have  to  swear 
in  court  that  upon  the  representation  of  the  exclusive  use  of  the 
Lane-Fox  they  were  induced  to  take  shares.  But,  he  would  ask, 
how  many  of  them  were  induced  to  take  shares  on  that  representa- 
tion P 

A  Shareholder :  Ah,  that  is  your  way  of  looking  at  it.    We  don't 
want  to  go  into  these  questions  to-day.    We  shall  do  ourselves  much 
harm  if  we  do. 
The  Chairman  rose  to  order. 

The  Solicitor  to  the  company  deprecated  any  cross-questioning,  as 
that  would  tend  to  injure  the  company. 

Another  Shareholder  also  questioned  the  wisdom  of  Mr.  Ince's 
making  any  statement. 

The  Solicitor  said :  Having  regard  to  the  position  of  the  company, 
and  that  there  was  a  fair  prospect  of  settlement  of  this  diepute,  he 
would  ask  Mr.  Ince  to  make  no  further  statement.  It  was  not  likely 
they  would  agree  if  the^  argued,  and  he  could  see  no  good  in  it. 
The  result  of  cross-questioning  would  be  to  knock  on  the  head  certain 
negotiations  which  were  going  on. 

The  Chairman  then  put  the  resolution,  which  was  carried 
unanimously. 
A  Shareholder :  Is  Mr.  Whiteley  here  (laughter)  ? 
Hon.  Roger  Molyneux  then  moved  '*That  the  chairman  having 
reported  to  the  meeting  that  ne^tiations  were  x>ending  with  the 
various  parties  interetited,  with  a  view  to  an  amicable  arrangement  of 
the  difficulties  with  reference  to  the  Lane-Fox  licence,  be  it  further 
resolved  that  in  the  opinion  of  this  meeting  it  is  highly  decdrable  that 
an  amicable  arrangement  of  the  nature  suggested  ehould  be  come  to, 
with  a  view  to  the  carrying  on  of  the  business  of  the  company,  and 
that  the  terms  of  any  arrangement  should  be  submitted  to  the  share- 
holders for  their  approval  before  the  same  is  finally  concluded."  He 
might  add  that  he  was  acquainted  with  those  terms,  and  thought  they 
could  have  nothing  to  complain  of  about  them. 

Dr.  Mackenzie  seconded  the  resolution,  and  remarked  that  Mr. 
Whiteley  was  legitimately  engaged  in  his  business  of  an  auctioneer, 
selling  off  a  company  in  the  West  End  (laughter]  P 

There  bein^  no  other  business  before  the  meetmg,  the  proceedings 
then  closed  with  a  vote  of  thanks  to  tiie  chairman,  proposed  byl&. 


The  West  Coast  of  Ambeica  Telbgraph  Compact.— 

We  are  informed  that  the  rate  for  messages,  via  Galveston  tad  Uu 
Central  and  South  American  and  West  Coast  of  America  Telegnpb 
Companies  lines  to  Buenos  Ayres,  has  this  da^  been  fixed  at  Ite.  id. 
per  word,  and  to  all  other  parts  in  the  Argentme  Bepoblio  at  H«.  9d. 
per  word. 

DiRETT  Spanish  Telegraph  Company.— This  company 

ppives  notice  of  the  removal  of  its  general  offices  to  Leadenhall  Build. 
ings,  Leadenhall  Street,  E.C. 

The  Stock  Exchange  Committee  have  appointed  settHng 

days  in  the  following  securities: — ^Wednesday,  rfovember  29th: 
Devon  and  Cornwall  Electric  Light  and  Power  Company  fLonifted), 
shares ;  Edison's  Indian  and  Colonial  Electric  Company  (Limited), 
shares ;  Giilcher  Electric  Light  and  Power  Company  (limited), 
shares.  The  committee  have  refused  a  quotation  in  the  Bharei  of  lb 
Giilcher  Electric  Light  and  Power  Company  (Limited). 


QUOTATIONS. 


40.000 


30.000 
24.900 
30.000 
S5.000 

34.980 

40.000 
173.500 
40.000 

lOOlOOO 


3.116^4001. 

3.441.800'. 

3.4a800{. 

130.000 

18.000 
6.00) 
13.000 

aooo 

6^000 

100.000(. 
880.000 

70.000 
839^0001. 
300.000(. 
200.0XU. 
199,700 
SSO.OOO 
600.000 
140.000 
100.0002. 

854.3001. 

345.700L 

83.060 
163.390 
163,309 
185,000 
lOO^OOOt. 

31,800 
100.000 

17.000 

38,148 

18,000 

8.800 

9.000 

880.000 

6&225 
4.800 

37.350 
160.000 
186.760 

30^000 
160,000 

68.910 

S0O.O0OL 
8.500 
1.600 
1,030.000L 
^381 
Si663 
i060 


16il65 
800.000 

100.000 


BLBOraiO  LIGHT. 
An^o-Amerioaa  Bruih  Co.  


Aiui»luUii  Eleetrio  UA%.  Pov«c  k  Stonfa  Oo. 

BriUth  loBulite  Oo..  Umltad.  "A"  Sluref , 

Brush  BUwfcrio  Ltghk  *  Powor  Oo.  (Soofclftod)    .... 
GraM  W«ttora  Eleotarto  Llgbl  *  Pow«r  Oo.    

8[ftmaiond  Eleotrio  Light  1;  Pov«r  Supplj  Oo.  ... 

ladtan  k  Oriental  Eleotrioal  Storage  Works  Oa   . 
Maxim- Weston  Eleotrio  Light  and  Pover  Uou  . . . . 

Pilaen-Joel  A  Gt)neral  Eleotrio  Light  Oo 

South  African  Brush  Eleotrio  Light  k  Pover  Oo. 
Swan  ITnitedBlectrio  Light  Oo..  Limited  


Stk. 

Stk. 

SdL 

10 

10 
10 
10 
10 
80 
100 
10 

10 
100 
100 
100 

19 
100 
100 
100 
100 

100 

100 
10 
10 
10 
10 

100 
10 

109 
85 
10 
10 
10 
8 

Stk. 

1 

Oert. 

18 

100 
5 
10 

100 

80 

100 
100 

10 
10 
10 


NMne. 


Do. 


Do. 


TBLEGBAPH3. 


Anglo- Amerioan,  Limited 

Do.   Preferred)  Defd.  reoeiTtng  no  div.  nntll  f 
Do.    Deferred)  6  P.O.  has  been  paid  to  Pref.  I 

BraziUan  Submarine,  Limited 


Ouba,  Limited 

Da.        10  oer  cent.  Preference   

DiroQt  Spanish,  Limited 

Do.  10  per  cent.  Preference 

Direct  United  States  Oable.  Limited.  1877 

Do.       6  per  cent.  Debentura,  repayable  1884 
Bastem.  Limited 


Do.   6  per  cent.  Preference 

Do.    6     do.      Debentures,  repayable  Oct.  1883 
Do.    6     do.  do.  Aug.  1887 

Do.    5     do.  do.  Aug.  1899 

Bastem  Eztmsion.  Australasia  k  Ohina.  Limited 
Do.  6  p.  a  Debentures,  repayable  Feb.  1891 .... 
Do.  6  p.  e.  ( AustraUan  Got.  Subsidy)  Deb.  1900 
Do.  -  do.  roistered,  repayable  1900 

Do.    5  per  cent.  Debenture,  1890 

f  Eastern  and  South  African  Limited  5  par  oeni. 

i  Mort.  Deb.  Registered  redeemable  1  Jan.  1900 

Do.  do.  do.  To  Bearer 

German  Union  Telegraph  and  Trust.  Limited . . 

Globe  Telegraph  and  Trasl.  Limited 

Do.  6  par  cent.  Pnf  erenoe 

Great  Northern   «.. 

Do.  5  per  cent.  Deoentures  

Indla-Bubber.  Gutta-Pereha  and  Telegraph  Work* 
Do.  6  per  cent.  Debenture^  1886 

Indo-European,  Limitea 

London  Platino-Braiilian,  Limited  

Mediterranean  Extension,  Limited 

Do.  8  per  oent.  Preference 

Beuter's.  limited 

Submarine- 

Do.       Scrip 

Submarine  Gables  Trust 

Telegraph  Oonstruction  and  Bfaintenance 

Do.  6  per  cent,  Boodi^  1884 

Do.  8nd  Bonus  Trust  Oert  .. 

West  Ooast  of  America,  Limited 

Do,  8  per  cent.  Debentures 

Western  and  BrazUlao.  Limited 

Do.        6peroent.  Debentnrea  "A"   1910 

Do.  6  p.c.  Mort.  I>eb.  series  B  of  '80.  red.  F^.,  1910 

Western  Union  of  U.  &  7  p.cl  Mort.(Building)Bda. 

Do.  6  per  cent.  Sterling  Bonds 

West  India  and  Panama.  Limited 

Do.  6  per  cent.  1st  Preference  . . 

Do.  6      do.     8nd      do. 


100 
100 
100 
10 

10 
10 
9 
10 
80 
100 
10 

10 
100 
100 
100 

10 
10) 
100 
100 
100 

100 

100 
10 
10 
10 
10 

100 
10 

100 

ss 

10 
10 
10 
8 
100 

1 

100 
18 

100 
6 
10 

80 
100 
100 


Claiaf 
Quota- 
tlow. 
Not.  22 


lOI-U 
30-23 

i:Ji 

4^  6i 
1-  1 

H 


461-  m  m 


TELEPHONES. 
Oon.  Telephone  k  Maintenance,  Ld.  Nos.  1  to  154,  Itt 
Oriental  Telephone  Oo.,  Nos.  100.000  to  8031000 

United  Telephone  Oo. 


n-n 

17-U 

llflS 

91-10 

16-n 

7-  T^ 
16  - 17^ 

m-iir 

100-103 
10|-1(«{ 

^m-i« 

100 -lO 
101  -101 

m-w 

111'  ui 
106 -Ui 

104 -lor 

103 -lOS 
101  -lOi 
101 -105 
lQS-105 

\^^ 
uhm  14 

Ui-13i 
100 -lOS 

38-39 
tOO-ltt 

101  -106 
311  34 
101-^ 


000  m 


7*-  m 

104 -W 

97-100 

J8l-m 

100  408 


u 


1-  m 
I-  I 

M|4U( 


Ui 


7 

l«-!4 


m 


SI] 


7VI 


TRAFFIC    RECEIPTS. 
West  India  and  Panama  Telegraph  Oompaay  (Limited). 


Bie  mtbatfU 

receipts  for  the  half-montfi' ended  the  31st  October   are  JL6l7.^aif 
with  JB8.098  in  the  corresponding  ptfriod  of    1881.    The  est 
15th  Norember  are  £1,540,  as  compared  with  je8.ia9  in  the  e^^ 
in  1881.    The  July  reoetots,  estimated  at  £4.981.  realised  £4  9S9. 
STestem  and  Braiilian  Telegraph  Oompaay  (Limited).    The  vm 
the  week  ending  10th  Korember.  lOttTme  £8.337.  and  Ux  tht^wr^ 
17th  KoTember.  1888.  were  £8,648.  both  aftodedoottng  the  "'  -^ 
receipts  payable  to  the  London  Flattao-BndliMi  1^^] 


0OSS  recei 
(Limited). 


Dbo.  2,  1882.] 
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THE    ELECTRIC    LIGHT    AND    THE 
COMMISSIONERS  OF   SEWERS. 


A  PEW  weeks  since  it  was  resolved  at  a  meeting  of  the 
Oommissioners  of  Sewers  to  take  the  necessary  steps  to 
supply  the  City  of  London  with  the  electric  light.  This 
resolution  was,  however,  reversed  at  the  meeting  held  on 
Tuesday,  the  21st  ult. 

Before  conmienting  upon  this  rather  extraordinary  pro- 
ceeding, we  will  proceed  to  give  our  readers  an  extract  of 
the  debate  which  took  place,  and  which  may  be  found  very 
fully  reported  in  the  City  Press  of  Wednesday,  the  22nd 
ult.,  and  the  Citizen  of  the  following  Saturday. 

Mt.  PaxmeU  brought  up  a  report  of  the  Streets  Committee,  sub- 
mitting the  opinion  of  Mr.  Preeoe,  F.R.S.,  as  to  laying  con- 
ductors, &o. 

Mr.  Moore  moved,  **  That  Mr.  Remembrancer  be  instructed  to  take 
all  neoeasaiy  steps  to  enable  this  Commission  to  become  the  under- 
takers for  the  supply  of  electricity  under  the  provisions  of  the 
Electric  Lighting  Act,  1882,  to  obtain  a  provisional  order  under  the 
regulations  hud  down  by  the  Board  of  Trade,  and  to  oppose  the 
applications  of  aU  other  parties. ' '  They  had  for  years  been  smarting 
ondep  the  monopolies  of  gas  and  water.  Special  clauses  were  in- 
serted in  the  act  for  the  benefit  of  the  local  authorities,  and  they  had 
now  to  decide  whether  they  chose  to  aUow  six  lighting  companies  to 
have  the  authority  of  lighting  the  streets  of  the  City  for  the  next 
21  years,  or  whether  they  chose  to  take  upon  themselves  the  responsi- 
bility of  applying  for  a  provisional  order  or  licence,  and  thus  retain 
the  authority  for  21  years  in  their  own  hands.  Unless  the  court 
came  to  a  decision  that  day  they  would  be  effectually  shut  out,  as  the 
time  for  giving  notice  would  have  passed. 
'  3Cr.  Boor  seconded  the  motion.    If  it  was  difficult  for  the  Corpora- 

tion to  discharge  these  duties  how  much  more  difficult  would  it  be 
for  half-a^02en  or  a  dozen  companies  to  discharge  them  ?  The 
monopoly  which  existed  among  the  electric  lighting  companies  was 
far  greater  than  among  the  gas  companies,  because  it  was  in  fewer 
hands.  It  was  reaUy  worked  in  a  ring  of  electricians.  In  nearly 
\  every  instance  the  local  authorities  had  passed  resolutions  to  oppose 
the  applications  of  the  companies,  and  to  try  and  get  provisional 
ordere  to  keep  the  power  in  their  own  hands. 

Mr.  Innes  rose  to  move  as  an  amendment,  **  That  whilst  the  Com- 
mission is  in  favour  of  electric  lighting  in  the  abatraet,  it  is  advisable 
to  allow  all  further  experiments  to  be  conducted  at  the  risk  of  the 
lighting  companies,  and  not  at  the  expense  of  the  ratepayers." 
In  the  abstraetf  they  were  not  averse  to  improvement  in  regard  to  the 
Hghting  of  the  City,  but  at  present  they  were  not  ready  to  take  the 
steps  suggested.  They  did  not  oppose  improvements  in  lighting  on 
their  own  merits,  but  they  did  oppose  supporting  a  series  of  unknown 
experiments. 

Mr.  Baptae  seconded  the  amendment.  He  was  told  the  fear  of  a 
monopoly  was  a  very  important  matter  here,  but  he  hoped  the 
Commission  would  not  leg^late  under  the  fear  of  monopolies  one 
way  or  the  other. 

Mr.  Noon  said  it  appeared  to  him  that  Mr.  Moore  had  proved  his 
case  up  to  the  hilt,  and  that  this  Commission  was  in  duty  bound  to 
get  the  right  to  light  the  City  themselves. 

Mr.  Pitman  had  gfreat  pleasure  in  supporting  the  motion,  as  he 
felt  it  desirable  that  they  should  be  the  undertakers  in  this  matter. 

Mr.  Stoneham  said,  although  he  supported  Mr.  Moore  on  the  last 
occasion,  that  gentleman  had  gone  a  little  too  far  in  this  question. 
He  had  hoped  the  Streets  Committee  would  have  brought  them  up 
a  report  as  to  the  price  of  the  lan^  and  upon  various  other  points 
whidk  they  most  enter  Into  before  they  could  become  undsitakers 
of  the  electric  lighting  of  the  City.  If  they  began  to  lay  down 
wires  at  the  end  of  fleet  Street  a  man  at  Aldgate  might  apply  for 
light,  and  they  must  give  it  him  if  they  were  the  undertakers  for 
the  City.  Although  no  one  oould  be  more  anxious  than  bimaftif  to 
see  the  City  weU  lighted,  they  must  remember  that  they  had  a  sacred 
k  trusty  and  ought  oarefuUy  to  sift  the  matter  before  coming  to  a 
ftli^deeudon. 


Mr.  Peebles  thought  the  time  had  not  yet  come  for  the  court  to 
undertake  with  public  money  the  responsibility  of  storing  electric 
light  in  the  City  at  the  enormous  expense  which  would  be  in- 
curred. He  had  always  been  in  the  van  in  advocating  the 
adoption  of  the  electric  light,  but  he  did  not  contemplate  that  the 
Commission  would  take  it  into  their  own  hands.  From  an  estimate 
given  by  Dr.  Siemens  at  the  Society  of  Arts,  he  calculated  that  the 
cost  of  lighting  a  square  mile  of  the  City  would  be  £708,000,  or 
something  like  three  millions  for  the  whole  area ;  and  while  they 
were  engaged  in  putting  up  the  works,  such  changes  would  probably 
take  place  as  to  make  them  think  that  three  millions  might  as  well 
have  been  thrown  away. 

Mr.  PanneU  said  the  Streets  Committee  had  come  to  the  conclusion 
that  the  electric  light  was  undoubtedly  to  be  the  light  of  the  future. 
Suppose  they  opposed  the  companies  and  got  the  necessary  clauses 
inserted  in  their  provisional  orders  for  the  protection  of  the  City. 
The  companies  would  then  commence  street  lighting  at  the  pubUc 
expense  with  public  money,  and  they  might  one  after  the  other  fai|. 
There  would  be  the  survival  of  the  fittest,  but  at  any  time  it  would 
be  comx>etent  by  Act  of  Parliament,  when  the  Commission  thought 
fit,  to  step  forward  to  this  fittest  company,  which  had  survived  with 
the  best  and  cheapest  light,  and  say,  "  Now  we  wiU  acquire  it.*' 
Other  companies  might  spend  all  their  money  in  making  this  grand 
success,  but  they  were  not  called  upon  to  refund  that  or  pay  interest 
upon  it.  Suppose  they  foUowed  Mr.  Moore's  suggestion,  and  appUed 
for  a  provisional  order,  what  position  did  they  at  once  stand  in  with 
the  companies?  They  woiild  stand  aloof,  and  say,  "Pay  us  our 
price."  He  thought  it  was  absurd  to  suppose  they  were  going  now 
to  expend  a  sum  of  three  quarters  of  a  million  or  three  millions, 
which  in  two  or  three  years'  time  might  have  been  absolutely  thrown 
away. 

Mr.  Ashby  remarked  that  according  to  the  act  they  would  become 
contractors,  not  merely  for  the  supply  of  the  electric  light,  but  ^f 
electricity  to  be  delivered  in  houses  for  whatever  purpose  it  might  be 
required. 

Mr.  Johnson  thought  the  act  was  utterly  impossible  to  be  carried 
out,  and  next  year  he  beUeved  there  would  be  a  universal  cry  for  an 
amended  act.  The  conditions  were  a  groat  deal  too  stringent.  Under 
these  ciroumstances,  he  must  alter  his  vote  on  this  occasion  and 
oppose  the  motion. 

Mr.  Moore  said  there  was  so  much  that  was  in  harmony  between 
his  views  and  the  views  of  those  who  supported  Mr.  PanneU  that 
without  care  they  could  not  say  where  the  line  of  distinction  lay.  In 
June,  when  he  introduced  the  subject,  he  did  not  ask  the  Streets  Com- 
mittee to  consider  the  matter  hastily.  He  impressed  upon  them,  in 
fact,  everything  which  had  been  brought  against  his  resolution  to- 
day.  But  their  hands  were  forced.  Six  eleotrio  lighting  companies 
gave  them  notice  that  they  were  about  to  apply  for  provisional  orders, 
and  they  could  not  wait.  It  was  to-day  or  never.  The  question 
underlying  everything  was  monopoly  or  no  monopoly.  He  thought 
the  amendment  might  with  every  fairness  be  added  to  his  motion. 
That  which  he  complained  of  was  that  it  did  not  raise  a  fair  issue. 
The  matter  had  been  under  discussion  four  months,  and  he  wished 
the  court  to  make  up  its  mind.  He  saw  nothing  in  tiie  act  which  it 
would  be  impossible  to  carry  out,  and  he  asked  that  those  who  had 
supported  him  would  not  aUow  dust  to  be  thrown  in  their  eyes.  He 
asked  any  man  of  common  sense  whether  the  (Government  or  Board 
of  Trade  would  insist  upon  impossible  conditionB?  He  saw  in  the 
report  strong  arg^uments  in  favour  of  his  resolution.  Mr.  Preece  was 
a^ed  to  reply  to  certain  questions,  and  was  not  asked  for  an  opinion 
on  the  general  subject.  He  said,  "The  whole  question  of  the  distri- 
bution of  electrioi<7  for  lighting  purposes  is  in  a  veiy  tentative  state ; 
sufficient  experience  has  not  yet  been  gained  to  determine  exactly  what 
is  required  under  aU  circumstances,  or  even  what  those  ciroumstances 
wiU  be,  and  I  think  that  those  corporations  who  have  taken  upon 
themselves  to  supply  electricity  have  undertaken  a  responsibility  that 
they  have  not  sufficiently  contemplated,  and  which,  with  the  present 
state  of  our  knowledge,  is  extremely  difficult  to  discharge."  He  had 
no  doubt  that  a  dosen  eminent  electridana  oould  be  found  to  express 
opinions  diametricaUy  at  variance  with  these  conclusions.  Messrs. 
Peek,  Frean  and  Co.  informed  him  that  by  means  of  the  electric  light 
ihey  effected  a  saving  of  about  20  per  cent.,  which  included  the  cost 
of  a  separate  engine.  The  lords  of  the  Committee  of  CouncU  on. 
Education  said  the  cost  of  the  Brush  light,  including  the  carbons, 
was  3s.  lOd.  per  hour,  as  against  16s.  per  hour  for  gas.  What  was 
there,  he  asked,  to  prevent  them  introducing  the  U^^t  by  degrees, 
district  by  district,  and  then  they  might  ultimately  select  the  best. 
WhUe  Sheffield,  Botiierham,  and  other  corporations,  had  provisional 
orders  he  hoped  the  City,'  as  the  largest  corporation,  would  not  be  left 
out  in  the  cold. 

The  amendment  of  Mr.  Innes  was  put  and  declared  carried. 

A  division  was  demanded,  the  result  being  :#For  the  amendment, 
33 ;  against  it,  29 ;  majority,  4. 

When  put  as  a  substantive  motioui    there  were :   For  it,  22 ; 
against  it,  21 ;  majority,  I. 
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Mr.  Alderman  Staples  moved,  "That  the  Remembrancer  be  in- 
structed to  appear  on  the  application  of  the  companies,  and  secure 
clauses  protecting  the  public  and  private  rights  of  the  City.*' 

Mr.  Innes  seconded  the  motion,  which  was  agreed  to. 

The  minutes  of  the  last  ordinary  court  having  been  read, 

Mr.  Stoneham  gave  notice  of  the  following  motion  :  "That,  con- 
sidering the  vast  interests  at  stake,  a  select  committee  be  appointed  to 
inquire  into  the  necessary  steps  to  be  taken  to  enable  this  Commission 
to  become  the  undertakers  for  the  supply  of  electricity  to  the  whole  or 
any  district  of  the  City  of  London,  under  the  provisions  of  the 
Electric  Lighting  Act,  1882,  and  report  forthwith  to  this  Commission  ; 
and  in  the  meantime  Mr.  Remembrancer  be  instructed  to  oppose  all 
other  applications." 

We  think  that  almost  everybody  will  be  agreed  that  the 
amendment  (in  name  only)  proposed  by  Mr.  Innes  might 
have  been  tacked  on  to  the  motion  of  Mr.  Moore.  In  com- 
mon with  a  contemporary,  we  ask  what  does  the  former 
gentleman  mean  by  electric  lighting  in  the  abstract  f  We 
can  only  imagine  that  he  belongs  to  that  class  of  people  who 
are  in  favonr  of  nsing  the  electric  light  as  long  as  it  is  paid 
for  by  somebody  else. 

The  decision  arrived  at,  however,  does  not  even  now 
appear  likely  to  be  the  final  one,  for  we  observe  that  notice 
to  rescind  this  resolution  has  abready  been  given  in  at  the 
Sewers'  OflSce.  Such  being  the  case,  it  is  evidently  useless 
to  discuss  the  matter,  but  it  would  be  interesting  to  know 
what  motive  influenced  the  present  result.  Perhaps  the 
whole  affair  was  looked  upon  as  a  choice  of  evils  ;  on  the 
one  side  an  expenditure  of  money  which  might  or  might 
not  be  exceedingly  heavy,  and  on  the  other  the  danger 
of  another  monopoly.  We  have  no  wish  to  suggest 
that  interests,  personal  or  otherwise,  which  possibly  crop 
up  amongst  those  in  debate  may  have  led  to  the  determin- 
ation of  the  Conmiissioners  of  Sewers'  majority,  and  it  may 
therefore  be  that  the  report  of  Mr.  W.  H.  Preece,  F.R.S., 
weighed  somewhat  heavily  in  the  scale  of  Mr.  Moore's 
opponents.  Apparently  Mr.  Preece  has  gratuitously  given 
more  advice  than  that  asked  for,  and  this  has  evidently 
influenced  some  of  those  who  might  otherwise  have  voted 
for  the  motion  under  debate.  The  past  President  of  the 
Society  of  Telegraph  Engineers  and  of  Electricians  has 
always  been — unless  we  are  much  mistaken — an  opponent 
of  electric  lighting,  especially  to  the  aix;  system,  in  a  pas- 
sive sort  of  way.  Towards  an  incandescence  method  we 
hear  he  has  reason  to  be  n»ore  friendly  disposed.  It 
appears  to  us  to  be  an  ill-advised  and  egotistical  proceeding 
on  Mr.  Preece's  part  to  depart  from  the  questions  asked  of 
him  for  the  purpose  of  indirectly  throwing  cold  water  on 
the  efforts  of  those  who  view  the  electric  light  with  favour. 
At  least  this  is  the  light  in  which  we  view  the  concluding 
remarks  contained  in  the  report,  which  will  be  found  in  our 
other  columns.  We  shall  look  forward  with  increasing 
interest  to  the  reconsideration  of  this  matter,  for  although 
the  official  time  for  sending  in  applications  to  the  Board  of 
Trade  has  passed,  the  board  is  still  willing  to  entertain 
ftature  applications^  and  we  shall,  therefore,  probably  yet  see 
the  Commission  become  the  undertaker  for  the  supply  of 
electricity  in  the  City  of  London. 


Obituaby. — ^We  learn  with  regret  that  Mr.  Drury,  Chief 
Mechanician  to  the  General  Post-office,  expired  early  this 
week.  He  was  wAl  known  in  the  Postal  Telegraph  Service, 
and  his  demise  wi^^  ^  '  ".oss  to  the  department  he  had 

served  for  so  m-^  was  much  respected  by  those 

who  knew  him 


THE     "  FERRANTI "    ALTERNATING 
CURRENT    MACHINE. 


We  are  at  last  enabled  to  present  to  our  readers  a  descriptioo 
and  illustrations  of  this  much  talked  of  invention.  It  is 
well  known  that  Sir  William  Thomson's  name  was  con- 
nected with  that  of  Mr.  Ferranti  as  a  joint  inventor  of  the 
machine,  and  we  purpose,  first  of  all,  to  give  an  extract  from 
the  former  eminent  electrician's  patent,  dated  December  26th, 
1881,  and  numbered  5668.  After  describing  various  forms 
of  dynamo-electric  machines,  the  inventor  goes  on  to  aay  :— 
"  Another  form  of  dynamo  is  shown  in  part  at  figs.  1 
and  2.    This  consists  of  a  wooden  disc.  A,  with  projecting 


FIC.I. 


wooden  teeth,  t,  the  whole  mounted  on  an  axle,  b.  A  flat 
slip  of  copper  or  a  square  copper  wire,  c,  bent  round  the 
teeth,  /,  to  the  form  shown  in  the  drawing,  is  fastened  to  the 
edge  of  the  disc,  a,  in  the  manner  hereinafter  described,  and 
having  its  two  endfs  passing  in  towards  the  centre  of  the  disc 
to  two  suitably  arranged  contact-pieces.  The  fastening  of 
the  conductor,  o,  is  effected  as  follows  :  a  sufficient  number 
of  notches  are  cut  across  the  edge  of  the  disc,  A,  to  receive 
the  bends  of  the  conductor,  c.  The  conductor,  c,  bein? 
placed  in  position,  wooden  pins,  d,  are  then  laid  in  tin 
notches  over  the  conductor,  the  pins    being  of  such  » 


rie.a 


diameter  as  to  project  a  little  beyond  the  surface  rf«J^ 
side  of  the  disc,  a.  A  stout  steel  wire,  b,  is  then  ps^edt^ 
or  three  times  round  the  edge  of  the  disc,  a,  on  each  s*  oi 
the  square  wire,  c,  and  so  serves  the  purpose  of  F^ 
eadi  wooden  pin  into  its  notch,  in  that  way  binding  «^ 
conductor  wire  firmly  to  the  edge  of  the  disc,  with  sWgtB 
enough  to  resist  centrifugal  force. 

"  When  greater  electromotive  force  and  leas  resistance  i^ 
require,  the  zig-aag  may  be  made  multiple  of  slipcopptf» 


Dec.  2,  1882.] 


THB  TSLEOBAFHIO  JOUBNAL  AXD 

ELECTRICAL    REVIEW. 


427 


hereinafter  described^  with  referencse  to  the  group  of  electro- 
magnets for  this  form  of  dynamo  at  figs.  3  and  4. 

**  The  hereinbefore-mentioned  form  of  dynamo,  as  repre- 
sented at  fiffs.  1  and  2,  is  well  adapted  for  an  alternating 
current  machine ;  the  magnetic  fields  by  which  the  radi^ 


Fio.  A. 


portions  of  the  moving  conductor  are  excited  being  produced 
either  by  fixed  steel  magnets  or  by  fixed  electro-magnets, 
giving  alternate  areas  of  red  and  blue  (true  south  and  true 
north)  magnetic  polarity  on  the  two  sides  of  the  space  in 
which  the  radial  bars  move. 

^'  When  electro-magnets  are  used,  I  arrange  them  as  shown 
in  part  at  figs.  3  and  4,  so  that  each  straight  radial  part  of 


a  zig-zag  manner,  as  shown  in  figs.  3  and  4  (which  is  a  trans- 
verse section  of  fig.  3),  and  with  the  breadths  of  the  strips, 
w,  everywhere  perpendicular  to  the  surface  of  the  ring,  k.  A 
sufficient  number  of  such  copper  strips,  w,  insulated  from 
each  other,  and  from  the  iron  blocks,  m,  m,  and  ring,  K,  and 


(^^ 

e^^ 


Fzo.   B. 

joined  in  series,  form  the  exciting  conductor.  In  this  form 
of  dynamo,  a  separate  exciter  must  be  used,  and  any  con- 
venient form  of  brush  may  be  adopted." 

From  this  illustrated  extract,  our  readers  will  be  able  to 

S'^ge  for  themselves  as  to  what  extent  Mr.  Ferranti  has 
n  forestalled  by  Sir  William  Thomson,  so  far  as  priority 
of  invention  is  concerned. 


•Fio.  0. 


the  conductor,  w,  serves   to  excite  the  soft  iron   of  two 
contiguous  electro-magnets,  m,  m. 

"A  flat  circular  c»st-iron  ring,  k,  is  provided,  having 
suitably  shaped  pieces  of  soft  iron,  m,  m,  bolted  or  screwed, 
as  shown,  on  its  surface.  A  flat  strip  of  sheet  copper,  or  a 
considerable  number  of  mutually  insulated  flat  strips  are 
then  bent,  so  as  to  pass  round  these  soft  iron  blocks,  h,  m,  in 


Some  of  our  contemporaries,  when  describing  the  Gordon 
alternating  current  machine  recently,  spoke  of  the  use  of  a 
ribbon  of  copper  in  these  terms  : — 

<<  The  use  of  a  rod  or  ribbon  for  winding  the  coils  instead 
of  wire  has  recently  been  heard  of  a  good  deal.  Mr.  Qordon 
has  experimented  in  this  direction,  and  states  that  the  effect 
of  using  a  ribbon  of  such  a  width  that  the  portion  of  its 
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diameter  which  is  farthest  from  the  magnet  poles  is  in  a  field 
of  sensiblj  less  intensity  than  the  poition  near  to  them,  was^ 
that  onlj  a  veiy  small  electromotive  force  was  produced  at 
the  ends  of  the  ribbon,  an  enormons  quantity  of  horse- 
power was  absorbed,  and  in  two  or  three  minutes  clouds  of 
smoke  poured  out  of  the  machine,  owing  to  the  burning  of 
the  insulator.  The  reason  of  this  is  easily  understood  by 
looking  at  the  figures,  which  represent  a  ribbon  or  rod  of 
copper  passing  between  magnet  poles,  the  direction  of 
motion  being  supposed  perpendicular  to  the  plane  of  the 
paper.  In  fig.  a,  the  directions  and  lengths  of  the  arrows 
represent  respectively  the  directions  and  magnitudes  of  the 
electromotive  force  produced,  while  fig.  b  shows  the 
direction  of  the  current  due  to  them.  Thus  we  see  that 
only  a  small  portion  of  the  current  arrives  at  the  ends  of 
the  ribbon,  and  that  most  of  it  is  wasted  in  forming 
^eddies'  in  the  width  of  the  copper." 

We  are  not  quite  sure  of  the  precise  width  of  the  ribbon 
used  by  Mr.  G<)rdon,  but  we  beh'eve,  that  when  speaking 
with  him  on  the  subject,  he  mentioned  three  and  a  haS 
inches.  However,  whatever  it  might  have  been,  we  conld 
not  conclude  that  the  heating  effect  as  described  above  was 
due  to  local  **  eddies,"  but  rather  to  some  short-circuiting  or 
other  cause  overlooked  at  the  time.  Why  Mr.  Qoi^on 
chooses  to  employ  a  ribbon  of  such  a  width  as  to  place  its 
middle  in  such  a  position  that  it  passed  through  a  magnetic 
field  of  sensibly  less  intensity  than  did  its  outside  edges,  is  a 
matter  which  we  do  not  pretend  to  understand.  One  cannot 
help  thinking,  however,  that  these  remarks  were  aimed  at 
the  construction  of  the  machine  we  shall  now  describe. 
Pig.  5  is  a  general  view  of  the  *•  Ferranti "  dynamo-electric 
machine,  and  in  a  few  words  it  may  be  described  as  being 
made  up  of  a  cast-iron  frame  in  two  pieces,  each  carrying 
16  electro-magnets  arranged  in  a  circle,  with  their  poles 
within  a  short  distance  of  each  other,  and  having  between 
them  a  revolving  zig-zag  shaped  nng  of  copper  ribbon  com- 
posed of  12  layers.  The  two  ends  of  this  continuous  ribbon 
are  connected,  one  to  a  ring  attached  direct  to  the  axle  sup- 
porting the  armature,  and  the  other  to  a  second  ring  on  the 
axle,  but  insulated  from  it.  Two  rubbers  convey  the 
alternating  currents  to  two  terminals,  shown  on  the  outside 
framework  of  the  machine.  The  small  pulley  at  the  end 
of  the  axle  is  for  the  purpose  of  connecting  the  machine 
with  a  speed  indicator.  The  electro-magnets  are  fed  from 
a  separate  source,  in  this  instance  from  a  small  Siemens 
machine  of  the  D'^  type. 

The  armature  is  partially  shown  in  fig.  6  as  it  appears  with 


FIG.^ 


one  side  of  the  machine  taken  away .  The  length  of  the  copper 
ribbon,  which  is  wound  continuously  in  a  zig-zag  shape  so  as 
to  produce  12  convolutions,  is  120  feet.  Its  width  is  12*5  mm., 
and  thickness  2  mm.,  and  its  total  weight  18  pounds.  The 
convolutions  are  insulated  one  from  the  other  by  vulcanised 
fibre.  The  outside  diameter  of  the  armature  is  21^  inches, 
and  the  mean  diameter  15  inches.  Its  resistance  is  only 
'0265  ohms.  From  these  figures  our  readers  may  calculate 
the  mean,,  or  periphery,  speed  of  the  armature  which,  at 
the  time  of  our  first  inspection  of  the  machine,  was  running 
at  1900  revoltitions  per  minute. 

We  are  not  able  to  give  the  mechanical  details  of  the 
manner  in  which  the  armature  is  attached  to  the  axle  of  the 
machine,  as  we  understand  publication  of  tids  portion  of  the 
ftnnamtufl  woula  endanger  some  of  the    foreign  patents. 


Our  readera  of  a  mechanical  turn  of  mind  could,  htwerer, 
doubtless  suggest  many  methods  of  accomplishiog  such  an 
object,  and  we  therefore  fail  to  see  tne  neoesity  for 
keeping  back  such  details  from  the  scientific  press,  whose 
endeavour  is  usually  to  present  a  compute  description 
of  any  apparatus  its  representatives  are  invited  to  pMkly 
inspect. 

The  electro-magnets  are  alternately  north  and  soath,  and 
their  complete  dimensions  are  as  follows :  length,  about 
6  inches  ;  depth,  about  4^  inches,  and  diameter  at  widest 
part,  ^i  inches. 

The  core  of  each  magnet  is  wedge-shaped  with  ronnded 
ends. 

The  wire  on  each  electro-magnet  is  8*5  mm.  in  diameter, 
and  consists  of  but  four  lavers,  weighing  about  8i  lbs.,  and 
the  total  resistance  of  all  the  ^2  electro-magnets  connected 
up  in  series  is  2i  ohms.  The  two  lower  terminals  on  the 
machine  represent  their  ends. 

The  small  Siemens'  machine  used  for  exciting  these 
electro-magnets  produces  in  them  a  current  of  211  amperes. 
Their  poles  are  within  |  of  an  inch  of  each  other,  so  that  a 
very  intense  magnetic  field  is  the  result. 

The  height  of  the  machine  is  25  inches,  and  its  base 
measures  24  x  22  inches.  Mr.  Ferranti  informs  ns  that 
its  total  weight  is  only  11|  cwt. 

This  sms^  and  very  compact  apparatus,  with  the  aid  of 
the  Siemens'  "exciter"  (weighing  about  2  cwt.),  was  pro- 
ducing  the  current  which  kept  300  Swan  incandescent  lamps 
in  action  at  a  stated  luminosity  of  20  candle-power  each. 
The  lamps  were  arranged  between  the  main  coodnctors— 
which,  by  the  way , were  naked  copper  wires  of  one  quarter  inch 
in  thickoess — three  in  series,  so  that  an  eleclromotiveforoe 
of  about  150  to  160  volts  should  be  required  for  each  set  of 
three  lamp,  and  a  current  strength  of  about  1*4  amperes. 
We  are  informed  that  in  the  absence  of  any  but  approximate 
measurements,  the  machine  may  be  considered  as  having  an 
electromotive  force,  or  difference  of  potential  between  its 
terminals,  of  125  volts. 

It  will  be  quite  understood  that  these  figures  refer  aoWy 
to  this  particular  form  of  machine,  as  any  difference  in  u 
construction  may  be  made  to  produce  higher  or  lower  electro- 
motive force,  and,  therefore,  more  or  less  current.    Accord- 


a  difference  of  potenticd  of  52  volts,  and  the  current  strength 
was  1'4  amperes.  The  resistance  of  each  lamp  would  then 
be  about  40,  and  three  of  them  in  series  120  ohms.  One 
hundred  sets  of  three  would  give  an  external  resifltanoe 
of  1*2  ohms,  irrespective  of  the  conductors.  Therefore,  this 
would  show  that  either  the  electromotive  force  of  the 
^*  Ferranti "  machine  as  given  to  us  is  too  low,  or  that  the 
Swan  lamps  shown  in  connection  with  it  do  not  give  a  light 
of  20  candle-power  each  ;  or  again  it  may  be  that  the 
lamps  employed  are  of  a  different  type  to  those  used  by  Mr. 
Goroon. 

But  these  are  matters  of  little  importance  now  and  can  be 
put  aside  pending  the  results  of  trustworthy  tests. 

We  are  not  aware  that  there  is  claimed  for  this  machine 
much  greater  eflSciency  for  horse-power  expended  dian  a 
obtain^  from  certain  other  well-mown  types  of  dpamo- 
electric  machines,  but  the  following  advantages  are  set 
forth:— 

Its  extreme  simplicity y  and  therefore  its  non-liabUit!/ 16  fti 
out  of  order. 

Its  small  size  and  light  weight  in  comparison  wiih  owr 
machines  to  do  Uie  same  amount  of  work. 

The  trifling  weight  of  the  armature  in  comparison  to  fl* 
total  weight  of  the  machine.  . 

The  combination  qf  a  perfect  mechanical  and  tfWw 
construction  and  a  high  degree  of  electrical  BjidefUj/fi^ 
the  small  weight  of  material  employed. 
.    The  low  price  of  the  machine  considering  the  tcorl  ac&f^' 
plished. 

Whilst  writing  the  above  description  of  the  machine  w 
received  every  assistance  at  the  hands  of  Mr.  Ferranti.  w 
Monday  evening  last  a  large  number  of  gentlemen  co^ 
nected  with  the  press  and  others  scientifically  interew'* 
electric  lighting  met  in  the  Cannon  Street  Station  J^ 
Cousen  Lane,  Dowgate  Hill,  for  the  purpose  of  uublidy  in- 
specting the  "  Ferranti "  machine.  The  number  of  Swan  laBip 
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in  circuit  had  been  increased  to  a  total  of  820,  and  we  were 
officially  informed  that  they  are  of  that  type  usually  employed 
by  Messrs.  Siemens  Bros,  for  their  installations  of  the  incan- 
descence lamps,  viz.,  lamps  requiring  a  difference  of  potential 
of  41  volts,  and  a  current  strength  of  1*28  amperes  to  pro- 
dace  a  light  equal  to  18  standard  candles.  The  machine 
was  then  said  to  be  producing  160  amperes,  with 
an  electromotive  force  of  126  volts.  A  considerable 
difference  of  (n)inion  seemed  to  exist  amongst  those  present 
as  to  the  candle-power  of  the  lamps,  but  as  they  were  all 
strung  so  close  together,  it  is  quite  impossible  to  give  a  ftir 
estimate  as  to  the  amount  of  light  produced,  although  we 
should  be  inclined  to  think  that  the  luminosity  was  not 
nearly  so  high  as  that  stated.  We  say  this  not  merely  from 
personal  observation,  but  also  from  a  comparison  of  the 
following  figures  given  to  us  with  those  that  have  been 
deduced  from  many  reliable  tests.  The  indicated  horse- 
power of  the  engine — one  of  John  Fowler's  16  horse-power 
nominal — when  driving  both  dynamo-electric  machines  in 
circuit  with  300  lamps  and  including  the  interposition  of 
countershafting,  was  said  to  be  but  255,  or,  in  other  words, 
tKat  12  lamps  of  20  candle-power  are  realised  from  each 
indicated  horse-power.  The  engineer-in-charge  of  the 
"  Perranti "  system  informed  us  Siat  the  engine  indicated 
about  7  horse-power  when  driving  the  countershafting  and 
the  machines  free. 

We  leave  our  readers  to  make  their  own  calculations  and 
to  decide  for  themselves  whether  the  results  said  to  be  given 
by  the  •*  Feiranti  "machine  are  correct. 

Are  the  indications  of  the  horse-power  too  low,  or  is  the 
estimated  candle-power  of  the  lamps  too  high  ?  As  these 
are  points  which  will  be  cleared  up  by  reliable  tests,  we 
do  not  desire  that  our  remarks  should  be  looked  upon  as 
hostile  to  this  latest  development  of  dynamo-electric  machines. 
On  the  contrary,  we  are  extremely  pleased  with  the  new 
machine,  and  only  wish  to  draw  attention  to  those 
points  in  which  errors  may  most  readily  occur.  Mechanical 
engmeers  are  apparently  disagreed  as  to  the  advisabilitv  or 
even  practicability  of  constructing  such  a  form  of  machine 
with  a  very  large  armature  owing  to  the  diflScultv  which 
would  probably  be  experienced  in  firmly  secunng  the 
armature  against  the  effects  of  centrifugal  force,  but 
we  have  sufficient  confidence  in  the  ability  of  our  engi- 
neers to  believe  that  no  serious  obstacle  will  arise  in  this 
respect. 

The  differences  existing  between  the  two  latest  dynamo* 
electric  machines  publiclv  exhibited  is  very  striking. 

The  "Gordon'^  weighs,  complete,  18  tons,  its  electro- 
magnets  are  excited  by  two  "Biirgin"  machines  of  con- 
siderable size,  and  it  has  been  seen  in  operation  with  1,800 
Swan  lamps  in  circuit  of  20  (stated)  candle-power  each. 
It  is  constructed  to  actuate  from  5,000  to  7,000  similar 
lamps  with  adequate  driving-power.  The  wheel  of  re- 
volving electro-magnets  weighs  7  tons,  and  its  diameter 
is  8  feet  9  inches.  The  weight  of  wire  on  the  machine  is 
5,876  lbs. 

Its  speed  at  its  maximum  would  be  about  200  revolutions 
per  minute,  and  it  is  coupled  direct  with  the  steam- 
engine. 

The  "  Ferranti "  weighs,  complete,  llf  cwt.  Its  electro- 
m^nets  are  excited  by  a  small  Siemens  machine,  weighing 
about  2  cwt.,  and  it  has  been  publicly  shown  in  connection 
with  320  lamps  of  a  similar  character  to  those  above. 

The  revolving  armature  is  25  inches  in  diameter  at  its 
extremities,  and  its  weight  is  18  lbs. 

The  weiffht  of  wire  on  the  machine  is  290  lbs. 

Its  spe^  is  about  1,900  to  2,000  revolutions  per  minute, 
and  it  is  driven  by  belting  from  a  pulley. 

From  these  figures  interesting  comparisons  may  be  made 
as  to  the  relative  advantages  possessed  by  the  two  machines, 
although  the  "  Ferranti "  is  placed  at  a  disadvantage  by 
reason  of  its  very  smallness. 

In  conclusion  we  wish  the  inventors  and  the  Hanmiond 
Company,  which  is  i*esponsibIe  for  the  introduction  of  the 
machine,  every  success  with  the  future  development  of  this 
most  simple,  compact,  and  efficient  apparatus ;  and  we  shall  be 
much  surprised  if  the  present  dnlness  pervading  the  whole  of 
the  electric  lighting  business  be  not  greatly  brightened,  and 
the  prospects  of  h'ghtin^  by  incandescence  in  particular 
enormou^v  advanced  by  the  introduction  of  the  "  Ferranti " 
dyiiamo-eiectric  machine. 


A  ''Brush*'  40-arc  Ught  machine,  weighing  two  tons, 
was  shown  side  by  side  with  the  little  "Ferranti,"  and  it 
was  labelled  to  the  effect  that  it  was  capable  of  j>rodncing 
160  incandescence  lamps.  We  trust,  however,  that  no 
visitor  was  allowed  to  go  away  with  the  impression  that  it 
was  constructed  for  such  a  purpose. 

The  advantages  already  enumerated  are  not,  we  think, 
exaggerated,  and  one  of  the  great  drawbacks  hitlherto 
existing,  viz.,  the  high  prices  of  the  machines,  seems  to  be 
in  a  fair  way  of  being  reckoned  amongst  the  things  of  the 
past.  A  point  which  must  not  be  overlooked  is  the  lon^ 
time  the  armature  can  be  kept  running  without  any  danger- 
ous heating. 

It  is  said  that  the  machine  we  have  here  described  might,' 
with  a  trifling  alteration,  be  made  to  give  500  lights,  and  a 
machine  to  give  2,000  lights,  which  is  in  course  of  construc- 
tion, and  which  will  be  ready  to  be  supplied  at  an  early  date, 
is  only  very  slightly  larger. 

The  large  sizes  which  the  company  have  in  hand,  are  said 
to  be  capable  of  yielding  1,000,  5,000, 10,000,  and  25>000 
lights  respectively. 

The  Hammond  Electric  Light  and  Power  Company, 
Limited,  who  are  the  sole  agents  in  England  for  the 
new  machine,  are  already  in  communication  with  leading 
corporations  throughout  the  country,  in  reference  to  an 
expenditure  of  capital  under  the  provision  of  the  Electric 
Lighting  Act.  • 


MR.    PREECE'S    REPORT    TO    THE 
COMMISSIONERS    OF    SEWERS. 


Gentlemen, — Having  heard  from  your  engineer  that  you 
were  desirous  to  receive  my  opinion  on  two  imporUmt 
questions  affecting  electric  lighting  in  the  City  of  London, 
and  after  having  had  various  interviews  with  Colonel  Hay- 
wood on  the  matter,  I  have  much  pleasure  in  reporting  as 
follows :— Question  I. — Will  it  be  practicable  to  lay  in  the 
same  tube  the  conductors  of  different  companies,  for  lighting 
by  diflferent  systems  of  electricity,  without  the  conductors 
so  laid  interfering  injuriously  with  each  other  ?  Answer. — 
The  answer  to  this  question  involves  both  a  practical  and 
an  electrical  point  of  view.  Firstlv. — From  a  practical  point 
of  view,  there  is  no  difficulty  whatever  in  laying  down  a 
pipe  containing  separate  conductors  for  different  companies, 
and  no  trouble  whatever  would  be  experienced  so  long  as 
the  wires  remained  sound  and  good,  and  were  undisturbed, 
but  the  moment  failures  occurred  from  defects  in  the 
insulation  of  the  conductor,  or  from  accident,  or  when 
additions  were  needed  through  the  development  of  a 
svstem,  difficulties  of  a  serious  nature  would  arise.  Then 
the  practicability  becomes  simply  a  question  of  dimensions, 
(a)  If  the  tube  be  an  iron  pipe  of  3  in.  or  4  in.  diameter, 
such  as  those  used  for  telegraphic  purposes,  then  it  would 
be  impracticable  to  maintain  several  independent  electric 
light  wires  in  it,  for,  as  the  insulated  conductors  have 
to  b6  drawn  in  and  out  of  the  pipes,  whenever  additions 
or  repairs  have  to  be  made,  no  company  would  consent 
to  have  its  perfect  conductors  disturbed  to  allow  another 
company  to  repair  its  defective  ones.  Nor  under  any 
circumstances  could  a  conductor  so  placed  be  moved 
without  there  being  a  considerable  liability  to  damage.  All 
the  conductors  are  insulated,  either  with  gutta-percha, 
india-rubber,  or  other  substances  that  are  remarkably 
sensitive  to  damage  when  moved.  At  the  present  time 
damage  is  only  prevented  by  the  exercise  of  great  care  on 
the  part  of  those  who  have  acguhred  great  experience,  and  it 
is  hopelett  to  expect  the  exercise  of  such  care  on  the  part  of 
rival  companies  towards  the  conductors  of  their  opponents. 
We  all  know  the  tendency  that  there  is  on  the  part  of 
subordinates  and  workmen  to  convert  their  feelings  of  rivalry 
into  acts  of  maliciousness ;  indeed,  already  one  of  the  great 
troubles  that  electric  light  companies  have  to  meet  with  is  the 
malicious  interference  of  their  conductors  by  workmen  en- 
gaged in  other  concerns.  Efforts  have  been  made  to  intro^ 
duoe  conduits,  which  shall  prevent  the  necessity  of  drawingr 
in  involved  in  the  use  of  pipes,  by  constructing  them  so 
that  lids  or  coverings  may  be  Ufted  off  to  enable  the  con- 
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ductors  to  be  placed  in  their  position  or  removed.  It  has 
even  been  suggested  that  the  kerbstones  should  be  replaced 
by  iron  bo^,  in  which  the  wires  should  be  laid  ;  but  all 
these  plans  have  been  condemned  through  the  difficulties 
caused  by  crossing  streets  and  side  openings^  by  traffic,  and 
by  the  necessity  of  protecting  insulated  wires  from  Ihe 
varying  changes  of  weather  in  this  inclement  climate.  I 
know  of  no  other  practical  plan  than  that  of  drawing  in  the 
conductors  into  pipes  of  sufficient  size  well  laid  beneath 
the  streets,  (b)  If  we  take  an  iron  tube  of  large  dimen- 
sions, such  as  that  which  was  some  years  ago  laid  down 
between  St.  Martin's-le-Orand  and  Euston  for  a  projected 
pneumatio  post,  and  which  was  about  three  feet  in  diameter/ 
the  same  objections  still  apply,  though  slightly  modifi^ ; 
the  conductors  would,  however,  be  equally  liable  to  injury, 
either  through  accident  or  through  wilfulness,  whenever 
occasion  arose  for  their  being  moved  or  examined,  (c)  If, 
however,  we  construct  a  subway  large  enough  for  men  to 
circulate  through,  these  objections  would  cease,  for  then 
each  companv  would  have  its  own  conductors  protected  in 
an  iron,  lead,  slate,  or  wooden  casing,  which  would  easily 
admit  of  examination  and  repair  without  the  necessity  for 
drawing  in  and  drawing  out,  except  for  its  own  operations. 
Such  a  system  exists  in  the  sewers  of  Paris,  where  all 
electric  light  companies,  telephone  companies,  and  tele- 
graphic systems  can  be  accommodated  without  interference 
with  •each  other,  and  without  liability  to  injury.  Such  a 
system  exists  under  the  Holbom  Viaduct  and  its  approaches, 
and  indeed  for  electrical  purposes  the  arrangements  carried  out 
under  the  Holbom  Viaduct  and  approaches  are  far  superior  to 
those  which  exist  in  Paris,  the  subways  having  been  specially 
designed  for  the  reception  of  pipes.  Were  the  Holbom 
Viaduct  system  more  extensively  adopted  throughout 
the  City  of  London,  all  difficulties  would  cease.  My 
opinion,  therefore,  is  that,  except  in  a  subway  of  considerable 
size,  it  is  impracticable  to  maintain  the  conductors  of 
different  companies  in  the  same  tube.  Secondly. — From 
an  electrical  point  of  view  I  do  not  anticipate  any  injurious 
action  from  the  electrical  influence  of  one  electric  light  con- 
ductor upon  another  conductor  employed  for  the  same  pur- 
pose. If  the  flow  of  electricity  be  steady  and  uniform,  and  if 
the  conductor,  with  its  insulated  coating,  remain  perfect,  there 
can  be  no  disturbance.  When  the  flow  of  electricity  is  inter- 
mittent and  alternate  in  direction,  there  may  be  serious  dis- 
turbance upon  telegraphic  and  telephonic  wires,  but  I  should 
not  anticipate  injurious  disturbance  to  the  electric  light  cur- 
rents so  long  as  the  conductors  remained  well  insulated.  The 
disturbance  caused  by  these  alternate  currents  is  very  serious, 
and  it  is  evident  by  the  simple  fact  that  if  a  conductor 
conveving  such  currents  be  enclosed  in  an  iron  tube,  this 
tube  becomes  warm  through  its  rapid  mt^netisation  and 
demagnetisation  due  to  the  rapid  changes  in  the  electrical 
influence  about  the  conductor  ;  but  this  disturbance  would 
not  affect  the  flow  of  electricity  for  electric  lighting.  Hence, 
though  there  will  be  electrical  disturbance,  I  do  not  think 
that  it  need  be  taken  into  consideration  as  affecting  con- 
ductors employed  for  electric  light  purposes.  Question  II. — 
If  the  conductors  laid  in  a  district  by  any  one  company 
be  discontinued,  would  they  be  available  for  any  other 
company  using  a  different  system  of  electric  lighting? 
Answer. — My  reply  to  this  question  is,  that  that  depends 
upon  the  system.  If  the  conductor  were  laid  for  the 
Brush  arc  system  it  would  not  be  available  for  the  Edison 
incandescent  system,  whereas,  if  it  were  laid  for  the  Edison 
incandescent  system  it  would  be  available  for  the  Brush 
system,  thoagh  it  would  be  very  ill-suited.  There  are 
several  systems  of  electric  lighting  in  use,  which  may 
broadly  be  divided  into  (1)  the  arc  system  and  (2) 
the  incandescent  system ;  and  each  system  can  again 
be  divided  into  (la)  that  which  is  worked  with  high 
tension  and  (2a)  that  which  is  worked  with  low  tension 
electricity.  We  may  take  as  a  type  of  an  arc  system  worked 
with  high  tension  the  well-known  Brush,  while  that  worked 
at  low  tension  is  represented  by  the  Siemens.  Again,  the 
high  tension  incandescent  is  illustrated  by  that  preferred  by 
Mr.  Swan,  while  that  known  as  the  Edison  system  is  a  low 
tension  incandescent  system.  Now  each  of  these  systems, 
to  properly  fulfil  its  purpose  and  to  be  worked  judiciously 
and  economically,  requires  a  separate  and  distinct  system 

*  [This  tube  was  4  ft.  6  in.  by  4  ft.^EDS.  Eleo.  Bbv.] 


of  conductors,  whose  weight,  insulation,  and  form,  vary 
according  to  each  particular  installation.    The  arrangement 
of  conductors,  to  fulfil  the  requirements  of  an  dectric 
light  system,  is   a  very  complicated  matter  indeed.    It 
involves  mathematical  analysis,  abstruse  calculation,  and 
great  experience  and  skill  to  balance  the  energy  expended 
at  the  central  station  with  the  work  done  in  the  streets 
and  houses.    I  know  of  no  branch  of  engineering  wbeie 
more  forethought  is  necessary  to  calculate  all  the  contin- 
gencies  likely  to  be  met  with  than  a  system  designed  to  iUn- 
minate  a  large  city  like  that  of  London.    A  conductor  con- 
veying electricity  is  not  like  a  pipe  conveying  gas  or  water. 
The  pipe  which  conveys  fluids  discharges,  without  material 
loss,  the  fluid  put  into  it ;  but  the  conductor  conveying 
electricity  only  does  so  at  a  serious  loss  of  ener^.   The 
very  fact  of  conveying  electricity  means  waste.    The  con- 
ductor becomes  wai'med  in  consequence,  and  if  the  oondnctor 
be  improperly  apportioned  to  its  work  it  not  only  involves  a 
considerable  waste  of  power,  but  it  becomes  dangerondy 
and  injuriously  heated.    Every  system  requires  its  own  dis- 
tribution dependent  upon  the  area  to  be  illuminated,  Uie 
number  of  lights,  the  route  of  the  conductors,  and  the  jxwi- 
tion  of  the  generating  station.    The  whole  question  of  the 
distribution  of  electricity  for  lighting  purposes  is  in  a  very 
tentative  state ;    sufficient  experience    has  not   yet  been 
gained  to  determine  exactly  what  is  required  under  all  cir- 
cumstances, or  even  what  those  circumstances  will  be,  and  I 
think  that  those  corporations  who  have  taken  upon  them- 
selves to  supply  electricity,  have  undertaken  a  responsibility 
that  they  nave  not  sufficiently  contemplated,  and  which, 
with  the  present  state  of  our  knowledge,  is  extremely  difficult 
to  discharge.    Hence  I  say  that  while  there  may  be  cases 
where  the  conductors  of  one  company  may  be  available  for 
another  company,  there  cannot  be  a  case  where  they  are 
properly  available  unless  the  two  companies  employ  the 
same  system  and  utilise  the  same  central  station  for  the 
generation  of  their  electricity,  and  for  the  distribution  of 
their  force. 

(Signed)  W.  H.  Prbbce, 

Past  President,  Societv  of  Telegraph  Engineers  and 
of  Electricians. 

London,  November  2nd^  1882. 


THE   ELPHINSTONE-VINCENT  DYNA- 
MO-ELECTRIC  MACHINE. 


The  accompanying  drawing  shows  a  general  view  of  this 
machine,  which  has  been  the  subject  of  several  patents. 
As  long  since  as  January,  1879,  the  above-named  gentlemen 
took  out  a  patent  for  a  machine,  which  was  subsequently 
improved  upon.  These  improvements  formed  the  subject 
of  another  patent,  dated  July  18th,  1880,  and  the  improted 
machine  was  illustrated  and  described  in  our  "Abstracts 
of  published  Specifications  "  columns,  for  April  Ist,  1881. 
Various  portions  of  the  machine  have  still  further  been 
altered,  and  we  shall  refer  to  the  details  in  a  future  issue. 
Several  of  these  dynamo-electric  machines  have  just  bew 
constructed,  and  we  understand  that  their  efficiency  is 
verv  high,  but  in  the  absence  of  any  data  we  can  only 
make  this  statement  with  reserve.  The  machine  h^ 
illustrated  weighs  complete  about  26  or  ^27  cwt,  and  k 
constructed  for  working  400  incandescence  lamps.  It  will 
be  seen  that  three  V-snaped  electro-magnets  surround  the 
armature,  there  being  therefore  six  poles  of  N  and  S  alter 
nately.  Inside  the  armature  is  an  iron  spindle  carrring 
six  internal  electro-magnets  of  similar  polarity  to  tiioee 
above. 

The  armature  is  not  coiled  with  wire  as  is  usually  the 
case,  but  flat  hollow  parallelograms  of  double  wire  ire 
constructed  and  laid  on  the  outside  surface  of  thp  annitnre 
drum,  which  is  formed  of  a  kind  of  papwr-mo/LM.  Theae 
parallelograms  of  wire  are  laid  all  round  th^  drum  ov^ 
lapping  each  other,  and  they  are  firmly  bomnd  down  with 
string  or  any  suitable  binding.  ji 

The  ends  of  the  wu«  coils  are  coimect<H*d  up  with  a  ooaj- 
mutator  in  all  respects  similar  to  ihatjif  employed  in  the 
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Oramine  machines.  There  are  six  brushes  employed,  which 
can  all  be  easily  adjusted  to  the  best  point  of  the  com- 
mutator. The  ends  of  the  electro-magnets  are  brought  to 
the  terminals  seen  on  the  &ce  of  the  machine — the  inside 
ones  through  the  spindle— so  that  any  desired  coupling  may 
be  made.  There  are  several  points  of  novelty  in  this 
machine  which,  however,  we  shall  fuUy  deal  with  shortly. 

The  arrangement  of  the  armature  drum,  its  coils,  and  the 
electro-magnets  forms  the  chief  feature  in  the  machine,  for  it 
is  by  means  of  this  that  the  external  and  internal  poles  of  the 
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THE    SOCIETY    OF     TELEGRAPH     ENGINEERS 
AND  OP  ELECTRICIANS. 


An  ordinary  general  meeting  of  this  society  was  held  on 
November  2Srd,  Lieut.-Col.  Webber,  R.E.,  president,  in 
the  chair.  The  minutes  of  the  last  ordinary  general  meetins" 
having  been  read  and  confirmed,  and  the  Ust  of  proposed 


•electro-magnets  are  brought  very  near  together,  thus  form- 
^l^»  magnetic  field  of  great  intensity,  Uirough  which  the 

In'^.^ire  on  the  surface  of  the  armature  drum  pass. 
Company; 

machine,  ev       ^=^:===: 
most  simple,  c 

much  sypriseo^  Alexander  Graham  BeU,  of  telephone  fame, 
the  electnc  lighti  -      .      v    ..  f;.         •  .i 

the  prospects  of*^?®^  ^^  naturalisation,  as  a  citizen  of  the 
enormously  adv&^^  Washington  on  November  10th. — The 
dynamo-electric  h 


new  members  read,  it  was  announced  that  amongst  the 
recent  donations  to  the  society  was  a  medallion  cast  of 
(Ersted,  which  had  been  presented  by  Mr.  Erichsen.  Mr. 
Ladd  had  also  given  to  the  societv  the  original  letter  of 
Reis,  dated  July,  1863,  in  which  his  first  telephone  was 
described. 

The  president,  having  vacated  the  chair  (which  was  then 
taken  by  Mr.  W.  H.  Preece),  readanaper  entitled,  "Notes 
on  the  Telegraphs  used  during  the  Operations  of  the  Ex- 
peditionary Force  in  Egypt.*  The  work  of  one  of  the 
oldest  members  of  the  society,  Col.  F.  Bolton,  had  not 
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been  placed  on  record.  This  gentleman,  as  early  as  1855 
and  1857,  had  tnmed  his  attention  to  telegraphy  as  applied  to 
military  parposesy and  in  1861  he  had  submitted  to  the  Govern- 
ment a  complete  system.  This  system  had  been  approved 
by  Col.  Shaw,  and  in  1862  CoL  Bolton  continued  to  interest 
himself  in  the  subject,  and  read  a  paper  on  it  at  Chatham. 
In  the  same  year  he  introduced  a  portable  army  telegraph  ; 
this  was  both  acoustic  and  recording,  which  was  a  great  advan- 
tage, since  it  could  be  read  in  the  dark.  In  consequence  of  the 
vevj  fevourable  report  which  was  made  on  the  system,  it  was 
fully  adopted  at  the  end  of  1863.  In  that  year  Col.  Bolton 
joined  Capt.  Coulomb  and  drew  up  a  number  code.  Ten 
vears  ago  Col.  Malcolm  and  Major  Webber  read  a  paper 
before  the  society  on  "  Military  Telegraphy,"  in  which  a 
description  was  given  of  what  had  been  done  in  the  subject 
up  to  that  date.  The  military  telegraph  system  was  then 
stated  as  being  divisible  under  four  heads,  viz.,  "Perma- 
nent," " Semi-permanent,"  " Field," and  "Visual  Signalling." 
At  that  time  Lieut  .-Col.  Webber  suggested  that  numerical 
code  signaling  should  be  abandoned,  and  in  1876  this  view 
was  generally  adopted,  but  unfortunately,  although  the  same 
alphabet  came  into  use,  the  language  was  not  made  to 
coincide,  and  this  divergence  was  the  source  of  some  trouble 
in  E%ypt.  In  1879  the  author  read  a  paper  before  the 
Unitea  Service  Institution  on  "  Orders  in  the  Field  and  the 
Means  of  Communicating  Them,"  in  which  he  pointed  out 
some  of  the  requirements  of  a  military  telegraph  systeuL 
The  theoretical  idea  of  a  field  telegraph  in  the  front  and  a 
permanent  telegraph  in  the  rear  was  by  no  means  easy  to 
carry  out  practically. 

The  Egjrptian  State  telegraphs  are  constructed  on  the 
Indian  model.  The  mileage  of  line  ^d  number  of  instru- 
ments in  use  he  could  not  communicate  to  the  society,  as 
no  reliable  statistics  on  the  subject  existed.  The  instru- 
ments in  use  were  Morse  printers  of  the  pattern  exhibited 
before  the  society  by  Col.  Mallock  in  1872.  These  printers 
were  mounted  on  a  board  and  were  very  complete,  the  plug 
switch  at  the  back,  however,  which  was  used  tp  change  the 
station  from  "terminar*  to  "intermediate"  sometimes  led 
to  faults.  The  wire  used  was  of  the  tisual  galvanised  iron 
description,  the  gauges  being  No.  8  and  No.  11.  The  poles 
were  similar  to  those  used  in  Austria,  being  perfectly  straight 
and  rather  above  the  average  size  of  those  employed  in  this 
country.  The  insulators  were  of  the  Andrews  pattern,  and 
were  attached  to  the  alternate  sides  of  the  poles,  as  in  France  ; 
this  was  before  the  introduction  of  aitas.  The  batteries 
were  Minotto's,  and  on  a  No.  8  wire  100  miles  long  12 
to  18  cells  would  be  used,  according  to  the  state  of  the 
weather.  As  compared  with  the  Leclanch6  battery,  he 
would  remind  the  society  that  Mr.  G.  E.  Preece,  in  a  paper 
read  in  1878,  pointed  out  that  the  relative  values  were  as  100 
to  160.  As  regards  maps  of  the  circuits  he  would  state 
that  it  was  very  rarely  that  circuit  maps  were  ever  complete. 
The  personnel  was  composed  of  Egyptians  and  Europeans, 
the  head  of  the  department  being  Mr.  Le  Mesurier,  who 
also  controlled  the  railways ;  the  immediate  head  was  Mr. 
Floyer.  The  superintendents  and  senior  clerks  were 
European.  Of  the  ordinary  clerks  70vper  cent,  were  Egyp- 
tians, who  could  only  telegraph  ia  their  own  language. 
The  linemen  were  Egyptians,  and  practically  possessed  no 
technical  knowledge  whatever,  except  as  regards  the  main- 
tenance of  batteries  and  the  removal  of  line  faults.  The 
telegraph  sjrstem  was  first  established  in  1858  by  Said 
Pacha  :  the  task  was  a  very  diflicult  one.  Although  the 
native  workmen  possessed  very  little  knowledge,  yet  their 
capacity  for  hard  work  to  a  great  degree  compensated  for 
this. 

Communication  between  the  Turkish  dominions  was  kept 
up  by  a  four-wire  line  passing  through  El  Kantara.  It  had 
been  stated  in  the  daily  press  that  one  object  of  Professor 
Palmer's  expedition  was  to  destroy  this  line  east  of  El 
Kantara ;  but  Lieut.-Colonel  Webbee  did  not  believe  that 
this  was  the  case,  as  no  possible  object  would  be  gained  by 
such  action.  The  proper  course  to  have  pursued  would  have 
been  to  have  placed  instruments  in  circuit  with  the  wires  at 
El  Kantara,  so  as  to  tap  the  circuits.  The  line  of  the 
Eastern  Telegi-aph  Company  is  carried  along  the  east  side  of 
the  railway  through  Kalyub,  Cairo,  and  Ismailia.  Although 
during  the  day  the  lines  are  all  ea^y  workable,  yet  at  night, 
owing  to  the  heavy  dew,  co\isiderable  lo«s  of  insulation 
occurs.      The    Eastern   Telegl*aph  Company  have  three 


stations  in  Egypt,  namely,  at  Suez,  Cairo,  and  Alexandria.  i 
The  wires  are  maintained  by  the  Egyptian  administration.  •  'i 
The  way-leave  for  the  wires  being  a  finee  one  over  the  State  j 
railway  ;  this  line  was  very  much  injured  dnring  the  : 
war.  The  Eastern  Company  had  no  line  along  the  '  ^ 
canal.  When  the  cable  was  laid  from  Alexandria  to  s 
Port  Said,  the  object*  was  to  enable  the  traffic  to  -i 
pass  over  the  canal  wires  and  thus  avoid  delay.  On  the 
arrival  of  the  Indian  contingent  at  Suez,  the  employ^  of  the 
Eastern  Company  established  telephonic  communication  in 
the  harbour,  &c.,  and  generally  rendered  great  assistance. 
During  General  Wilkinson's  march  the  employ^  rendered 
great  assistance  in  repairing  the  damaged  lines ;  6  miles  of 
the  latter  belonging  to  the  Eastern  Company  werecompIet«ly 
destroyed  by  Arabs,  but  this  gap  was  bridged  over  bj  mean»  i 
of  an  Egyptian  line  which  was  destroyed  in  other  places  only. 
Owing  to  a  mistake  made  at  the  junction  pole  the  circnitA 
were  not  got  through.  At  Serapum,  Fayid,  «ftid  Geneffeh 
armed  posts  were  established.  Repairs  were  made  by  the 
Telegraph  Corps  during  the  night,  so  that  in  two  days  the 
lines  were  put  right  in  spite  of  great  difficulties.  The  tele- 
graph line  of  the  Suez  Canal  Company  consisted  of  one 
through  wire  and  one  wire  with  stations  at  every  "gare,"or 
places  where  the  ships  crossed  each  other.  The  line  of  the 
Canal  Company  was  not  appropriated,  but  after  a  time  they 
consented  to  signal  and  receive  messages,  although  opposition 
was  offered  at  first.  The  whole  line  of  the  canal  was  guarded 
by  blue  jackets,  who  paraded  twice  a  day  along  their  respec- 
tive beats  in  spite  of  the  severity  of  the  heat. 

Lieutenant-Colonel  Webber  here  spoke  in  the  very  highest 
terms  of  the  important  services  which  the  Naval  branch  of  the 
service  rendered.  At  the  termination  of  the  war,  the  fint 
thing  done  was  to  restore  telegraphic  communication  as 
quickly  as  possible.  The  number  of  Egyptian  employ^ 
available  at  that  date  was  very  small ;  but  about  the  25th  of 
August  everything  was  put  right  as  regards  the  Egyptian 
lines  between  Port  Said  and  Ismailia.  The  Egyptian  clerks 
are  only  capable  of  sending  foreign  messages  at  a  rate  of  five 
or  sft[  words  a  minute.  This  was  found  to  be  quite  insnffi- 
cient  for  the  purposes  of  the  army,  consequently  considerable 
delays  were  occasioned.  During  the  campaign,  field  sonndeis 
with  relays,  were  placed  at  GenefFeh,  Fayid,  and  Serapom, 
and  also  at  the  headquarters  at  Ismailia.  Of  the  three  wireft 
between  Ismalia  snd  Eassassin  one  was  employed  for  railway 
purposes. 

An  important  part  played  by  the  field  telegraph  was  the 
putting  into  communication  of  the  flanks  of  the  advancing 
columns.  As  use  was  made  in  every  case  where  possible  of 
the  existing  lines,  these  were  reconnoitred  during  the  night 
by  cavdry  ;  the  wires  were  found  pulled  down  in  seyenJi 

? laces,  but  pne  wire  proved  to  be  good  throughout.  When 
[assassin  was  occupied,  as  is  usnaUy  the  case  in  Egypt,  the 
office  was  found  to  be  in  great  conftision,  and  owing  to  the 
general  disarrangement  of  the  leading  in  wires,  considerable 
difficulty  was  found  in  putting  mattcars  straight,  but  after  a 
short  time,  calls  were  obtained  on  the  Cairo  and  lamilia 
circuits,  which  proved  to  be  Egyptian.  One  great  soniceof 
difficulty  in  working  was  owing  to  the  drying  up  of  the 
batteries.  Immediately  after  the  battle  of  Tel  El  KeWr  the 
block  of  message  work  was  very  great,  and  great  delajs 
necessarily  occurred.  One  very  important  use  of  the  tefe- 
graph  was  in  connection  with  the  railway  working,  and 
owing  to  the  great  care  exercised  by  the  non-commissioned 
officers  and  men,  the  trains  were  despatched  without  any 
accident  occurring.  Tfe«^^groper  management  of  the  rail- 
way telegraphs  by  the  stati3l9m|tHiML^P^^°^^^^ 
importance,  especially  when  a  large  nuS*  <tf 
are  received,  and  when  the  lines  are  in  a  ^  ^^ 
It  was  stated  that  in  many  cases  messages  whiel^, 
the  departure  of  a  train  often  arrived  at  their  destuTi^ 
a  considerable  time  after  the  arrival  of  the  train  to  wl 
they  referred.  The  Norwich  accident,  Lieut.-Col.  Web 
pointed  out,  was  entirely  due  to  the  want  of  good  man; 
ment  on  the  part  of  a  station-master. 

Lieut.-Col.  Wbbber  then  explained  the  arrangemenijf '^ 
military  Morse  instrument.  This  can  be  nsei" 
"  open  "  and  "  closed  "  circuit  working,  or 
relay.  The  close  circuit  principle  was  a 
and  as  regards  the  extra  expenditure  of 
which  was  occasioned  by  its  use,  this  was 
great  as  was  usually  supposed  to  be  the 
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'  ;-         The  general  eqaipment  for  the  telegraph  service  sent  to 
:.  I       Egrpt  was  the  best  ever  arranged. 

■ :,  The  insulators  employed  were  of  ebonite,  with  brass  caps, 

in  which  was  a  groove ;  the  wire  was  placed  in  this  and  then 
securely  bonnd  ;  ebonite  shackles,  with  brass  ends,  were  also 
;       nsed.    The  poles  were  painted  with  black  and  white  bands, 
which  were  very  useful,  as  it  was  a  point  of  much  more  im- 
portance that  the  invading  force  should  be  able  to  sec  the 
line  than  that  the  enemy  shonld  not  see  it. 
The  military  Morse  instmment  proved  to  be  most  satis- 
:^         fectorv  ;  its  coils  were  wound  to  a  resistance  of  800  ohms, 
and  the  galvanometer  to  26  ohms  ;  the  same  was  the  case 
.*"       with  the  field  sounder.    The  apparatus  is  provided  with  a 
'.1      good  lightning  protector,  and  all  the  connection  wires  under 
^S       the  ba^  board  are  indicated  on  the  top  by  slips  of  coloured 

wood. 
';  The    portable    batteries  nsed  were  of   the    Leclanch^ 

:  ^       agglomerate  form,  sealed  np  by  a  tar  mixture  ;  this,  how- 
ever, was  found  to  melt  by  the  extreme  heat  of  the  climate. 
J^ " '     It  is  not  an  entirely  satisfactory  battery,  since  on  a  closed 
'-  -      circuit  it  soon  runs  down. 

As  it  is  important  that  the  line  of  telegraph  be  kept  in 

good  order  constant  inspection  is  necessary  ;  in  Africa  this 

inspection  was  made  two  or  three  times  a  dav,  as  pack 

*^-'       animals  caused  constant  breaks.    Properly  speaking,  a  line 

^-  -     ought  to  have  the  poles  well  bedded  and  strongly  stayed, 

but  this  is  seldom  done,  owing  to  time  being  limited.    The 

wire  nsed  was  stranded. 

Lieut.-Ool.  Webber  then  stated  that  as  the  result  of 

•  i      practical  experience,  he  considered  that  the  wire  should  be 

made  np  into  ^mile  coils,  as  the  j^-mile  lengths  were  too 

- :       heavy  to  be  handled  easily.    The  climbing  of  the  poles  was 

*.  ^  :     very  laborious  work,  and  to  make  it  as  easy  as  possible  he 

.;  /     considered  that  the  spikes  on  the  climbing  irons  should  be 

L         on  the  inside  of  the  leg  instead  of  the  outside  as  was  usually 

the  case. 
,, ;         With   regard  to  battery  maintenance  in  hot  climates, 
,       Lieut.-Col.  Webber  exhibited  a  six-cell  Leclanch6  battery 
in  a  wooden  frame,  designed  by  Professor  Fleming.    The 
cells  of  this  battery  were  of  "  insulite,"  and  were  sealed  at 
the  top.    The  zinc  plate  was  fixed  in  a  groove,  and  each 
cell  was  divided  by  a  porous  partition,  one  chamber  con- 
taining the  zinc-plate,  and  the  other  the  carbon-plate  in 
]^       manganese  and  carbon  frtigments ;  the  latter  was  filled  with 
a  bichromate  of  potash  and  sulphuric  acid  solution.    The 
insulite  was  not  affected  by  heat ;  it  could  even  be  boiled 
with  impunity. 

During  the  15  days  of  active  operations  in  Egypt  26 
ofiSces  were  open  and  6,000  njessi^  were  sent,  a  large  pro- 
portion being  transmitted  ones.  In  some  oflBces  150  to  200 
messages  a  day  were  despatched.  The  head  ofSce  at  Ismalia 
served  as  the  central  office. 

Classification  of  the  messages  is  very  necessary,  as  the 
important  ones  require  priority  of  transmission  ;  this  classi- 
fication requires  considerable  judgment.  Many  of  the  mes- 
"  saces  which  had  to  be  despatched  were  in  cipher  from  the 
Admiralty.  These  were  transmitted  with  wonderful  accuracy 
owing  to  the  good  training  which  the  telegraph  staff  had 
iindergone  in  the  postal  telegraph  service  in  England. 

Lieut.-Col.  Webber  then  referred  to  the  work  of  Col. 
Bolton  with  reference  to  visual  signalling,  which  was  the 
handmaid  of  telegraphy. 

On  the  restoration  of  peace,  the  repairs  of  the  State 
telegraphs  were  at  once  undertaken,  and  by  September  22nd 
everything  was  as  nearly  as  possible  all  right,  though  it  will 
take  some  time  to  get  matters  perfectly  straight. 

The  fire  at  the  Cairo  railway  station  destroyed  15  wires, 
D3iiriii|h6  chief  destruction  bein^  caused  by  the  fail  of  houses.  [As 
[a  a  ^^Wds  the  division  of  telegraphs  into  classes,  it  is  generally 
^es wbicbl^ ^tat  this  refers  to  diflference  of  maUrielJ] 
^  at  their  d^-^'*  •Col  Webber  then  referred  to  the  use  of  the 
,f  the  trtifl  ^!^  *'  line  of  communication  "  which  had  come  into 
Lient.-f'^'*-  ^ase  since  the  Franco-German  war.  There  was  no 
'aj\t  of  P^  ^°*°*lbr  supposing  that  the  line  of  communication  was 
^tfrom  any  other  in  the  army.   The  materiel  employed 


The  use  of  the  military  telegraph  required  very  great 
discretion,  as  its  chief  use  was  to  transmit  orders,  and  not  for 
general  purposes. 

In  the  discussion  which  followed  the  reading  of  the 
paoer, 

Mr.  Varley  said  that  he  would  remind  Col.  Webber  that  in 
1854,  previous  to  Major  Bolton's  taking  up  the  subject,  the 
Electnc  and  International  Telegraph  Company  had  sent  out 
to  the  Crimea  a  complete  telegraph  equipment  under  General 
Neale. 

Mr.  Ansbll,  in  proposing  a  vote  of  thanks  to  Lieut.- 
Col.  Webber  for  his  paper,  said  that  a  mistake  had  been 
made  in  the  statement  that  the  Eastern  Company's  line 
was  maintained  by  the  State ;  the  line  was  kept  in  order 
by  the  company's  own  staff.  With  regard  to  the  line  of 
communication  being  kept  open  he  would  point  out  that 
there  was  a  head-quarters  in  England  as  well  as  in  Egypt. 
Mr.  Patey  seconded  the  vote  of  thanks,  which  was  earned 
unanimously.    The  meeting  then  adjourned. 


PHYSICAL  SOCIETY.— NoYBifBBR  26th. 


Prof.  Clifton,  President,  in  the  Chair. 

A  PAPER  by  Mr.  William  Ackroyd,  on  "  Rainbows  produced 
by  Light  reflected  before  entering  the  Baindrops,*'  was  read 
by  the  Secretary.  The  author  investigatea  mathemati- 
cally the  rare  phenomenon  of  three  bows,  and  inferred  that 
it  would  generally  take  place  about  sunrise  or  sunset.  Mr. 
Leoky  tnought  the  enect  had  a  simple  explanation.  It 
might  be  sai^i  to  be  due  to  two  suns,.one  (reflected)  appear- 
ing to  be  below  the  horizon. 
Mr.  ShelfOrd  Bidwell  gave  an  account  of  some  ex- 

Sriments  he  bad  made  to  test  the  theory  of  Dr.  James' 
oser,  that  the  action  of  a  selenium  cell  under  light  was 
due  to  the  hent-rays  making  a  closer  microphonic  contact 
between  the  selenium  and  the  metal  electrodes,  by  expand- 
ing the  material.  He  submitted  selenium  cells  to  dark 
heat-rays,  and  found  their  resistance  to  rise.  Under  light- 
rays,  however,  their  resistance  fell.  He  therefore  concluded 
that  Mr.  Moser's  theory  was  erroneous,  and  that  the  fall  in 
resistance  due  to  the  light-rays  is  the  differential  result  of 
the  rise  due  to  heat,  and  the  &11  due  to  light.  He  also 
explained  the  ^'  fatigue  "  of  a  selenium  cell  by  use,  as  caused 
by  its  increase  of  temperature.  When  the  cell  cooled 
again  the  fatigue  disappeared. 

Dr.  MosER  and  Professor  0.  C.  Foster  made  remarks  on 
the  pappr,  the  former  suggesting  experiments  to  test  the  re- 
versibuity  of  the  effects  observed  by  Mr.  Bidwell,  and  the 
latter  seeking  to  reconcile  Mr.  Moser's  theory  with  the  new- 
data. 

Dr.  jAJfES  MosER  then  read  a  paper  on  a  "(General 
Method  of  Strengthening  Telephonic  Currents."  This  con- 
sists in  forming  a  primary  circuit  of  the  telephone  trans- 
mitters in  derived  circuit,  a  set  of  induction  bobbins  in 
derived  circuit,  and  a  charged  secondary  battery ;  the  whole 
circuit  having  a  very  low  resistance.  Each  pnmary  bobbin 
has  a  secondary  wound  over  it,  and  these  secondaries  are 
connected  **  in  quantity "  to  the  telephone  line,  which  has 
at  its  remote  end  a  set  of  telephones  in  derived  circuit  to  the 
earth  or  return  wire.  In  this  way  one  line-wire  serves  to 
supply  a  large  number  of  separate  telephones— a  hundred 
bemg  employed  by  Dr.  Moser  to  transmit  music  from  the 
Hippodrome  in  Paris  to  the  Place  Venddme.  The  system  is 
applicable  to  long  lines,  and  the  induction  noises  are  reduced 
by  the  subdivision  among  the  separate  telephones. 


as  a 


)  fiiuji,  as  it  was  as  inconsistent  as  division  of  maintenance 
be,  or  as  having  a  distribution  of  electricity  for 
pnrposes  without  a  centre. 


American  Electrical  Quotations. — Telegraph,  tele- 
phone, and  electric  light  stocks  were  quoted  on  Wednesday, 
November  15th,  as  follows  : — 

Western  Union  Telegraph 81f 

Mutual  Union  Telegraph  26 

American  Cable 68^ 

American  Bell  Telephone  179 

Edison  Electric  Light    600 

U.  S.  Electric  Light  105 

Fuller  Electrical 23 

Lugo  Dynamo-Electric 150 
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EXPERIMENTS  MADE  AT  THE  PARIS 
ELECTRICAL  EXHIBITION  ON  ELEC- 
TRIC LIGHTS  AND  MAGNETO  AND 
DYNAMO-ELECTRIC  MACHINES. 


(By  MM.  ALLARD,  JOUBERT,  T.  LE  BLANC,  POTIER,  and 
H.  TRESCA.) 


The  resalts  of  these  experiments  have  jnst  been  presented 
to  the  Acad6mie  des  Sciences  in  fonr  distinct  series,  of 
which  the  titles^  with  the  date  of  presentation,  are  given 
below  : — 

Sitting  of  October  80th  :  Continnons  current  machines 
and  regmators. 

Sitting  of  November  6th  :  Alternating  current  machines 
and  regmators. 

Sitting  of  November  13th  :  Electric  candles. 

Sitting  of  November  20th  :  Incandescent  lamps. 

We  thought  it  best  to  await  the  complete  publication  of 
this  interesting  work,  although  a  lictle  late,  in  order  to 
present  a  succinct  and  faithful  rimmi  of  it  to  our  readers, 
and  to  bring  to  light  some  direct  inferences  derived  from  the 
figures  found  by  the  Gonmiission. 

But  it  is  important,  first  of  all,  to  define  some  slightly 
novel  terms  us^  by  the  Commission  to  note  the  diflferent 
functional  elements,  and  to  allow  of  making  useful  com- 
parisons. 

The  unit  of  work  adopted  is  the  cheval-vapeur,  whose 
value  is  75  kilogrammetres  per  second.  It  is  nearly  equal  to 
the  English  horse-power,  which  is,  however,  rather  greater. 
Here  is  the  exact  relation  : — 

One  cheval-vapeur  =  75  kilogrammetres  per  second  = 
7,360  meg.-ergs. 

One  horse-power  =  75*9  kilogrammetres  per  second  = 
7,460  meg.-ergs. 

Besisttmces,  electromotive  force,  and  intensity  are  calcu- 
lated in  ohms,  volts,  and  amperes.  The  following  are  the 
definitions  of  the  special  terms  : — 

Gheval  ileclrique :  Electrical  energy  produced  by  a  gene- 
rator calculated  in  chevaux-vapeur. 

Cheval  cParc :  Electrical  energy  consumed  by  ai^  arc  lamp 
in  chevaux-vapeur. 

Total  mechanical  return:  Belation  between  the  total 
electrical  power  furnished  bv  the  machine  and  the  effective 
motive-power  expended  on  the  machine. 

Mechanical  return  of  arcs :  Belation  between  the  electrical 
power  consumed  by  the  arc  or  arcs  and  the  effective  motive- 
power  expended  on  the  generator. 

Electrical  r$tum  of  arcs :  Relation  between  the  electrical 
energy  consumed  by  the  lamp  or  lamps  and  the  total 
electrical  energy  furnished  by  the  machine. 

Luminous  intensity :  Measured  in  Carcels. 
1  Carcel  =  9*5  standard  candles. 

The  Commission  has  only  taken  into  its  calculations  the 
value  of  the  photometric  intensity  designated- under  the 
name  of  moyenne  sphkrique.  It  supposes  the  luminous  in- 
tensity measured  in  every  direction  and  equaUsed  in  such  a 
manner  as  to  be  the  same  in  every  direction  ;  this  is  the 
only  method  which  represents  the  total  of  the  phenomena, 
and  which,  with  this  title,  can  be  compared  in  a  rational 
manner  with  the  various  elements  which  produce  this 
intensity. 

There  is  no  doubt  that  the  figures  given  by  manufacturers 
are  much  higher  than  those  which  correspond  to  the  mean 
spherical  intensity,  since,  in  general,  the  luminous  intensities 
are  taken  in  the  direction  whore  the  intensity  is  greatest. 

I.  CoNTiNTJOUfl  Current  Lamps  and  Machines. 

Table  I.  gives  the  whole  of  the  results  furnished  by  the 
continuous  current  machines  supplying  one  or  several  arc 
lamps.  The  table  refers  to  18  series  of  experiments  upon 
different  systems  with  a  number  of  variable  lamps. 

The  mechanical  observations  give  the  speed  of  the  ma- 
chines in  revolutions  per  minute,  and  the  effective  motive- 
power  expended  by  each  of  them.  It  is  to  be  regretted 
that  these  observations  are  not  accompanied  in  each  case  by 
the  extreme  diameter  of  the  induced  revolving  parts,  which 
'  of  calculating  a  very  important  element — the 


absolute  speed  at  which  the  induced  part  is  turned.  By 
comparing  the  absolute  value  of  this  speed  with  the  total 
mechanical  result,  and  with  the  mechanical  result  of  the 
arcs,  it  would  have  been  easy  to  observe  the  inflnence  of 
great  speed  of  revolution  ;  ffom  this  point  of  view  the 
number  of  revolutions  per  minute  furnishes  no  indication 
and  presents,  consequently,  only  a  secondary  interest.  Tbt 
electrical  observations  show  us  the  actual  practical  limitft 
between  which  electric  lights  will  act,  according  to  the 
size  of  the  pencils  of  carbon  and  the  volts  and  amperes 
supplied  to  the  light.  The  intensity  varies  from  109  am- 
peres with  pencils  of  20  millimetres  in  the  lighthouse  lamps 
to  only  95  amperes  in  the  Brudi  lamps. 

The  figure  relative  to  the  fall  of  potential  of  the  lamp  in 
volts  is  remarkable  for  its  relative  constancy,  since  it  only 
varied  from  single  to  double — from  58  volts  for  90  amp^ 
to  32  volts  only  for  the  Weston  lamps  of  23  amperes.  This 
low  figure  of  32  volts  corresponds  to  a  short  arc,  that  of 
58  volts  to  an  arc  relatively  Img ;  the  first  shows  that  the 
contra-electromotive  force  developed  in  the  arc  is  veiy 
variable,  still  very  badlv  defined,  and  that,  in  some  cases,  it 
may  be  notably  lower  than  32  volts. 

The  photometric  obsenrations  diow  that  the  arc  produces 
all  the  luminous  intensities  from  1,000  carcels  to  only  40 
carcels,  according  to  the  size  of  the  carbons  and  the  elec^ 
energy  expended. 

The  comparison  of  the  results  undoubtedly  furnishes  the 
most  valuable  indications.  The  comparison  between  the 
total  mechanical  result  of  the  machines  shows  the  pat 
superiority  of  the  Jurgensen  machine,  which  transrormi 
into  electrical  energy  97  per  cent,  of  the  mechanical  work 
which  is  supplied  to  it,  but  tiiere  is  a  counteraction  to  this 
advantage,  for  we  only  find  in  the  arc  82  per  cent,  of  the 
mechanical  power  expended  ;  that  is  to  say,  less  than  anr 
of  the  others,  which  frimish  in  the  arc  as  much  as  70  and 
even  77  per  cent,  of  the  mechanical  force  expended.  The* 
differences  arise  from  the  external  resistances  of  the  circnit 
being  out  of  proportion  to  the  internal  resistances  of  the 
machines,  ana  also  from  the  passive  resistances  proper  to 
each  system. 

This  iact  is  especially  noticeable  when  one  compares  the 
figures  of  the  four  last  lines  of  the  table.  It  is  seen,  for 
example,  that  the  Weston  machine,  supplying  ten  lights 

i)roduces  more  light  per  mechanical  horse-power  than  the 
arge  lighthouse  hmps  supplied  by  a  Oranmie  machine. 
The  comparison  of  these  figures  would  tend  to  make  one 
believe  that  one  gains  by  division  of  the  lights  since  the  sonll 
Weston  lamps  furnish  65'3  carcels  per  horse-power,  anj  ^ 
lighthouse  lamp  only  60  carcels.  This  is  not  the  case,  how- 
ever, and  when  we  compare  the  electric  energy  consumed  by 
each  of  the  lights,  we  find  that  the  large  one  produces  1^ 
carcels  per  arc  horse-power,  whilst  the  small  produces  oolj 
85.  This  is  because  tne  number  of  carcels  per  mechanical 
horse-power  combines  the  result  of  the  machine  and  the 
result  of  the  lamp,  whilst  the  number  of  carcels  per  art 
horse-power  comprises  only  the  expenditure  of  eJcctncil 
energy  of  the  lamp.  Thus,  for  example,  in  experiment  YIL 
the  result  of  the  Gramme  lamp  is  one  of  the  best,  not  to  flj 
the  best  of  all,  since  it  produces  121*6  carcels  per  arc  hoIS^ 

Eower  ;  we  onty  find,  however,  61*8  carcels  per  mechanic* 
orse-power.  This  is  because,  under  the  conditions  of  ti^ 
experiment,  the  total  mechanical  result  was  only  0*62.  It 
was  found,  therefore,  in  this  particular  case  that  a  ma^ 
in  bad  conditions  of  working  was  supplying  lamps  phi^L 
on  die  contrary,  in  excellent  conditions. 

The  practical  results  of  these  experiments  are  as  fdlows  .*-- 

All  machines  transform,  on  an  average,  85  per  cent  s 
work  expended  into  electrical  energy. 

We  find  in  single  lights  47  per  cent,  in  electric  eoff? 
of  the  mechanical  work  expended  upon  the  machine,  60  pj 
cent,  in  the  lights  arranged  from  three  to  five  in  tension, «« 
up  to  70  per  cent,  when  from  10  to  40  lamps  are  pla(«l° 
circuit. 

The  return  in  carcels  per  mechanical  horse-power  ia  w^ 
the  same  in  every  case,  or,  on  an  average,  35  ctfc^^ 
mechanical  horse-power,  whilst  the  arc  horse-powerftnu»* 
on  an  average : — 

120  carcels  in  lights  of  from  800  to  1,000  cartdi. 
100       „  „  250 

71       „  .,  40. 
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The  relation  of  the  intensity  of  the  current  to  the  namber 
of  carcels  presents  also  some  interest.  We  find,  on  an 
average,  that — 

lights  from  800  to  1,000  carcels  produce  9  carcels  per  ampere. 
250  to  300       „  „        6       „  „ 

100  „  „        5       „  „ 

One  can  thus  deduce  from  table  I.  the  most  suitable  rela- 
tion between  the  diameter  of  the  carbons  and  the  current 
which  traverses  the  arc.  This  calculation,  which  the  com- 
mittee has  not  made,  would  furnish,  however,  interesting 
information,  and  would  allow  of  appreciating  in  some  measure 
the  photometric  advantage  in  the  employment  of  two  fine 
pencils  burning  very  rapidly. 


power,  which  represents  79*6  carcels  per  mechanical  horse- 
power, against  60  carcels  for  lights  of  equal  power  with  a 
continuous  current.  This  experiment  shows  that  the  electric 
power  is  better  utilised  in  alternating  current  lighthouse 
machines  than  in  continuous  current  machines,  but  it  creates 
no  superiority  in  favour  of  alternating  currents,  since  in 
Berjot  lamps  of  150  carcels  the  result  is  59*7  carcels  per 
mechanical  horse-power,  and  it  falls  to  88*8  carcels  in  the 
differential  Siemens  lamps  of  89  carcels.  Alternating 
currents  have,  therefore,  shown  an  inferiority  of  result  in 
the  case  of  lights  of  low  power. 

III.  Electric  Candles. 

By  way  of  definition,  one  includes  under  the  name  of 
candles  all  lights  in  which  the  carbons  are  placed  parallel. 


Table  I. 


EESULTS  OP  EXPERIMENTS  MADE  WITH  CONTINUOUS  CURRENT  GENERATORS  AND  LAMPS. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

FonnuloB. 

Jl 

5^ 

si 

II 

33  iH 

§  ^ 

CO  M 

Il 

il 

m  MS 

da 

h 

-a 

It 

.??. 

1.  MECHA2ncAL  Obsbbyations. 

Speed  of  generators,  revolutions 
permmute        

Effective  work  of  motor,  horse- 
power         

T 

475 
1613 

800 
21-68 

1017 
4-07 

737 
4-44 

1330 
5-31 

1535 
5-32 

1695 
8-11 

1496 
8-00 

826 
5-05 

1003 
13-01 

770 
13-39 

700 
29-96 

705 
33^25 

2.  Electbigal  Obsebvations. 

R^istanoe  of  generator,  c^uns ... 

,)               cirooit       "without 

lamps,  ohms  ... 

Total  resistance,  ohms 

Intensity  of  current,  amperes  ... 
Fall  of  potential  at  lamps,  volts 

B 

I 
E 

•33 

•10 
•43 
109-2 
53 

•46 

•82 

1-27 

90 

58 

•70 

•25 
•95 

33 

53 

•66 

•12 
•78 
35 
53 

1^68 
•13 

r8i 

26^2 
445 

2^80 

1-50 
4-30 
18-6 
41 

•52 

1-25 
1-77 
19-0 
53 

4-57 

•62 
5-19 
15^3 
49^8 

7^06 

4-50 
11-55 
10-00 
47-4 

1-88 

1-50 
3-38 
23 
32 

10-55 

2-56 
13-11 

10 
44-3 

22-38 

2-60 
24-98 

9-5 
44-3 

22-38 

7-90 
30-28 

9-05 
44-3 

Work  in  total  circuit     

Bl' 

75  ff 

6-97 

13-99 

1^41 

r29 

1^69 

2-00 

•87 

1^65 

1-57 

2-43 

1-79 

307 

3-72 

„       one  lamp         

EI 

t 

T» 
/I  B  +  B 1 

7-87 

7-09 

2-37 

2-52 

r59 

1-027 

1-369 

104 

•64 

1-00 

•60 

•573 

-573 

„       aU  lamps,  horse-power 

Total  electrical  work      

Mean  electromotive  force 

7-87 
14-84 
102 

6-97 

20-96 

172 

2-31 
3-72 
84 

2-52 
3-81 
80 

3^18 
4^87 
136 

3-08 
5-08 
203 

4-11 
4-98 
193 

5-20 
6^85 
328 

8^20 
4^77 
353 

10-00 

12-43 

398 

960 

11  •SO 

840 

21-88 
24-95 
2009 

20-79 
24-51 
1971 

3.  Phoioiietbio  Obsebvations. 

Diameter  of  carbons,  inches    ... 

Horizontal  luminous    intensity, 
carcels 

Horizontal    luminous  intensity, 
maximum  carcels        

Average  spherical  luminous  in- 
tensity   

Average  total  intensity 

•79 

952 

1960 

966 
966 

•91 
607 

688 
688 

-43 

246 

465 

239 
239 

•71 

210 

805 

306 
306 

•65 

142 

537 

205 
410 

•51 

50 

227 

82 
246 

•55 

155 

357 

167 
501 

*47 

112 

184 

102 
510 

•39 

67 

72 

52 
260 

-35  &  -39 

92 

154 

85 
850 

•43 

37 

76 

38 
608 

•43 

63 

78 

39 
1500 

-43 
63 

78 

39 
1482 

4.  Pbbpoemances. 

T 

•92 

•97 

'%l 

•86 

•92 

•95 

•62 

•86 

•94 

•95 

•85 

•83 

•73 

Mechanical  work  in  arc 

t 
T 

•43 

-32 

•57 

•57 

•60 

•58 

•51 

-65 

•63 

•77 

-72 

•73 

-62 

Efficiency  of  arc 

t 

•53 

-33 

•62 

•66 

•65 

•61 

•83 

•76 

•67 

•80 

-84 

•87 

-85 

Caroels  per  meohanioal  horse-pwr. 

L 

T 

60 

31-7 

68^7 

68^9 

772 

462 

61^8 

63-8 

51-6 

653 

45-4 

521 

44-4 

, ,         electric  horse-power. . 

L 

661 

32-8 

64^2 

80^3 

84^2 

48-4 

100^4 

74^5 

54-6 

68^4 

53-4 

62^6 

60-5 

„         arc  horse-power     ... 

L 

128-8 

98-7 

103^5 

121^4 

129^3 

79-9 

121-6 

98^1 

81^3 

85^0 

63-3 

71^7 

7Vi 

„         amp^         

I 

i 

8-85 

7-64 

7^24 

8^74 

7^82 

4-43 

8-79 

6^67 

6-20 

3-70 

3-80 

4^11 

4-11 

II.  Alternating  Curbent  Machines  and  Lamps. 

The  experiments  of  the  Committee  relating  to  these  lamps 
and  to  these  machines  are  comparatively  few,  for  they  were 
only  made  upon  three  types  of  lamps  and  two  types  of 
machines : — 

1^  M^tens  machine^  supplying  1  Serrin  lighthouse  lamp. 

2°  M^ritens  machine        ,,        5  Berjot  lamps. 

8^  Siemens  machine        „        12  differential  lamps  in  8 

circuits. 

In  the  first  case  the  mechanical  and  photometric  effects 
only  could  be  measured.  The  lighthouse  lamp  produced 
a  bght  whose  mean  spherical  intensity  was  981  carcels  for 
an  expenditure  of  mechanical  power  equal  to  11*7  horse- 


Experiments  were  made  upon  the  Debrun,  Jahlochkoff*,  and 
Jamin  candles.  The  experiments  on  the  Debrun  candle  are 
very  incomplete.  It  was  proved  by  the  experiments  that  with 
10  amperes  and  50  volts  difference  of  potential  at  the  base  of 
the  candle,  the  light  produced  is  81*6  carcels  per  arc  horse- 

JDwer  and  only  14  carcels  per  mechanical  horse-power.  The 
ablochkoff  candle  (pencils  of  4  millimetres)  works  with  42 
or  48  volts  diffference  of  potential  and  7*5  to  8*5  amperes. 
It  produces  from  46  to  51  carcels  per  arc  horse-power,  and 
from  81  to  85  carcels  per  mechanical  horse-power. 

The  working  of  the  Jamin  candle  might  almost  be  called 
electrical  sleight  of  hand. 

Bv  placing  82  candles  upon  the  machine,  a  current  of  6*1 
amperes  and  77  volts  difference  of  potential  at  the  base. 
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lifi^tB  of  16  carcels  are  obtamed,  with  a  result  of  25  caroeb 
per  arc  horee-power. 

The  most  &Toarable  conditions  are  obtabed  with  48 
candles  npon  the  machine.  The  cnrrent  is  5*1  amperes,  the 
difference  of  potential  69  volts,  the  power  of  each  light  17*4 
carcelsy  and  the  resolt  per  arc  horse-power  86*4  caicds. 

When  60  lamps  are  placed  npon  the  machine  the  working 
becinnes  quite  fontastic.  The  cnrrent  is  not  more  than  3*5 
amperes  and  the  difference  of  potential  74  volts.  The  power 
of  eadi  arc  Ught  is  9*4  caroels,  and  the  return  per  arc  horse- 
power 27'S  carcels.  One  may  well  ask  what  can  be  the 
practical  interest  of  arc  lights  working  with  3*5  amperes  and 
74  volts  difference  of  potential^  and  what  woald  be  Che 
steadiness  of  an  arc  light  working  in  tiiese  conditions  ? 

Hese  few  figures  wow  that  candles  are  baasition  lights, 
intermediate  l^tween  regulators,  properly  so  called,  and 
incandescent  lamps,  giving  lower  results,  and  the  employ- 
ment oi  which  recommends  itself  much  more  by  the  sim^icity 
of  their  component  parts  than  by  their  intrinsic  value. 

Without  disputing  the  advantage  of  the  automatic  re- 
lighting of  tiie  Jamin  candle,  we  come  to  a  conclusion 
which,  tddng  into  consideration  the  figures  of  the  com- 
mittee, is  the  very  opposite  of  that  arrivea  at  by  themselves, 
that  the  Jamin  candle  is  greatly  inferior  to  the  Jablochkoff 
candle,  both  as  r^ards  the  number  of  carcels  produced 
per  mechanical  horse-power,  and  that  of  the  carcels  produced 
per  arc  horse-power,  however  superior  the  electrical  result  of 
the  arcs  may  be.  This  is  because  tiie  Jamin  candle  acts  too 
BxaeUy,  if  one  may  use  this  expression,  that  is  to  say,  with 
the  intensities  of  current  too  near  the  acceptable  limit.  In 
these  conditions,  the  small  superiority  resulting  from  a 
better  electrical  result  is  &r  firom  compensating  for  the  loss 
of  Ught  resulting  from  the  employment  of  an  arc  of  too 
smidl  volume  compared  with  the  dimensions  of  the  pencils 
of  carbon  between  the  extremities  of  which  the  arc  pUys. 

lY.  Ikcahdesceht  Lakps. 

The  experiments  undertaken  npon  incandescent  lamps 
in  closed  globes  have  diown  that  we  must  not  require  from 
them  a  luminous  power  much  greater  than  two  carcels,  at 
least  as  r^ards  the  types  represented  at  the  Electrical 
Exhibition. 

The  experiments  undertaken  by  a  special  sub-committee, 
and  the  results  of  which  were  publish^  in  the  Electrical 
Review  of  17th  June,  1882,  page  434,  have  given  practi- 
cally the  same  results  as  those  of  the  principal  committee. 

We  re-produce  in  the  subjoined  Table  XL,  the  results 
which  relate  to  the  figures  of  the  principal  committee  ;  the 
measurements  have  been  more  especially  taken  from  an 
electrical  point  of  view.  The  mean  spherical  luminous 
intensity  is,  for  the  Maxim  lamp,  074  of  the  horizontal 
intensity  when  opposite,  and  0*78  of  the  horizontal  intensity 
at  45^.  In  the  Edison  lamps,  the  mean  spherical  intensity 
is  eaual  to  0*98  oif  the  horizontal  intensity  when  opposite. 

The  horizontal  intensity  at  45*^  is  equal  to  1*33  of  the 
horizontal  intensity  when  opposite. 

For  Lane-Fox  lamps,  the  mean  spherical  luminous  inten- 
sity is  equal  to  0*58  of  the  horizontal  luminous  intensity 
when  opposite,  and  to  0*69  of  the  horizontal  luminous  inten- 
sity at  45^. 

The  Swan  lamps  had  similar  co-efficients. 

Table  U.    Experiments  ov  Incandescent  Laicps. 


M*^-"-  :i,Tme^  '-"••'•o^ 


Ohms  (under heat)... 

Volts         

Amperes   ... 
Kilogrammetres 
Mean  spherical  Inmimms  in- 
tensity ... 
Carcels  per  arc  horse-power ... 


Swaa 


2-19 
21-65 


For  lights  of  1-2  carcels  (13  candles)  one  could  only 
reckon  upon  an  effective  lighting  (mean  spherical  intensity) 
of  12  to  13  carcels  per  arc  horse-power,  and  about  10 
carcels  per  mechanical  horse-power  by  means  of  incandescent 
lamps. 


OeNEKAL  COSCLUBIOBra. 

BegolatoEB  fnnush  about  100  caztels  per  are  hmm-wwm 
Candles  „  „       40       „  »  T 

Ineaudeaoent  lan^    i,       10       „  „  ^^ 

The  economical  values  of  these  three  sjsieBK  aie,  thoe. 
fore,  about  in  the  ratio  of  the  numbers  1,  3,  and  T.semg 
that  in  each  system  the  most  intense  lights  ilviji giyedb^ 
best  result. 


TO  CORRESPONDENTS. 

No  notice  can  be  taken  of  anon jmooa  ooaummieatian.  Wfc^tgrtf 
is  intended  for  insertion  mnat  be  anthenticated  bj  tbe  naiae  tad 
address  of  the  irriter,  not  neecasarily  lor  pnbfieitiaB,  bat  ai  a 
guarantee  of  good  &ith. 

Letters,  fto.,  forthe  **Ooneqpondflnoe"  oofauans should sxme not UtR 
tban  Toeedaj  moming  if  they  are  deairBd  to  apcear  in  die  foUor. 
ing  number,  such  oommnnications  tobe  addressadtothe  "  S^ton," 
Slboibioal  Rbvizw,  22,  B»iemoater  Bow,  London,  S.C. 

Letters  rejecting  AdTertisements,  SubecciptioDS,  kc^  ahoold  be  sent 
to  the  *<Publi£er,"  Elboibigal  Rktikw,  at  abore  sddnai. 


SuBSciuFriov  Ratw 

Thb  Elboibical  Bsvisir  can  be  had,  by  order,  from  an j  newsagent 
in  town  or  oountry ;  or  it  can  be  supplied  direct  horn  the  offioe  ob 
the  following  tenns  (payable  in  adTanoe) : — 

Half-yeaily  (postage  indnded) 9i.  9d. 

Yeariy  „  „  ISs.  6d. 


FoBEiov  SuBSCBiraoir  Rates. 

To  all  foreign  countries  (except  those  mentioned  below) :— 

Half-yearly  (postage  included) lOs.  lOd. 

Yearly  „  „         2U.    8d, 

JSxeepiioiu: — ^Abyssinia,  Aden,  ^Borneo,  Ceylon,  India,  Jin, 
Labuan,  Mozambique,  Fenang*,  Persia  wU  Brindisi,  Philippiiie 
Islands^  Singapore,  Zanzibar,  to  whioh  places  the  rates  an:— 

Half -yeariy  (postage  included) lis.  lld^ 

Yeariy  „  „  23s.  lOd. 


A  few  complete  sets  of  Thx  Elbotbigal  Rkvxsw  (Vols.  1  to  10),  boood 
in  doth,  can  be  had,  price  £7  10s.  each. 

Cloth  cases  for  binding  Thb  Elbotbioax.  Rkvxbw  supplied. 


The  rates  for  Advertisements  may  be  obtained  cm  appHeation  to  & 
Publisher,  Elbctbigal  Reyibw,  22,  Patranoster  Row,  Londoa,  E.C. 

Cheques  and  Post-office  Orders  (on  Chief  Office,  London)  to  be  maik 
payable  to  H.  Aulbabtbb. 


CORRESPONDENCE. 


SECONDAEY  BATTERIES. 
To  the  Editors  of  The  Electrical  Review, 

Dear  Sirs,— At  one  of  the  last  meetings  of  the  Academj 
of  Science,  Paris,  M.  G.  Plants  described  a  new  method  of 
forming  secondary  batteries,  and  being  now  actively  engigwi 
in  the  practical  applications  of  accnmnlators,  I  thoDght  tk 
a  few  remarks  might  interest  yoar  readers  npon  this  method 
Following  the  recommendation  of  M.  Plants,  I  have  mpelf 
experimented  this  method  at  the  laboratory  of  M.  de 
Kabath,  Paris,  and  regret  to  say,  with  all  due  respect  to  the 
great  scientist  and  savatit,  that  I  cannot  agree  with  ha 
conclnsions. 

This  method,  as  well  as  the  one  previously  proposed  bj 
M.  Plants,  viz.,  of  heating  the  solntion  while  the  element 
are  bein^  formed,  do  not  present  any  real  practical  adriD- 
tages.  No  doubt  both  methods  as  applied  to  the  formatKO 
of  a  PIant<&  cell  will  quicken  such  formation,  bat  redodof 
the  lead,  either  by  heating  the  solution  or  attacking  the  sur- 
face of  the  lead  by  strong  nitnc  acid,  seems  to  me  to  np»^ 
the  very  aim  pursued  through  the  whole  scientific  resetrcbe^ 
of  M.  Plants. 

In   producing  an   artificial   formation  of  peroxide  aqi 
reduced  lead,  the  new  Plant6  cell  will  follow  the  »« 
physical  and  chemical  laws  as  do  all  other  <i|ppdary  ^- 
teries  where  the  formation  of  the  peroxide  and  rllQ^  ^ 
are  mechanically  attached.  \  ^ 

One  of  our    leading  scientists,    who   was   tf^* 
endorse  M.  Faure*s  invention  in  the  scienl^'"     ^ 
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on  several  occadons  expressed  his  opinion  that  while  by 
adding  the  peroxide'  mefchianically,  the  first  results  of  a 
gecondary  battery  so  formM  are  exceedingly  satisftictory,  yet 
the  action  of  the  ctrn'ent  combined  with  the  action  of  the 
sniphuric  acid  penietrating  to  the  heart  of  that  mechanically 
attached  p^oxide,  at  a  given  moment  (which  we  might 
consider  as  abont  two  months  for  a  secondary  battery  in 
active  service)  produces  a  new  action  of  the  current  on  the 
lead  blade  itself,  Which  then  gets  peroxidised  on  its  entire 
surface  with  a  layer  6T  crystalline  peroxide,  as  can  be  dis- 
tinctlv  seen  in  all  the  batteries  deriving  directlv  from 
M.  Plants  in  which  the  formation  is  made  by  the  sole 
action  of  the  electric  current.  This  layer  of  crystalline 
peroxide  by  its  molecular  formation  being  entirely  diflTerent 
from  the  peroxide  metihtoically  attached,  they  become  by 
•  the  action  of  the  current  independent  of  each  other,  and  as 
the  oxide,  when  not  in  direct  contact  with  the  metallic  blade 
is  virtually  a  non-conductor^  it  becomes  in  such  a  case  an 
useless  element  and  a  dead  weight. 

I  thought  it  lieccBsary  to  give  these  remarks  before 
expressing  any  definite  opinion  upon  this  new  method  of 
forming  secondary  batteries  as  described  by  M.  Plants,  and 
which  throws  us  ba^k  to  all  the  defects  of  the  batteries 
wherein  the  peroxide  is  mechanically  attached,  for  a  layer 
of  peroxide  obtained  by  charging  the  molecular  formation 
of  the  lead  will  follow  eiactly  the  same  laws. 

To  conclude,  I  will  say  that  all  the  tests  that  have  been 
made  by  myself  and  others  have  fully  demonstrated  that  as 
long  as  lead  will  be  used  to  form  the  elements  of  secondary 
batteries  ffie  only  safe  and  practical  way  of  forming  the  layers 
of  peroxide  is  by  the  action  of  the  electric  current  itself 

The  only  recommendation  I  can  make  is  to  use  20  per 
cent.,  even  25  per  cent.,  and  sometimes  as  hieh  as  30  per 
cent,  of  acid,  instead  of  10  per  cent.,  as  has  been  adopted 
by  M.  Plants. 

This  solution  cannot  be  applied  where  felt,  parchment 
paper,  or  any  other  similar  perishable  substance  is  used,  and 
from  this  I  conclude  that  the  problem  at  present  to  solve 
is  to  obtain  the  maxmum  surface  to  the  minimum  weight  of 
lead. 


Barcelona,  Spain. 
November  22nd,  1882;' 


Respectfully  yours, 
CHAS.  W.  FARQUHAE. 


ELECTRICAL     ENGINEERING    CLASSES. 
To  the  Editors  of  Thb  Electrical  Review. 

Gentlemen, — In  reply  to  your  request  for  information 
respecting  the  manner  in  which  the  classes  on  Electrical 
Engineering  are  conducted  at  the  City  and  Guilds  of  London 
Institute,    the    experiments   are   not  carried    out    under 
the  direct  supervision,  either  of  the  professor  pr  his  assist- 
ants, students  being  left  to  find  employment  for  themselves. 
The  number  of  stuaents  i^  far  in  excess  of  the  accommoda- 
tion :  one  may  see  a  dozen  to  twenty  striving  to  read  one 
am-meter  and  wondering  wl^at  it  is  all  about.    Of  formulse 
there  is  &  good  supply,  but  practical  examples  are  ^et  in  the 
future.     The  classes  are  much  too  large  to  allow  of  individual 
attention,  and  such  is  not  to  be  desired  until  the  assistants 
are  a  wee  more  courteous.    Home  lessons  nil.    The  only 
experiments  I  have  seen  performed  in  view  of  the  entire 
clase  consist  of  the  deflection  of  the  leaves  of  a  condensing 
electroscope  by  means  of  a  stick  of  shellac  rubbed  with  the 
skin    of  a  defunct  puss,  and  the  production  of  a  spark  by 
means  of  an  induction  coil.    . 

Last  session  we  were  shown  a  long-suflTering  cylindrical 
condenser  of  calculable  capacity  which  ornamented  the  right- 
hand  comer  of  the  table  for  a  considerable  period.  This, 
together  with  the  exhibition  of  a  0*8  m.  f.  condenser  and  a 
signalling  key,  makes  up  the  sum  of  the  experiments  (?). 

I  agree  with  your  correspondent  F.  W.  F.,  except  as  to 
the  experiments.  Does  he  attend  the  Monday  evening  class  ? 
If  BO,  sorely  he  is  in  error  ?  I  have  given  up  the  laboratory 
altogether,  for  it  is  a  mere  waste  of  time  when  half-a-dozen 
bewildered  students  areeaph  trying  to  measure  the  resistance 
of  the  same  battery  with  the  same  apparatus  at  the  same 
time,  alarming  results  being  the  consequence.  I  am  in  hopes 
that  when  we  are  located  m  the  new  building  things  will 
mend,  if  not  I  shall  evaporate. 
\^    .  Yours  truly, 

ghtwi.  SEA  BOOTS, 

expenditm 


To  the  Editors  of  The  Electbioil  Review. 

Dear  Sirs. — In  reference  to  the  above  I  should  feel 
obliged  if  you  would  insert  the  following  remarks  on 
F.  W.  F.'s  letter  which  appeared  in  your  last  issue.  As,  in 
addition  to  the  professor,  there  are  three  demonstrators  on 
duty  in  the  laboratory  of  the  Physical  Department  of  the 
City  and  Guilds  of  London  Technical  College,  Finsbury, 
on  Monday  and  Friday  evenings,  I  cannot  understand  how 
F.  W.  F.  can  aflSrm  that "  the  only  assistance  the  student  re- 
ceives as  a  rule  in  carrying  out  the  experiments  is  from  the 
written  instructions  attached  to  the  instruments."  Each  of 
these  demonstrators  is  only  too  glad  to  smoothe  away  any 
difficulties  the  student  may  meet  with.  Again,  since  a  con- 
siderable time  is  regularly  spent  in  overlooking  "  the  home 
lessons"  done  by  the  students^  I  presume  that  your  corre- 
spondent means  by  his  surprising  statement  that  ^^  no  home 
lessons  are  given  to  the  students  to  prepare,"  merely  that 
there  are  no  passages  from  text  books  given  to  be  read-up. 
In  fact,  leaving  out  of  account  the  questions  given  during 
the  lecture  to  be  worked  out  by  the  students  before  the 
next  lecture,  if  every  student  regularly  wrote  up  his  lecture 
notes,  worked  out  the  results  of  the  experiments  he  has 
himself  made  in  the  laboratory  in  accordance  with  the 
written  instructions  urging  him  to  do  so,  and  lastly,  graphi- 
cally recorded  the  results  of  each  experiment  on  the  sheets 
of  squared  paper  given  him  gratuitously  for  that  purpose, 
he  would,  no  matter  how  ardent  his  desire  to  work  4t  home, 
have  quite  as  many  ^'  home  lessons  '*  as  he  could  possibly  do. 

That  the  temporary  laboratories  are  immensely  over- 
crowded, in  consequence  of  the  unexpectedly  rapid  mcrease 
in  the  number  of  students  attending  the  Electrical  Engineer- 
ing Classes  at  Cowper  Street,  is  only  too  obvious  to  every  one  ; 
but  any  student  who  is  unwilling  to  put  up  with  some 
inconvenience  until  the  opening  (unavoidably  postponed 
this  term)  of  the  new  Finsbury  Technical  College,  on  the 
building  and  fitting  of  which  the  Institute  is  spending 
many  thousands  of  pounds,  should  remember  that  he  always 
has  it  in  his  power  to  slightly  diminish  the  present  crowding 
of  the  temporary  laboratories. 

Very  truly  yours, 

ARTHUR  C.  COCKBURN, 
Chief  Demonstrator. 
Physical  Department,  City  and  Guilds  of  London  College. 


INCANDESCENT  AND  ARC  LAMPS  ON  THE  SAME 
CIRCUIT. 

To  the  Editors  of  The  Electrical  Review. 

Sirs, — Allow  me  to  make  a  few  remarks  in  reference  to 
the  recent  articles  which  have  appeared  in  your  journal  on 
the  subject  of  incandescent  and  arc  lamps  on  the  same 
circuit. 

With  most  systems  of  electric  h'ghting  the  union  of  these 
two  kinds  of  light  is  impracticable,  but  by  the  Oiilcher  low 
tension  system,  with  the  arrangement  of  parallel  circuits,  it 
is  perfectly  easy  to  light  both  incandescent  and  arc  lamps  by 
the  same  dynamo  machine.  All  the  installatiops  we  have 
hitherto  had  to  carry  out  for  our  customers  have  been  made 
with  that  combination,  to  their  perfect  satisfaction,  thus 
proving  at  a  glance  that  our  system  meets  the  requirements 
of  the  public. 

If  the  dynamo  machine  is  running  r^ularly  at  its  proper 
speed,  there  is  not  the  slightest  fluctuation  perceptible  in  the 
incandescent  lamps,  and  the  light  is  iust  as  steady  as  if  they 
were  worked  independently  of  the  other. 

Everybody  can  see  this  at  our  Battersea  works,  where  a 
single  No.  i  dynamo  works  4  large  lamps  of  2,300  candle- 
power  each  and  about  50  incandescent  lamps  of  20  candle- 
power  each. 

The  reason  why  our  system  is  so  perfectly  suitable  for 
this  combination  is  simple  enough.  It  is  a  well-known  fact 
that  so  long  as  the  proper  and  regular  speed  of  the  Giilcher 
dynamo  is  maintained,  the  electromotive  force  remains 
nearly  perfectly  Constant,  while  on  the  other  hand  the 
quantity  of  the  current  varies  in  direct  proportion  to  the 
number  of  lights  and  in  inverse  ratio  to  their  resistances. 
Therefore,  even  if  the  resistance  of  one  of  the  arc  lamps 
varied  considerably,  owing  to  its  not  working  properly,  the 
fluctuations  of  the  light  would  not  be  perceptible  m  the  in- 
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candescent  lamps  on  other  circnits,  as  only  that  one  branch 
circnit  would  be  supplied  with  more  or  less  current,  accord- 
ing to  the  variable  resistance  of  the  arc  lamp,  while  the 
current  would  not  vary  at  all  in  the  incandescent  lamp 
circuits,  but  would  remain  constant  as  long  as  the  speed  of 
the  dynamo  machine  was  regular  ;  and  even  in  case  the 
resistances  of  two  or  more  arc  lamps  varied  and  absorbed 
more  or  less  current  in  their  branches  at  a  time,  the  current 
in  the  incandescent  lamp  circuits  would  still  remain  constant. 
I  am,  dear  Sirs,  yours  feithfhily, 

E.  J.  GULCHEB, 

Blectrician  of  the  Oiilcher  Electric  Light  and  Power 
Company,  Limited, 

121,  Bishopsgate  Street  Within,  E.C. 
November  24tt,  1882. 


NOTES. 


NoTiOB  TO  Beadbbs. — Subscribers  are  hereby  notified  that 
in  fature  the  supply  of  back  numbers  of  the  Electrical 
Review  cannot  be  guaranteed  by  the  publisher ;  it  is 
therefore  eznedient  that  those  who  desire  to  complete  their 
sets  should  do  so  at  the  first  convenient  opportunity.  The 
publisher  also  desires  to  give  notice  that  after  December 
next  all  copies  dated  six  or  more  months  previously  will  be 
supplied  only  at  enhanced  prices,  that  is  to  say,  4d.  numbers 
will  be  charged  6d.,  and  others  at  similarly  advanced  rates. 


The  Electric  Light.— Last  Monday  night  the  electric 
light  was  exhibited  for  the  first  time  in  Port  Elizabeth  by 
the  South  African  Brush  Electric  Light  and  Power  Com- 
pany. Six  lamps  were  lighted — three  in  Market  Square  and 
three  on  the  Hill,  near  the  Port  Elizabeth  Club— at  half-past 
8  o'clock,  and  were  kept  lighted  till  12  o'clock.  A  large 
concourse  of  people  gathered  together  at  both  places  to  see 
the  novelty,  and  all  were  much  pleased  with  the  brilliancy  of 
the  lights  and  the  steadiness  with  which  they  burnt.  What 
the  I'elative  cost  of  production  may  be  we  are  not  at  the 
moment  prepared  to  say,  but  about  the  brilliancy  of  the 
electric  light,  together  with  a  softness  it  is  difBcuIt  to  de- 
scribe, there  can  be  no  doubt.  We  presume  the  company 
will  now  make  some  proposal  to  the  municipal  authorities  in 
regard  to  the  expense  of  lighting  the  town  by  the  Brush 
light  system. 

We  have  been  favoured  with  the  following  particulars  of 
the  electric  light  now  being  exhibited  in  Port  Elizabeth  :— 
The  engine-room  is  at  the  Phoenix  Works  (Messrs.  Mangold 
Bros.),  the  engine  being  of  7  horse-power,  made  by  Messrs. 
Hornsby  and  Sons,  Grantham,  and  which  drives  the  gene- 
rating machine  at  over  900  revolutions  per  minute,  the  speed 
of  the  engine  itself  being  180  revolutions  per  minute.  The 
wire  is  carried  to  three  lamps  in  the  Market  Place,  and 
thence  to  three  lamps  round  the  Vley,  the  total  length  of  the 
circuit  being  about  one  mile. 

The  lights  will  be  exhibited  for  one  month,  from  one  hour 
after  sunset  to  12  o'clock. 

The  present  exhibition  has  been  erected  under  the  super- 
intendence of  Mr.  E.  L.  Cousens,  electrician  of  the  South 
African  Brush  Electric  Light  and  Power  Company,  Limited. 
—E.  P.  Herald,  October  ISth. 


The  Electric  Light  in  South  London.— The  Electric 
Lighting  Committee  of  the  Eotherhithe  Vestry  reported 
that  at  the  adjourned  conference  of  representatives  of  local 
bodies  a  resolution  was  passed  in  favour  of  the  vestries  and 
boards  Ughting  their  own  districts.  The  committee  recom- 
mended that  a  special  meeting  of  the  vestry  be  called  to 
consider  the  whole  question,  and  that  in  the  meantime  the 
clerk  obtain  information  from  the  various  companies  as  to 
their  terms  for  supplying  ttie  public  and  private  lighting  of 
the  parish. 

The  recommendation  was  adopted. 

In  reply  to  Mr.  Simmons  at  the  Camberwell  vestry,  the 
clerk  (Ifc.  J.  W.  Marsden)  stated  that  applications  had  been 
received  fronielectric  lighting  companies  for  four  provisional 
orders  h«enoe. 


Mr.  Middlemass,  chairman  of  the  general  purposes  com- 
mittee, brought  up  a  report  recommending  that  permifigion 
be  given  to  the  committee  of  the  Intemationd  Electric  and 
Oas  Exhibition  at  the  Crystal  Palace,  on  their  applicatioii, 
to  use  the  lamp-posts  on  the  Crystal  Palace  Parade  for  the 
purpose  of  exhibiting  improved  lights,  and  that  the  same  be 
erected  and  removed  unaer  the  supervision  of  the  sarrefor, 
and  the  old  burners  and  lanterns  reinstated  to  the  satigiiK- 
tion  of  the  vestry  ;  and  that  an  agreement  be  prepared  bj 
the  vestry  clerk  in  accordance  with  these  terms. 

The  recommendation  was  agreed  to. 

A  letter  was  received  by  the  St.  Saviour's  Board  of  Worb 
from  the  vestry  of  Camberwell,  stating  that  at  an  adjourned 
conference  of  delegates  it  was  resolved  to  recommend  the 
local  boards  to  apply  for  licences  under  the  Act.  A  letter 
was  received  from  the  vestry  of  St.  Oeorge,  Hanover  Square, 
on  the  same  subject.  The  communications  were  referred  to 
the  Lighting  Committee. 

The  Electric  Lighting  Committee  of  the  St.  Olave's  Boaid 
of  Works  report^  that  at  the  adjourned  confer^ioe  of 
delegates  from  South  London  parishes,  a  reeolation  was 
passed  in  favour  of  the  local  authorities  keeping  the  power 
to  light  the  parishes  in  their  own  hands.  The  committee 
also  reported  that  they  had  received  a  tender  for  proyiding 
the  Lane-Fox  system  at  £3  per  lamp  per  year,  the  board  to 
have  the  power  at  the  end  of  five  years  of  purchasing  the 
stock  at  the  original  cost.  On  the  motion  of  Mr.  ScoYeliit 
was  resolved  :  ''  That  a  special  meeting  of  the  board  be 
convened  for  Tuesday,  the  9th  January,  1888,  at  12  o'clock, 
to  consider  the  expediency  of  applying  to  the  Board  of  Tn»dt 
for  a  licence  to  supply  electricity  for  public  and  private 
purposes  within  the  area  of  the  district."  The  motion  ws 
seconded  and  agreed  to. 


The 


Metbopolitan    Brush    Electric    Light   m 
Power  Company  v.  Cruickshank. 

(Before  Mr.  Justice  Field  and  Mr.  Justice  Stephen.) 

ThlB  was  an  action  by  the  company  to  reooYor  a  sum  of  £20 18  ^ 
balance  of  the  amount  due  on  ten  shareB  in  the  company.  Brngntf 
the  action  in  the  high  court,  they  applied  for  judgment  under  tk 
Judicature  Act  (Order  XTV.)  as  in  an  action  there  oomd  be  no  dafeiia- 
The  defendant,  in  answer  to  the  application,  swore  that  a  oeitaL 
pamphlet  produced  was  a  pamphlet  or  prospectus  of  the  coapusj. 
which  had  upon  its  title-page  these  words,  **  Sole  concesaioniiza fv 
erecting  Brush  Arc  and  Lane-Fox  Incandescent  lights  in  London  »! 
Westmmster  and  the  whole  of  the  metropolitan  postal  district"  1^ 
then  he  swore  that  in  May  last  '*  he  applied  for  and  had  allotted  te 
him  ten  shares  of  £5  each  in  the  company,  and  paid  £10  upon  tpp^* 
cation,  therefore  relying  upon  the  company  and  upon  the  faith  oitk 
representations  by  the  company ;  and  that  had  it  not  been  for  f^A 
statement  he  should  not  have  applied  for  any  of  the  shares ;  and  thr 
he  had  since  ascertained  that  such  statements  were  untrue,  and  tbi 
the  Anglo-American  Brush  Electric  Light  Company  and  the  BnOek 
Electric  Light  Companr  had  at  that  time  the  right  to  erect  thelopr 
referred  to  within  tne  district ;  and  that  he  beuerod  that  the  rtath 
ments  referred  to  were  known  by  the  company  to  be  untme."  T^ 
Judge  at  Chambers  was  not  satisfied  with  this  affidavit,  and  tk 
defendant  made  a  further  affidavit  that  he  first  became  aware  ^  ^ 
statement  referred  to  was  untrue,  a  day  or  two  before  the  action  w 
brought.  The  learned  judge  (Mr.  Justice  Watkin  WiUianu)  ««^ 
not^satisfied  with  the  affidavit  as  not  distinctiy  showing  that  tbe  d^ 
f endant  had  seen  and  read  the  pamj^hlet  before  he  applied  i(a» 
shares,  and  so  he  g^ve  leave  to  enter  judgment  for  the  sum  duad 
This  was  an  appeal  by  the  company  from  that  decision. 

Mr.  Bower  appeared  for  the  company ;  Mr.  Roee-Lmes  te  * 
defendant. 

The  Court,  in  giving  judgment  yesterday,  said  they  thoaglit  t^ 
a  defence  was  so  far  sufficiently  stated  as  to  require  that  it  w^ 
be  tried.  Thev  were  not  now  to  decide  whether  or  not  it  wai  trot  a 
fact,  but  whether  it  was  substantiaUy  stated  and  aUeged,  u^^ 
thought  that  it  was.  The  defendant  had  sworn  that  he  had  a^ 
for  and  taken  the  shares  *'  reiving  upon,  and  on  the  faith  ci^  ^ 
representation  referred  to,  ana  that  just  before  the  action  he  » 
found  out  that  it  was  false  and  fraudulent,  and  he  was  eotitku  c 
have  that  question  tried.  A  party  who  aftSer  h©  had  entered  iiie* 
contract  discovered  that  he  had  been  induced  to  enter  into  i^^"]^ 
of  fraud  was  entitied  to  set  up  that  ground  as  a  defenoe.  iWoo^ 
for  judgment,  therefore,  must  be  set  aside,  especiaU^  as  it  vas  rfw** 
that  this  action — only  for  £20— had  been  brought  m  the  higk  ^ 
for  the  very  purpose  of  thus  obtaining  judgment  summarily. 


The  Elbcteic  Light  at  the  BmMiNGHAir  Cite: 
Show.— The  Birmingham  Daily  Post  of  the  28th  nit.  o.^- 
— "  Perhaps  one  of  the  first  things  to  attract  the  »tt«tt  J 
of  visitors  in  the  implement  department  is  an  instdlitj*  * 
electric  light  by  Messrs.  Smith  and  ChambCTWn, «  j^ 
Solar  Works.  The  special  permission  of  the  C<mai^ 
been  given  for  this  display  at  Messrs.  Tangye's  8t«»J*^* 
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10  and  24,  and  the  instaUation  is  invested  with  additional 
interest  and  importance  by  the  fact  that  this  is  the  first  time 
the  Edison  light  has  been  shown  in  Birmingham.    The 
results  achiev^  are  such  as  to  excite  considerable  admira- 
tion, and  to  show  beyond  dispute  the  ease  and  advantage 
with  which  the  electric  light  may  be  adapted  to  domestic 
use.    There  is  no  attempt,  in  consequence  of  the  limited 
space,  to  illuminate  any  extensive  area,  but  simply  an 
endeavour  to  show  what  may  be  done  by  the  electric  light 
in  rooms  such  as  private  libraries,  picture  galleries,  dining- 
ball^  drawing-rooms,  Ac.     The  light  is  pr^uced  by  two  of 
Edison's  dynamo-electric  machines,  each  driven  by  Messrs. 
Tangye's  coupled  gas-engines  of  2^  horse-power  (?).  Hitherto 
it  has  been  difficult  with  gas-engines  to  secure  a  steady 
electric  hght  owin?  to  tlie  intermittent  motion,  but  in  the 
pr^ent  invention  there  are  two  impulses  at  each  revolution, 
which  causes  a  perfectly  steady  working,  and  in  no  way  dis- 
turbs the  light.    One  of  the  dynamos  is  equal  to  supplying 
sixty  lights,  and  the  other  fifteen,  and  they  convey  the 
cnrrent  to  four  chandeliers^  ten  pendants^  a  three-light 
bracket  and  a  hall  lamp.    The  chandeliers  are  of  such 
artistic  and  elegant  design  that  in  themselves  they  are  well 
worth  seeing.    The  illumination  is  brilliant  without  being 
so  intense  as  to  be  painful  to  the  eyes,  and  its  steadiness  and 
entire  absence  of  heat  should  make  it  exceedingly  desirable 
for  the  purposes  to  which  Messrs.  Smith  and  Chamberlain 
show  its  adaptability.*' 


Thb  Lane-Fox  Lamp. — The  directors  of  the  Anglo- 
American  Brush  Electric  Light  Corporation  have  placed  the 
direction  of  the  Lane-Fox  Incandescent  Lamp  Department, 
Portpool  Lane,  in  the  hands  of  Mr.  St.  George  Lane-Fox. 


Fittings  fob  the  Electric  Light,  &c. — Messrs.  Fara- 
day &  Son,  of  Bemers  Street,  W.,  have,  we  believe,  designed 
and  manufactured  the  special  fittings  ordered  for  the  Swan 
lamps  that  are  being  supplied  to  H.M.S.  Himalaya.  These 
are  of  a  less  fanciful  type  than  those  recently  made  by  the 
same  firm  for  the  Invicta,  the  main  requisite  in  a  troop-ship 
being  safeguards  against  tampering  on  the  partof  "larkers. 

The  first  instance  of  the  employment  of  the  incandescent 
electric  lamp  for  the  lighting  of  a  West  End  shop-front  is 
probably  that  of  Mr.  Mayall's,  at  the  comer  of  New  Bond 
Street  and  Grafton  Street.  Since  September  thirty-six 
Swan  lamps,  fed  by  a  Granmie  machine,  have  brilliantly 
illuminated  the  life-size  photographs  in  the  windows.  The 
work  has  been  carried  out  by  the  above  firm,  and  special 
Sttings  have  been  designed  representing  a  Renaissance 
illegorical  sun,  flanked  by  vines,  ^om  the  tendrils  of  which 
;he  little  bulb  lamps  are  made  to  depend.  The  design  is 
I  complete  departure  from  those  in  vogue  for  older  illu- 
Binants,  while  the  central  featare  of  the  sun  has  an  appro- 
priate reference  to  the  photographic  art. 

The  electric  light  is,  we  understand,  to  displace  the  old 
;anbnmers  in  the  theatre  of  the  Eoyal  Institution,  Albe- 
narle  Street,  during  the  forthcoming  Christmas  and  Friday 
tvening  lectures.  The  Swan  lamp  is  now  festooned  along 
he  galleiy  front,  being  strung  between  the  beaks  of  brackets 
epresentmg  a  species  of  *'swan  with  two  necks."  Other 
amps  are  &ed  in  the  circular  roof,  their  light  beine  directed 
>y  means  of  a  parabolic  reflector  stronglv  upon  the  screen 
pposite  the  audience.  It  has  been  found  that  forty  incan- 
lescent  lamps  thus  disposed  light  the  theatre  as  effectually 
s  the  126  gas  jets  hitherto  employed.  The  arrangement 
nd  details  have  been  carried  out  by  Messrs.  Faraday  &  Son. 


The  Electric  Light  in  London.— The  electric  lighting 
ompanies,  says  The  Building  and  Engineering  Times,  are 
ot  disheartened  by  the  failure  of  some  of  them  to  secure 
lercantile  success,  and  a  number  have  given  notice  of  their 
itention  to  apply  to  the  Board  of  Trade  under  the  Act  of 
882  to  enable  them  to  light  the  City  by  electricity.  A  fair 
eld  and  no  fiavour  should,  and  we  hope  will,  be  the  order  of 
ae  day,  but  in  the  multitude  of  competitors  there  may  be 
^me  inconvenience  occasioned  to  the  public.  The  feeling 
%  the  Commission  of  Sewers  is  that  all  future  experiments 
:iiist  be  made  at  the  expense  of  the  companies  themselves, 
Tid  not  at  that  of  the  ratepayers. 


ELBcrrBic  Lighting  in  Croydon. — Mr.  Charles  Lee,  in 
writing  to  the  Croydon  Chronicle,  says  : — "  That  the  whole 
problem  of  lighting  fay  electricity  has  been  solved  by  the 
'  Brush '  or  any  other  company  is  quite  contrary  to  my 
conviction,  and  was  never  stat^  by  me,  in  fact,  I  am  fully 
persuaded  we  have  only  just  touched  the  fringe  of  the 
subject,  and  that  much  more  than  we  have  now  the  slightest 
conception  of  will  be  accomplished  in  the  (perhaps  near) 
ftiture,  both  as  to  lighting  and  locomotion.  What  I  said 
was  that  the  South  Eastern  (please  to  take  due  note  of  the 
name)  Brush  Electric  Light  and  Power  Company,  Limited, 
were  prepared  to  undertake  the  lighting  of  a  certain  part  of 
Croyoon  at  a  price  not  exceeding  that  of  gas.  If  they  do  this 
at  a  loss  to  their  shareholders,  that  is  a  question  to  be  settled 
among  themselves ;  and  with  the  guarantees  Local  Boards 
can  demand  there  is  nothing  to  be  lost,  but  everything  to  be 
gained  by  the  public  of  Croydon. 

^*  I  have  been  led  to  look  into  this  subject  as  treasurer  of  the 
new  Wc»leyan  church  in  the  Lower  Addiscombe  Road,  which 
it  was  desired  to  light  by  electricity;  we  tried  in  all 
quarters,  but  for  the  present  we  are  blocked,  I  trust  not 
for  long.  In  the  last  number  of  the  London  OazetU  will  be 
found  a  notice  of  application  to  the  Board  of  Trade  for  a 
Provisional  Order  by  the  South-Eastem  Brush  Electric  Light 
and  Power  Company,  Limited,  which,  if  granted,  will  give  to 
Croydon  the  great  desideratum,  the  electric  light." 


Electric  Lighting.  —  We  understand  that 
Lewis,  of  Liverpool,  are  lighting  up  one  of  their  houses 
with  fifty  Pilsen  arc  lamps  and  they  have  appointed  Messrs. 
Woodhouse  &  Rawson,  of  London  and  Belfest,  contractors 
for  carrying  out  the  work. 

Electric  lighting  experiments  are  about  to  be  made  at 
Aberdeen,  as  will  be  oteierved  below,  and  every  effort  is  to 
be  made  to  enable  the  public  to  see  the  light  at  its  best. 

The  Liverpool  Health  Committee  last  week  decided  not 
to  allow  the  further  adoption  of  the  electric  light  for  shops 
in  the  town  until  the  matter  has  been  dealt  with  by  the 
Council. 

The  electric  light,  after  a  good  trial,  has  been  found  to  suit 
admirably  the  dye  works  of  Messrs.  P.  and  P.  Campbell, 
Perth.  The  light  is  used  in  the  four  principal  departments, 
viz.,  the  dye  house,  the  cleaning  house,  the  finishmg  house, 
and  the  overhauling  room. 

Mr.  Beckingsale  visited  Aberdeen  on  the  28th  ult.,  for 
the  purpose  of  arranging  the  positions  of  lamp-posts  for 
Brush  arc  lamps,  sixteen  of  which  are  to  be  placed  m  Castle 
Street,  part  of  Union  Street,  Market  Street,  and  Guild  Street. 
They  will  range  from  60  to  90  yards  apart,  and  will  be  placed 
at  the  same  height  as  those  in  Dundee  (about  20  feet). 
Three  lamps  are  also  to  be  placed  in  the  public  hall  in  the 
Municipal  Buildings.  The  authorities  of  the  town  have 
entered  into  a  contract  with  the  Brush  Electric  Light  and 
Power  Company  of  Scotland  for  this  installation.  Mr. 
Beckingsale  is  the  general  manager  and  electrician  of  the 
company.  We  also  learn  that  the  temporary  installation  of 
the  Brush  system  in  Dundee,  concerning  which  we  made 
some  remarks  in  our  *'  Notes  "  columns  last  week,  is  now 
working  very  satisfactorily. 


The  Transmission  op  Motive-Power. — We  read  that 
MM.  Piette  and  Krizik,  the  inventors  of  the  well-known 
"Pilsen"  arc  electric  lamp,  have,  at  an  agricultural 
gathering  at  Lundenburg,  in  Germany,  been  driving  an 
ordinary  threshing  machine  by  electricitv  and  illuminating 
at  the  same  time  the  yard  in  which  the  machines  were 
exhibited. 

The  Anglo-American  "Brush"  Corporation.— At  a 
meeting  held  on  the  29th  ult.,  it  was  resolved  that  a  call 
of  £3  per  share  be  made  on  the  £4  paid-up  shares  of  the 
Corporation,  to  meet  the  cost  of  extension  of  works  and 
macninery  and  manufacture  of  stock,  the  same  to  be  payable 
in  instalments  of  £1  each  on  the  1st  January,  the  1st  Febru- 
ary, and  the  1st  March,  1888. 


Electrical  ExHinrnoN,  Royal  Aquarium.— We  are 
informed  that  the  opening  of  this  exhibition  is  now  post- 
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poned  till  the  2l8t  December.  The  transept  is  set  aside  for 
various  systemsy  incladiDg  those  of  Henley,  Oiilcher,  Siemens, 
Paterson,  &c.,  while  the  courts  on  the  gronnd-floor  will  be 
occapied  by  Latimer  Clark  and  Co.  (Hopkinson),  Jabloch- 
koffy  Duplex,  Edmnndson  &  Co.  (Swan),  Dixon  and  Gbnlard, 
D'Humy,  and  perhaps  Lane- Fox.  The  annexe  will  be  the 
locality  for  the  Thomson-Ferranti  system,  and  for  an  interest- 
ing general  collection,  indnding  eleven  or  twelve  motors. 
The  pictnre  galleries,  <&c.,  will  be  limited  by  the  Edison 
Company  and  Messrs.  Woodhonse  and  Eawson.  The  edibi- 
tion  will  also  include  telephones  and  electrical  meters. 


The  Steamship  "  Scotia." — The  8.8.  Scotia  of  the  Tele 
^aph  Construction  and  Maintenance  Company  has  left  the 
Victoria  Docks  for  the  Thames  Iron  "Works  ana  Ship  Build- 
ing Company's  Dry  Dock,  where  she  will  be  overhauled 
previous  to  her  going  up  to  the  company's  works  off 
Greenwich.  She  will  then  ship  the  new  cable  which  has  been 
made  there  for  the  Eastern  Extension  Company,  and  which 
is  to  be  laid  between  Suez  and  Aden. 


Extension  of  the  French  Government  Cables  on 
THE  North  Coast  of  Africa. — The  s.8.  International, 
Capt.  W.  F.  Wardroper,  arrived  on  Monday  evening,  the 
27th  inst.,  at  her  moorings  off  the  Silvertown  Telegraph 
Works,  on  her  return  from  laying,  for  the  French  Govern- 
ment, cables  along  the  coast  of  Tunis.  These  cables  con- 
sist of  four  sections,  namely,  from  Soussa  to  Sphax,  from 
Sjjhax  to  Bordj-Djerib,  on  the  west  coast  of  the  island  of 
Djerba,  from  Bordj-Djerib  to  Gabes,  and  from  Aghir, 
on  the  east  coast  of  Djerba,  to  Zarzis,  on  the  frontiers 
between  Tunis  and  Tripolis.  The  International  left  the 
Thames  on  the  21st  September  last,  and  the  ex- 
pedition was  in  charge  of  Mr.  Theophilus  Smith, 
assisted  by  Messrs.  H.  Benest,  J.  Rymer-Jones,  J.  W.  A. 
Knox,  and  others,  whilst  the  French  Government  was 
represented  during  the  making  and  laying  of  the  cables 
by  Mr.  J.  Eambaud,  engineer  in  the  French  Telegraph 
Administration,  assisted  by  Messrs.  Schaeffer,  Durregne,  and 
de  Nerville.  Mr.  Cheylus,  Directeur-ing6nieur  des  T^16- 
graphes,  who  is  the  head  of  the  French  Telegraphs  in  Tunis, 
joined  the  ship  at  Soussa,  to  witness  the  laying  operations. 
We  gave  in  our  issue  of  the  2nd  September  last  some  par- 
ticulars as  to  the  various  landing-places  of  these  cables. 


The  Telephone  Cable  across  the  Tay. — The  Dundee 
Harbour  Committee  have  come  to  the  conclusion  that  the 
position  of  the  National  Telephone  Company's  cable  across 
the  Tay  is  objectionable,  as  it  restricts  the  anchon^e  ground 
in  the  river.  This  fact  is  to  be  reported  to  the  Board  of 
Trade,  and  a  proposal  made  to  have  the  cable  placed  as  near 
to  the  Post-office  cables  as  possible. 


The  Metropolitan  District  Railway  Company  and 
THE  Postmaster-General,  in  the  Matter  of  the 

Electric  Telegraph  Acts. 
(Before  Mr.  Justice  Field  and  Mr.  Justice  Stephen.) 
TliiB  WS8  an  applioation  on  the  part  of  the  Fostmaeiter-General,  under 
the  Ekotrio  Telegraph  Acts,  1868  and  1869,  to  compel  the  Metropolitan 
District  Hallway  Company  to  allow  access  to  their  railway  for  the 
purposes  of  the  electno  telegraph  communication  now,  tmaer  those 
Acts,  vested  in  the  Post-office.  The  affidavits  on  which  the  application 
was  made  stated  that  by  those  Acts  the  Fostmaster-C^eneral  had  ac- 
quired the  telegraphs,  and  among  others  had  acauired  the  undertaking 
of  every  telegraph  company  with  which  the  Metropolitan  Railway 
Company  had  any  a^freement ;  that  at  the  time  the  company  were  the 
owners  of  telegraphic  apparatus  which  constituted  a  complete  system 
of  telegraphy  in  connection  with  the  working  of  trains  and  the  traffic 
of  the  company,  and  there  was  no  post,  wire,  or  other  telegraphic 
apparatus  belonging  to  any  telegrapiiio  company  on  the  company's 
lines  which  was  necessaiy  for  establishing  such  a  system  of  telegraphy ; 
that  the  telegraphic  am>aratu8  belonging  to  the  company  remained 
the  absolute  property  of  the  company  after  the  acquisition  by  the 
Fostmaster-Oeneral  of  the  undertakings,  under  the  9th  section  of  the 
Act  of  1868  ;  and  that  he  became  entitled,  at  his  cost,  to  caU  upon 
the  company  to  erect  and  maintain  additional  wires  ;  and  that  he  be- 
came entitled  to  a  perpetual  right  of  way  for  his  poles  and  wires 
over  the  whole  of  the  system  of  the  railway  company ;  that  the 
question  of  compensation  had  been  referred  to  Sir  Henry  Keating, 
who,  in  1879,  awarded  to  the  company  the  sum  of  £22,245, 
whidi  had  been  paid;  and  that  on  the  bih  of  December,  1881, 
the  Postmaster- G^eneral  had  sent  to  the  general  manager  of  the  com- 
pany a  letter  endoeing  an  order  m>on  uie  oompany  for  the  erection 
of  a  14 -wire  cable  between  Gk>wer  Street  and  Portland  Bead  stations, 


at  the  usual  rate  ol£l  per  wire  par  mile  for  cost  of  maintenaaoe.  1^ 
manager  replied  Uiat  the  amount  of  payment  must  first  besettied  vift 
the  company.  The  Postmaster-General  replied  that  Uie  ooimt&T 
were*  not  entitled  to  anything  above  the  sum  already  awardMind 
paid.  Tliis  was  disputed  by  the  oompany,  who  alleged  tint  the 
Postmaster-General  had  made  pa3rment8  to  other  oompaniei  for  *'iny 
leaves**  under  similar  circumstances,  but  which  the  Poatmister- 
General  denied.  Correspondence  continued,  resulting  in  a  refoMl  oa 
the  part  of  the  company,  and  this  led  to  the  present  application. 

The  Attomey-G^ieral  (with  him  Mr.  R.  S.  Wright)  now  ^uplied  on 
the  part  of  the  Postmaster-General  for  a  mand4imu$  to  the  comptoj  to 
direct  them  to  do  and  aUowwhat  he  required.  The  leaznedAtUsnij- 
Genend  stated  the  effect  of  the  enactments  and  of  the  affidayits,  ud 
after  hearing  him, 

The  Court  granted  a  rule  ttitt. 


TiDiNas  OF  Comfort  and  Joy. — Some  time  ago  a  Bm- 
rend  gentleman  in  Glasgow  cheered  electriciana  witb  the 
encouraging  news  that  tnej  were  working  one  their  am, 
salvation  as  well  as  that  of  world  at  large.  The  BrtJUymi 
now  comes  forward  to  soothe  the  troubled  breast  of  thelhaI^ 
holders  of  the  Subsidiary  Brush  Companies  as  follows  :- 
"  With  regard  to  wliat  comfort  holders  of  patents  of  tk 
present  various  systems  of  electric  lighting  may  tab 
from  these  encouraging  remarks  (that  certain  companki 
are  paying  their  own  expenses),  it  must  be  borne  in 
mind  that  the  new  invention  is  ^et  in  its  earliest  stages,  and 
that  their  patents  may  at  any  time  be  rendered  valoeksb; 
the  discovery  of  new  and  perfected  apparatus.  It  is  not  an 
agreeable  contingency  to  nave  to  face,  but  it  is  none  die 
less  a  fact.  In  all  experience  regarding  the  developm«itof 
great  commercial  ideas,  it  has  generally  been  the  role  that 
the  pioneers  of  a  special  indwtry  have  been  financiiilj 
losers.  This  is,  however,  an  inevitable  result  of  the  coo* 
tinned  progress  of  science  and  civilisation." 


Institution  of  Civil  Engineers  of  Ireland.— At  tfe 
opening  meeting  of  this  institution  on  Wednesday,  the  6^ 
prox.,  a  paper  on  "Magneto  and  Dynamo-electric  Machiuei*' 
will  be  read  by  Mi*.  Angelo  Fahie,  C.E.,  and  will  be  illus- 
trated by  numerous  diagrams  and  some  interesting  eipffl- 
ments.  A  number  of  incandescent  electric  lamps  will  be 
shown  in  action.  In  our  next  issue  we  hope  to  give  mk 
extracts  from  this  paper. 


The  London  and  Globe  Telephone  and  MAiNTKyiyn: 
Company. — This  company,  having  received  the  neceasy 
licence  from  the  Postmaster-General,  are  about  to  begia 
opening  telephonic  exchanges  in  this  country.  We  hw 
also  received  information  to  the  effect  that  Mr.  i<xk  D. 
Husbands  has  resigned  his  position  as  general  mana^» 
the  company,  so  that  hfr  may  be  able  to  attend  to  pmne 
affairs. 

Special  Meeting. — A  special  meeting  of  the  Medi- 
terranean Telegraph  Company  is  called  for  to-day,  U)  (x^^ 
an  offer  which  has  been  made  by  the  Eastern  Tdegnfk 
Company  to  purchase  the  telegraph  lines  of  the  undertiiiBf' 

A  New  Departure.— Mr.  Fawcett  has  nominated  a  li^ 
as  medical  officer  to  the  Telegraph  Department,  Genial  Pis- 
office,  London,  the  reason  assigned  is  that  the  fair  8ei  '^ 
especially  represented  amongst  the  officials  of  that  dcpiR* 
ment.  The  Lancet  condemns  in  vigorous  language  liw  ^ 
and  calls  upon  Mr. 'Gladstone  to  overturn  the  nominatidi 
The  clerks,  male  and  female,  are  said  to  have  sent  a  pea^ 
to  the  Postmaster-General  praying  him  to  cancel  6f 
appointment. 

Williams  v.  Western  Union  Telegraph  Coiffj^- 
Hatch  v.  Western  Union  Telegraph  Company.— ft«c 
a  New  York  source  we  gather,  in  reference  to  the  w^ 
suits,  that  Mr.  Sewell,,of  Sewell  and  Pierce,  who  wis* 
counsel  for  Messrs.  Hatch  and  Williams,  said  :— 

It  wm  be  remembered  that  in  February,  1880,  a  suit  w«s  «-*«  K 
them  to  xestrain  the  threatened  consolidation.    Mr.  Gould  i 
ing  a  cable  to  Europe,  and  tried  to  get  control  of  tl^  { 
Western  Union  Telegraph  Company.     He  was  then  - 
of  the  American  Union  Tele^ph  Companr,  and  by  i 
rates  and  other  operations  he  succeeded  i^^-dfi^S^^o 
Western  Uoion  until  he  got.it  down  to  such  3%^, 
it  would  pay  him  to  purchase.  About  this  time  ijj^j^  ^ ' 
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Ids  inttrsBt  in  the  Western  Union  and  Mr.  Gonid  suddenly  proeUdmed 
bifflsslf  the  owner  of  a  majority  of  that  stoo^  A  plan  was  then  formed 
toeoDiolidatethe  Western  Union,  American  Union,  and  Atlantic  and 
Faoific,  and  to  do  this  the  capital  stock  of  the  Western  Union  was 
increased  from  40,000,000  dels,  to  80,000,000  dels.  Of  the  increase 
16,000,000  dols.  wdre  dirided  among  the  holders  of  the  Western  Union 
stock.  The  project  was  carried  ont,  hut  Messrs.  Williams  and  Hatch 
dissented  therefrom.  They  brought  suit  and  obtained  an  injunction 
from  Judges  Snier  and  Sedgwick,  but  on  trial  of  the  cause  before  Judge 
Truax  he  decided  in  fayour  of  Mr.  Gould  and  associates.  From  that 
decision  Messrs.  Williams  and  Hatch  appealed,  and  Uie  apx>eal  was 
argued  in  May  last  before  Judges  Freedman,  Amouz,  and  Russell, 
who  now  haye  reversed  the  decision,  and  declare  the  whole  scheme  of 
consolidation  illegal  and  void. 

On  the  above  sabiect  the  New  York  Herald,  of  the  9th 
inst.,  also  has  the  following  : — 

Western  Union  was  especially  weak  and  sold  down  to  80.  A  good 
deal  of  the  water  which  was  nxmged  up  at  the  time  of 'the  consouda- 
iian  with  the  American  Union  and  Atlantic  and  Pacific  lines  is 
beginning  to  be  squeezed  out.  Not  onlyhskye  the  courts  decided 
against  tne  iniquitous  consolidation  and  tht)  issue  of  some  fifteen  and 
a  half  millions  of  fictitious  and  paper  certificates,  but  new  enterprises 
are  under  way,  or  are  being  inaugurated,  that  promise  to  start  tip 
a  formidable  opposition.  On  land  the  Mutual  Union  Company  is 
tapping  the  Western  Union  Company  at  all  its  best  paying  points, 
and  under  sea  a  new  cable  will  shortly  be  laid  at  such  cheap  rates 
for  construction  that  the  present  cables,  even  under  the  guarantee 
of  Western  Union,  wiU  find  it  difficult  to  earn  a  dollar  in  the  shape 
of  dividends.  While  Western  Union  is  hampered  ashore  by  com- 
peting lines,  it  is  also  being  loaded  down  by  its  contract  to  pay  an 
absurdly  high  rental  upon  the  cable  lines — three  of  which  are  mori- 
bund, aud  only  one  of  which  is  in  a  condition  of  life  and  activity. 
What  between  stock  water  and  ocean  water  Western  Union  stands 
a  good  chance  of  suffocation,  and  so  most  pe<^le  thought  to-day 
when  they  either  sold  out  their  holdings  or  went  short  of  the  stock, 
knowing  that  lower  figures  must  inevitably  ensue. 


OFFICIAL  EETURNS  OF  ELECTRIC  COMPANIES. 

ToRKSHiEE  Brush  Electric  LiaHT  and  Powbe  Com- 
pany (Limited). — The  return  of  this  company,  made  np  to 
September  28th,  was  filed  on  October  5th.  The  nominal 
capital  is  £800,000,  in  £2  shares,  61,033  shares  have  been 
taken  up  and  £2  per  share  called  thereupon.    The  calls 

Slid  amount  to  £122,948  10s.,  leaving  £322  lOs.  unpaid, 
egistered  oflSce,  ^2^^  Mansion  House  Chambers,  11,  Queen 
Victoria  Street. 

Brush  Midland  Electric  Light  and  Power  Company 
(Limited). — The  return  of  this  company,  made  up  to  June 
SOth,  was  filed  on  November  28rd.  The  nominal  capital  is 
£250,000,  in  £5  shares.  Of  the  first  issue  of  125,000 
shares,  26,000  have  been  taken  up.  8,200  are  fully  paid, 
upon  800  shares  £2  10s.  has  been  called  up,  and  a  call 
of  £1  10s.  has  been  made  upon  the  remaining  21,000.  The 
calls  paid  amount  to  £31,450  and  considered  as  paid  to 
£18,000,  leaving  £50  unpaid.  Registered  office,  31,  Lom- 
bard Street. 

J.  B.  Rogers'  Electric  Light  and  Power  Company 
(Limitsd). — The  return  of  thk  company,  made  up  to 
November  7th,  was  filed  on  November  14th.  The  nominal 
capital  is  £510,000,  divided  into  102,000  shares  of  £5  each, 
of  which  100,000  are  preferred  or  A  shares,  and  2,000 
deferred  or  B  shares.  8,143  shares  have  been  taken  up,  and 
£2  has  been  called  upon  the  A  shares.  The  total  calls  paid 
amount  to  £5,051,  leavmg  £1,235  unpaid.  Registered 
office,  47,  Holbom  Viaduct. 


NEW  PATENTS— 1882. 


6662.    ''Yoltaio  batteries.**    L.  HABncAiiK.    Dated  November  22. 
6666.     "ExhauBtio^  the  bulbs  of  inoandesoent  electric  lamps  or 
other  articles.*'    N.  K.  Chbebill.    Dated  November  22. 

6680.  '*  Certain  improvements  in  the  manofaoture  of  carbons, 
candles,  electrodes,  fta,  for  electric  lightings  and  other  purposes,  uod 
also  for  other  articles,  and  in  the  maoninery  and  mechanical  arrange- 
ments relating  thereto  for  making  the  same  hj  compression,  and  in 
the  regulation  of  the  same  whether  made  by  hydrauUo  or  other  power.  * ' 
W.  OunLiypB.    Dated  November  23. 

u    6684.     "An   improved   electric   bell."    W.    R.    Laxb.     (Com- 
*nunlcated  by  0.  P.  db  Redox.)    Dated  November  23. 

^'  686.     *  *  Underground  conductors  for  electric  currents  for  lighting. ' ' 
^■«fclt;.  acLCHKB.    Dated  November  23. 


6694.  "  Dynamo-electric  machines.**  C.  D.  Abbl.  (Communi- 
cated by  B.  Abdank-Abakanowioz  and  C.  Roosevelt.)  Dated 
November  24. 

6601.     "  Secondary  batteries."    A.  Tbibb.    Dated  November  24. 

6626.  '*  Improvements  in  telephonic  a^tparatus,  and  in  materials 
therefor.**    J.  B.  Spbkob  and  J.  £.  Chastbb.    Dated  November  27. 

6631.  "Dynamo-electric  machines.**  C.  A.  MoEvoy  and  J. 
Hatkieson.    Dated  November  27. 

6633.  "Telephonic  apparatus.'*  H.  H.  Lak^.  (Communicated 
by  J.  H.  Rogers.)    Dated  November  27. 

6644.  "  Secondary  batteries  or  electric  accumulators.*'  J.  Lba. 
Dated  November  28. 

6646.  "Primary  voltaic  batteries.**  G.  G.  Axdbi^.  Dated 
November  28. 


ABSTRACTS  OF 

PUBLISHED    SPECIFICATIONS. 

1882. 


1787.  "  Dynamo  -  electric  and  electro  -  dynamic  machines.** 
B.  H.  Anthx.  Dated  April  14.  2d.  According  to  this  invention 
electric  currents  are  generated  by  the  movement  of  coils  of  wire 
through  magnetic  fiel£  without  change  of  polarity,  fx  by  the  move- 
ment of  magnetic  fields  of  constant  polarity  relatively  to  coils  of  wire. 
iVoid  bjf  reason  qf  tke  patentee  having  neglecUd  to  Jilt  a  specification  in 
purauanee  of  the  condition  of  tA«  lettere  patent.) 

1822.  "Electric  lamps."  A.  S.  Chubch.  (A  communication 
from  abroad  by  J.  B.  King,  of  America.)  Dated  April  17.  Hereto- 
fore in  electric  arc  lamps  b^th  soUd  and  tubular  carbons  or  electrodes 
have  been  used,  but  in  either  case  the  combustion  has  been  more  or 
less  imperfect,  and  by  reason  of  the  ashes  or  unbumed  carbon  the 
light  has  been  flickering  and  unsteady.  The  objects  of  the  present 
invention  are  to  keep  the  carbons  dean ;  to  increase  the  steadiness 
and  brilliancy  of  the  light ;  to  equalise  and  intensify  the  combustion 
of  the  carbons ;  and  to  cause  the  carbons  to  last  longer  than  hereto- 
fore. In  carrying  the  said  invention  into  practice,  the  inventor 
combines,  with  a  hollow  carbon  or  electrode,  a  piece  of  moist  sponge 
or  similar  substance,  through  which  atmospheric  air  may  pass  to  ue 
arc,  and  he  provides  an  electric  conductor,  passing  through  the 
carbon  or  electrode,  all  as  hereinafter  described,  llie  figure  is  a 
central  section  of  a  carbon  or  electrode,  having  the  s^nge  suitably 
attached  thereto,  a  is  the  carbon  or  electrode  havmg  the  central 
aperture  or  channel,  b,  extending  longitudinally  through  it,  and  o, 
is  a  spiral  wire  within  the  same,  extending  the  entire  length  of  the 
said  carbon  or  electrode.    In  the  figure,  d,  is  a  tube  or  ci^  attached 


to  the  base  of  the  carbon,  and  containing  a  piece  of  sponge,  B  (or 
similar  substance),  which  is  covered  by  wire  gauze,  f.  In  the  cap,  d, 
is  an  aperture  that  allows  air  to  enter  beneatia  the  sponge,  whence  it 
may  pass  through  the  sponge  to  the  carbon.  The  lower  end  of  the 
flpiral  wire,  o,  passes  through  the  hole  or  aperture  in  the  cap,  d^  to 
the  outside  thereof,  and  is  connected  with  the  source  of  electricity. 
In  some  cases,  instead  of  forming  tibe  internal  conductor  of  a  spiral 
wire  as  shown,  it  is  formed  by  electro-plating  the  inner  wall  of  the 
carbon  or  electrode.  The  sponge  is  to  be  kept  moist.  Usually  the 
lamp  will  be  self -supplying  in  respect  of  moisture  by  the  chemical 
union  of  the  hvdrojfen  and  oxygen  effected  by  combustion,  or  by  the 
action  of  the  electric  current.  The  quantity  of  air  passing  through 
the  carbon  is  regulated  by  the  inteiuuty  of  combustion,  and  the  moist 
air  has  the  effect  of  casting  off  the  lAhes.  B^  means  of  the  internal 
conductor  terminating  at  the  arc,  the  inventor  is  enabled  to  utilise  the 
electric  force  more  completelv  than  has  heretofore  been  practicable, 
and  thereby  to  render  the  Ugnt  steadier,  and  to  equalise  and  intensify 
the  combustion  of  the  carbons  or  eleotirodes. 

1830.  "  Mechanism  for  transporting  goods  and  paseei^Kers  by 
electricity.'*  Flbbxhto  JsnoN.  Dated  April  17.  6d.  .  Has  for 
its  object  improvements  in  means  and  mechanism  for  conveying 
goods  and  passengras  £rom  plaoe  to  i^aoe  by  the  aid  of  electricity. 
Tlie  inventor  employs  for  this  purpose  strained  cables  or  oonductorB 
which  serve  both  to  soApend  Uie  load  and  to  convey  the  electrical 
enernr.  Wheels  are  arranged  to  run  along  the  cable  or  conductor 
and  the  loads  hang  below,  suspended  from  the  axles  of  the  whe^. 
In  the  simplest  arrangement  at  each  post  or  support  there  is  a  break 
in  the  electrical  continuity  of  the  cable  or  conductor  and  the  sections 
are  insulated  from  each  other  and  from  the  earth.  The  sections  are. 
however,  coupled  together  by  movable  coupling-pieoes.  An  electrical 
current  is  maintained  throughout  the  system  by  a  dynamo-eleotrio 
machine  driven  by  a  steam-engine,  or  in  other  oonvenient  way.  The 
loads  are  connected  together  in  trains,  and  the  length  of  a  train  is 
about  that  of  a  section  of  the  cable  or  conductor.  A  train  passing 
either  of  the  movable  coupling-pieoes  already  referred  to,  moves  it 
and  throws  it  out  of  action  and  tne  current  then  passes  by  a  conductor 
on  the  train  itself.  The  current  is  conveyed  through  an  electro-motor 
which  drives  the  wheels  and  propels  the  train,  llie  power  provided 
is  more  than  sufficient  to  maintain  a  maximum  speed,  and  the  train  is 
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provided  with  a  governor  which,  when  Uie  speed  is  suflBcient,  doeee  a 
shunt  and  allows  the  current  to  pass  without  traversing  the  coils  of 
the  electro -motor. 

1860.  "Negativing  or  destroying  the  effects  of  induced  currents 
in  telephonic  Unes."  R.  D.  Sjollib.  Dated  April  18.  2d.  The 
invention  consists  of  a  pair,  or  other  equal  number  of  pairs,  of  coils 
surrounding  a  central  core  of  iron  or  wire,  applied  at  each  end  of  a 
telephonic  circuit,  the  said  coils  being  insulated  from  each  other  and 
from  the  cores,  and  arranged  so  that  ttte  inducing  currents  pass  into 
the  coil  which  immediately  surrounds  the  first  core,  and  from  that  to 
the  outermost  coil  of  the  series  of  coils  surrounding  the  second  core. 
From  the  outermost  coil  of  the  second  core  the  currents  pass  back 
into  a  second  or  other  intervening  coil  or  coils  of  tiie  first  core,  and 
thence  to  the  line.  In  connection  with  this  invention,  a  double  line 
or  metallic  circuit  is  employed,  and  the  effect  is  that  the  currents 
induced  therein  by  adjacent  telegraph  or  other  telephonic  line  are 
brought  to  react  upon  each  other  in  the  said  metallic  circuit  and  are 
ther^y  negatived.     (Provinonal  only.) 

1851.  ''Insulated  supports  for  the  communicating  wires  of  tele- 
phones." C.  Cttbtots.  Dated  April  18.  4d.  Relates  to  improvements 
in  the  insulated  supports  which  are  used  for  carrying  the  wires  of  tele- 
phones, and  has  for  its  object  to  provide  a  support  which  can  be 
readily  and  conveniently  fixed  in  its  carrier,  and  to  which  the  wires 
may  be  more  conveniently  and  readily  connected  than  hitherto,  the 
said  supports  being  also  lighter  and  cheaper  in  first  cost  than  are  such 
supports  as  at  present  constructed. 

1853.  ''Transmitting  and  receiving  apparatus  for  printing 
telegraphs."  W.  J.  Bubnside.  Dated  Apnl  18.  8d.  Has  for 
its  object  improvements  in  transmitting  and  receiving  apparatus 
for  printing  teleirraphs.  In  the  receiving  instruments  ot  type 
printing  telegraphs,  the  inventor  employs,  as  in  the  reo^ving 
mstruments  of  other  printing  teleg^phs,  a  type  wheel,  to  which  a 
step  by  step  revolving  motion  is  imparted,  sucn  step  by  step  move- 
ments being  controlled  by  a  series  of  electrieal  pulsations  alternately 
of  opposite  polarity,  which  are  transmitted  from  the  sending  station. 
The  pulsations  cause  a  rapid  to  and  fro  vibration  between  electro- 
magnets of  an  armature  mounted  on  an  axis,  which  also  carries  escape- 
ment pallets  acting  with  an  escapement  wheel  on  the  axis  of  the 
type  wheel.  The  axis  of  the  type  wheel  may  either  be  driven  by  a 
train  of  clockwork,  or  the  revolving  motion  may  be  given  to  the 
escapement  wheel  by  the  to  and  fro  movement  of  tne  pallets.  In  the 
above  respects  the  apparatus  possesses  no  novelty.  The  currents 
are  made  to  pass  not  only  through  the  coils  of  the  above-mentioned 
electro-magnets,  but  also  througn  the  coils  of  another  electro-ma^et 
employed  to  actuate  the  impression  or  printing  lever.  The  weight 
of  the  lever  and  armature  tends  to  cause  the  armature  to  drop  away 
from  the  magnet,  a  spring  also  tends  to  draw  away  the  armature. 
So  long  as  the  alternate  currents  are  passing  through  the  coils  of  the 
electro-magnet,  the  armature  is  not  drawn  up  to  the  magnet ;  but  so 
soon  as  the  reversals  of  the  currents  cease,  and  a  current  of  either 
kind  continues  for  a  slightly  longer  time,  the  armature  in  connection 
with  the  printing  or  impression  lever  is  drawn  to  its  magnet,  and  the 
pad  or  platten  carried  by  the  lever  strikes  the  paper  against  the  type 
of  the  type  wheel,  whi<m  is  then  opposite  to  it.  In  order  to  be  able 
to  set  the  type  wheel  to  zero  the  axis  of  the  type  wheel  has  a  radial 
pin  standing  out  from  it.  A  lever  arm  is  held  by  friction  to  one  of 
the  axes  of  the  train  of  wheels  by  which  the  type  wheel  is  driven. 
The  revolving  of  the  axis  tends  to  carry  the  lever  arm  into  the  path  of 
the  x^dial  pin  on  the  axis  of  the  type  wheel  and  stop  the  type  wheel. 
Each  time  that  Uie  impression  lever  is  impelled  towards  the  type 
wheel,  a  claw  upon  the  lever  turns  the  arm  away  from  the  type 
wheel  to  such  a  mstance  that  the  type  wheel  is  free  to  make  some- 
what more  than  two  complete  revolutions  before  the  detent  can  come 
into  the  path  of  the  radial  pin,  so  that  the  type  wheel  can  always  be 
brought  to  zero  if  allowed  to  turn  for  more  than  say  two  complete 
revolutions  without  printing. 

1862.  **  Electrical  railways  or  tramways."  T.  J.  HAin>F0BD.  (A 
communication  from  abroad  by  T.  A.  Edison,  of  America.)  Dated 
April  18.  8d.  Relates  to  improved  means  and  apparatus  for  opera- 
ting or  propelling  railway  or  tramway  carriages,  cars,  or  vehicles  ty 
means  of  electricity,  and  to  the  construction  of  the  carriages,  cars,  or 
vehicles,  and  the  arrangements  of  circuit  connections  for  motors,  as 
well  as  for  track-switches,  turn-tables,  and  other  appurtenances,  and 
for  the  electrical  generators.  It  is  the  object  of  one  part  of  this 
invention  to  provide  simple  and  efficient  means  for  permitting  the 
mAuaX  retardation  or  slackening  of  the  speed  of  a  carriage  or  car 
for  itulways  or  tramways,  or  a  train  of  such  carriages,  or  oars 
operated  uy  one  or  more  electro- dynamic  motors  carried  thereby, 
without  depending  upon  the  brakes  for  this  purpose. 

2452.  "Incandescent  electric  lamps."  J.  Wetteb.  (A  com- 
munication from  abroad  by  L.  Nothomb,  of  Brussels.)  Dated 
Hay  24.  6d.  Consists  essentially  in  the  nature  of  the  carbon 
filament  and  of  the  surrounding  atmosphere,  in  the  mode  of  fixing 
and  in  the  composition  of  a  cement  for  connecting  the  wires  to  the 
carbon.  The  incandescing  conductor  is  formed  by  animal  parch- 
ment or  cellulose  carbonised  in  an  atmosphere  oarburetted  by  any 
suitable  means.  The  cellulose  is  thus  impregnated  wiUi  carbon. 
The  carbon  is  fixed  to  two  copper  wires  by  means  of  a  special  cement 
composed  of  spongy  platinum  or  iron  and  any  organic  matter, 
preferably  molasses  or  sugar,  which  in  carbonising  princes  a  very 
bard  and  dense  carbon.    In  order  to  insure  a  perfect  contact  the 

er  wire  is  wound  several  times  around  the  carbon  and  the  oon- 

n  rendered  more  solid  by  cement.  The  short  copper  wires 
late  at  the  opposite  end  in  two  short  platinum  wires  passing 
the  fflass  globe,  and  terminating  outside  with  two  eyetots,  by 
the  lamp  can  be  hooked  to  any  suitable  bracket.  In  order  to 
le  the  resistance  of  the  glass  globe  against  the  pressure  of  the 
,«l  atmosphere  the  inventor  balances  &e  said  pressure  by  filling 
4idde  with  a  gas  which  has  no  effect  on  the  combustion  of  the 
U  tllMnent,  f  \  nitrogen  or  hydrogen. 


2632.  "Electric  lamps."  W.  R.  Lakb.  (A  commimifiatkA 
from  abroad  by  J.  J.  Wood,  of  Brooklyn,  New  York.)  Dtted 
June  5.  6d.  Relates  to  that  dass  of  Umns  in  whidi  the  regnlatiiij 
armature  carries  a  vibrating  train  of  wheds  which  is  engaged  tithe 
leading  pinion  with  a  rack  on  the  carbon-holder,  and  whidi  kait 
terminal  scape- wheel  or  detent  which  is  brought  up  against  a  iftop- 
tooth  when  the  armature  is  attracted  to  separate  the  carbons,  tndii 
withdrawn  from  the  stop  when  the  armature  is  retracted  to  allow  tin 
top  carbon  to  descend  and  the  gear  train  to  run  down  to  feed  the 
carbons. 

2644.  "  Underground  electrical  conductors."  Lionel  Vamqs. 
(A  communication  from  abroad  by  G.  Richardson,  of  Philadelphia, 
America.)  Dated  June  6.  lOd.  KeUtes  to  underground  deetneil 
conductors,  conduits  therefor,  and  ways  and  means  of  laymg  tad 
^Ti«ynUHngr  bare  conductors  as  well  as  laying  ^rerioualy  insolatod 
conductors,  and  consists  in  incasing  bare  electrical  oondnctozs  with 
pure  hydraulic  cement  for  the  purpose  of  insulating  them  and  pro- 
tecting  them  from  moisture  and  corrosion. 

2744.  "  Dynamo -electric  machines  and  electric  moton."  J. 
IxRjLT.  (A  oommunication  from  abroad  by  J.  J.  McTighe  and  T.  J. 
MrfTighe,  both  of  America.)  Dated  June  10.  6d.  Belatea  to  the 
construction  of  dynamo-electric  machinfiw  and  electric  mofton,  md 
is  designed  to  improve  the  method  of  making  and  fitting  the  part& 
It  consists  in  improvements— firstly,  in  the  construction  ol  the  aiBU*- 
ture  or  ring ;  secondly,  in  that  of  the  commutator,  and  finally  in  tbe 
construction  and  disposition  of  the  field  magnet. 

2886.  *»  Electric  machines."  J.  A.  Bkely.  (A  oommnmcitiDa 
from  abroad  by  F.  V.  Maquaire,  of  Paris.)  Dated  June  19.  6i 
Relates  Ito  improvement  in  dynamo-electric  and  electro-dyntDie 
machines. 

3039.  "Gkdvanic  batteries."  C.  P.  NfeKBiTix.  Dated  Jmc  28 
6d.  Has  for  its  object  the  remedying  of  certain  inconvemenoa  ud 
defects  which  exist  in  secondary  batteries. 

3330.  **  Electric  lighting  and  power  distribntii^  systema."  & 
Pnr.  (A  communication  from  abroad  by  Eli  T.  Starr  and  W.J. 
Peyton,  of  America.)  Dated  Julv  13.  lOd.  RehU«8  to  oertm 
improvements  in  distributing  electricity  as  a  source  of  power,  and  fa 
lighting  and  other  purposes. 

3443.  "  Medical  battery."  W.  R.  Wabbbw.  (A  comminikatiffi 
from  abroad  by  G.  M.  Hopkins,  of  America.)  Dated  July  20.  44 
Relates  to  the  dass  of  voltaic  batteries  employed  for  *^''''*j][f^* 
poses,  and  consists  of  a  case  containing  zinc  and  copper  dactroM, 
separated  by  sheets  of  bibulous  paper  saturated  with  an  exeam^ 
fluid,  and  a  cover  fitted  to  the  case,  and  carrying  two  contact  qrop 
for  making  connection  with  the  two  electrodes,  one  spring  t**^*^ 
the  zinc,  the  other  touching  the  copper,  the  two  springe  beM 
clamped  to  the  case  cover  by  bolts  passing  through  holM  m  to 
cover,  and  each  provided  with  two  milled  nuts,  between  whidi  th 
conducting  wires  or  cords  are  chimped.  The  invention  frathar  coa- 
sists  in  electrodes  of  sheet  metal  out  in  circular  form,  and  each  p"- 
vided  with  two  slits  parallel  with  each  other,  and  located  at  dumrta- 
cally  opposite  edges  of  the  disc,  the  slits  being  adapted  to rocemi 
flexible  band  for  binding  the  electrode  to  any  part  of  the  bo^,  or » 
a  sponge  to  be  used  for  bathing. 

3881 ,  *  *  Electric  lamps  and  conductors  therefor.' '  F.  R.  ^""^ 
(A  communication  from  C.  E.  Scribner  and  W.  R.  Pattereon,^ 
America.)  Dated  August  16.  6d.  Has  for  its  object,  imprajtrnj 
in  regulating  the  feed  of  the  carbons  in  electric  arc  hunpe  ttdm  » 
insulation  and  construction  of  the  electric  conductors  of  laa  ■» 
For  the  purpose  of  controlling  the  distance  between  the  cartow  <*  n 
are  lamp  an  electro-magnet,  having  its  coils  in  the  main  ^^^ 
employed  ;  it  operates  upon  an  armature  wound  with  a  coil  by  v*» 
the  arc  is  shunted.  The  armature  by  connection  with  a  ler^  * 
otherwise,  carries  a  clutch  or  clutches  in  which  the  upper  c**^?** 
Sometimes  two  clutches  are  employed;  one  in  limng  *«^f^X 
upper  carbon  and  Kf ts  it  away  from  the  lower  carbon ;  «» *f . 
as  the  armature  oecillates  propels  the  upper  carbon  gradnaDy  dB«- 
wards.  The  conductors  leading  from  the  dynamo-eleotncinactaK  « 
other  electric  source  to  the  lamp  or  lam^  may  be  contain^  xn»«» 
The  cable  has  a  central  conductor  consiBting  of  a  oord  of  dm /ofg 
wire,  thus  surrounded  and  insulated  by  jute  filwe.  CJoppff  ^iw  ^ 
over  this  form  a  second  conductor  on  which  again  *^®'*^"VJ'! 
lating  layer  of  jute,  and  over  the  jute  there  is  ootton.  Tie  ™** 
contained  in  a  double  tube  or  casing  of  lead  in  ^w^ch  sted  wiresff 
embedded. 


CITY  NOTES,  REPORTS,  MEETINGS,  Ac. 

BRUSH  ELECTRIC  LIGHT  AND  POWBB 
COMPANY  OP  SCOTLAND. 

A  QEirBBAL  meeting  of  the  above  eompany  was  held  in  St  ^J^* 
Chambers,  George  Yard,  Lombard  Street,  on  Tuflsd^,J*»^ 
nstant,  the  Earl  of  Crawford  and  Baloarree  presiding.  TbBCBi»«»4 
notice  having  been  read,  .  ^^^ 

The  Chairman  said:  Gentlemen,  we  have  mot  to-dayn«^ 
receive  a  statement  from  the  board  as  to  certain  P"**^*!?* 
have  taken  place  owing  to  the  letter  of  Sir  Chariea  Bngt,^^ 
consider  what  will  be  the  effect  of  certain  actions  broQghtJg  «^^ 
the  shareholders  against  the  company.  Perhi^  ^jSSr^tk 
wrong  if  I  were  to  say  a  few  words  on  the  origin  and  n»*5^ 
company.  In  1881  the  Anglo-American  Brush  ElectncJW^ 
desiring  to  extend  their  business  in  Scotland,  ^^♦•''•l^iS^lJ^ 
contract  to  form  a  small  company  in  Scotland  <»,™*fJvMf* 
system.    Later  on  they  desired  that  Kr.  Hope  dwuld  l«««*^ 
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company  in  order  to  work  the  patents  on  a  more  extended  basis.    Mr. 
Hope  duly  formed  it,  calling  it  the  Scottish  Brui^  Company,  and  he 
then  proceeded  to  lay  the  groond  for  the  formation  of  the  present 
company,  of  which  we  are  members.    When  their  shares  were  placed 
in  the  market  the  application  for  them  was  very  remarkable,  for  our 
20,000  shares  we  had  applications  for  373,281.    The  directors  did  all 
theyoooldto  make  the  sQlotment  as  just  and  fair  as  possible.    They 
spent  a  large  amount  of  labour  on  this  very  difficult  and  delicate  work, 
tad  I  think  they  did  it  conscientiously.    The  point  that  I  now  wish  to 
call  attention  to  is  the  question  of  tne  licences.    Tliese  licences  were. 
handed  over  by  the  Anglo-American  Brush  Company  on  March  14th 
to  the  Scottish  Company.    The  licence  of  the  Brush  patents,  after 
rehearsing  the  considerations,  passes  on  to  say,  '*The  Corporation 
do  hereby  grant  unto  the  licensees  full  licence  within  Scotland, 
hereinafter  called  the  district,  but  not  elsewhere,  to  use  and  authorise 
others  to  use,  but  not  to  manufacture,  dynamo-electric  machines  and 
kmps  with  the  invention  to  which  the  letters  patent  refer. ' '    Further 
on  in  Section  3,  '*  The  Corporation  will  not 'use  or  authorise  the  use 
by  others  of  djmamo-electric  machines  or  supply  others  with  any 
other  dynamo-electric  machines  or  lamps.'*    l^is  is  the  licence  of 
the  finish  patents.    I  will  now  read  me  licence  given  with  regfard 
to  the  Lane-Fox  patents.    After  rehearsing  as  before,  it  proceeds : 
"The  Corporation  do  hereby  grant  unto  the  licensees  fml  licence 
within  Scotland,  hereinafter  called  the  district,  but  not  elsewhere, 
to  use  and  authorise  others  to  use,  but  not  to  manufacture,  electric 
lamps  and  other  apparatus  in  connection  therewith.'*    Further, 
in  Clause  3,  ''The  Corporation  will  not  use  or  authorise  the  use 
by  others  for   the    purpose  of    incandescent    lighting    or   supply 
others  with    any  such    electric   lamps    for    use  witmn  the  same 
district."    The  terms   are  the  same.    There  are    two  differences 
between  the   licence    for    the    Lane-Fox  patent  and   the   Brush. 
The  claoses  of  the  Brush  are  nine  in  number.    The  clauses  of  the 
Lane-Fox  are  1 1  in  number.    The  Lane-Fox  licence  states  that  the 
licensees  should  to  the  best  of  their  ability  push  the  sale  of  the  said 
lamps,  and  should  they  not  push  the  sale,  the  licence  should  ipso  facto 
becme  void.     The  11th  Clause  is  that  in  the  event  of  the  Uoensees 
finding  it  necessary^  to  wind-up  or  go  into  liquidation  either  as  a 
company  or  as  individuals,  the  licence  should  lapse."    That  is  the 
entire  difference  between  these  two  licences.    Both  are  in  terms  which 
may  be  considered  exclusive  licences.    I  do  not  at  the  present  moment 
wiw  to  go  into  the  whole  question.    I  can  only  say  that  the  words  of 
the  licences  were  very  carefully  considered  bv  the  g^tlemen  who 
drew  up  our  prospectus,  in  which  they  only  followed  those  of  other 
companies.    In  common  with  these  they  believed  that  by  the  licence 
granted  for  the  Lane-Fox  we  had  a  power  of  supplying  Lane-Fox 
lamps  which  nobody  else  had,  consequently  our  prospectus  was  issued 
in  all  good  faith.     I  thoroughly  believe  that  what  was  said  was 
correct.    Then  a  short  time  since — I  cannot  recollect  the  date — a 
letter  appeared  in  the  ELBcraiOAii  Review,  signed  b^  Sir  Charles 
Briffht,  and  disclosing  to  us  all  that  there  had  been  a  hoence  granted 
to  the  British  Electric  Company  previous  to  that  which  was  granted 
to  us,   tha.t   to  that  licence  there  was   a  covenant  as    a  separate 
deed  which  was  signed  by  the  British  Electric  Company,  agreeing 
that  they  would  not  in  any  manner  use  the  name  of  the  Lane-Fox 
in  connection  with  their  business.    Therefore  the  British  Company 
are  in  possession  of  a  patented  method,  but  they  are  without  the 
power  of  using  the  name  of  Lane-Fox  before  the  public,  and  of 
showing  in  any  way  whatever  that  their  position  has  anything  to 
do  with  the  Lane-Fox.    They  cannot  sell  tne  Lane-Fox  as  such  in 
Scotland  or  anywhere  else  (hear,  hear).    When  I  saw  this  letter, 
I  was  rather  surprised.    I  could  not  help  asking  myself  a  question : 
Why  was  this  not  said  before  P    Why  has  the  British  Electiic  Com- 
pany permitted  tlus  false  statement  that  they  say  we  have  made  to 
remain  unnoticed  P    I  have  never  tried  to  give  an  answer  to  ^ese 
quections. 

The  next  question  we  have  to  bring  before  you  is  to  inform  you 
that  certain  shareholders  of  the  company  have  taken  action  against 
the  company,  requesting  the  return  of  their  capital,  the  amount  of 
money  laid  out  by  them  in  purchasing  their  shares.  Certain  ques- 
tions are  raised  by  the  litigation  which  I  may  summarise  to  you 
shortly.  First  of  all,  the  question  will  arise :  Is  the  statement  in  the 
prospectus  a  misstatement  of  fact  P  The  shareholders  will  doubtless 
^y,  "  Yes,"  as  the  licence  is  shown  in  the  prospectus  to  be  exolusive, 
and  as  it  is  shown  that  there  is  another  licence  in  existence.  For  the 
company  we  may  say  that  the  prospectus  is  not  a  misstatement,  as 
the  licence  is  in  terms  exolusive,  and  although  the  British  Electric 
Company  have  a  licence  for  the  process,  it  caimot  sell  the  Lane- 
^ox  lamp  under  such  a  name.  It  can  sell  an  article  consisting  of  a 
piece  of  glass  from  which  the  air  is  exhausted,  in  which  there  is  a 
plament  of  carbon  of  a  certain  shape — of  the  general  form  which  all 
incandescent  lamps  assume — the  liane-Fox,  the  Swan,  the  Edison — 
in  which  the  light  is  produced  by  the  filament  becoming  white  hot 
under  the  electric  current.  The  British  Electric  have  a  Uoence  for  the 
process,  but  they  cannot  sell  the  result  as  a  Lane-Fox.  Assuming, 
bowever,  that  what  we  have  placed  before  you  in  the  prospectus  is  a 
Eoisetatement,  the  question  wul  arise,  Is  it  a  material  misstatement, 
uid  one  which  would  entitle  a  shareholder  to  set  aside  the  prospectus  P 
To  this,  as  a  matter  of  fact,  it  may  be  replied  that  the  Laiie-Fox 
patents  are  no  longer  of  very  great  value.  I  do  not  like  to  say 
nyself ,  of  my  own  opimion,  whether  it  is  a  material  misstatement  or 
lot.  Of  course  it  woidd  be  open  for  a  shareholder  to  say  before  the 
udge  that  at  the  date  of  his  application  for  shares  it  was  the  state- 
ment as  to  the  Lane-Fox  lamp  which  induced  him  primarily  to  sub- 
oribe,  though  the  Lane-Fox  is  worth  nothing  now.  If  this  litigation 
irooeeds,  there  will  be  certain  effects  possible,  certain  effects  probable, 
ertain  effects  certain  to  this  company.  We  have  to  do  with  an 
unknown  quantity  when  we  come  to  litigation.  We  are  in  presence 
f  the  en^eat  infinite — (laughter) — and  we  are  unable  to  say 
ow  the  carriage  of  justice  wul  proceed.  Very  often  it  appears  per- 
Qcily  certain  to  both  sides  that  they  are  in  the  right,  and  yet  the 
odge  contrives  to  say  that  one  is  in  the  wrong.    The  actions  may  be 


successful :  that  is  not  for  us  to  foretell.  There  is  always  this  element 
of  uncertainty — ^but  there  is  a  point  which  is  absolutely  certain — ^that 
this  litigation  must  involve  the  company  in  serious  expenses  in  defend- 
ing itseu.  It  must  also  hinder  us  from  carrying  on  the  work  of  the 
company,  because  it  is  impossible  to  proceed  to  any  extent  with  a 
liability  hanging  over  us  which  cannot  be  estimated  for  a  consider- 
able period  of  time.  Another  point:  The  Lane-Fox  being,  as  I 
remarked  before,  of  small  commercial  value  now,  the  question  might 
be  put  in  this  way: — ^You  state  that  you  have  a  valuable  artide. 
But  it  is  valuable  no  longer.  The  question  would  then  be,  whether,  as 
the  shares  of  the  company  are  not  now  worth  what  they  were  at  first,  a 
shareholder  could,  therefore,  demand  the  return  of  his  money  ?  Assume 
that  the  actions  are  upheld  against  the  company.  In  all  probability  we 
should  not  recover  from  the  blow ;  we  should  have  to  go  into  liqui- 
dation, and  what  we  consider  a  really  flourishing  business  woula  be 
thrown  away  (hear,  hear).  There  U,  even  as  it  is,  the  question  of 
litigation  which  everybody  is  glad  to  be  out  of.  What  I  consider 
to  be  as  harmful  to  the  company  as  loss  of  money  by  litigation,  is 
the  loss  of  time,  and  of  the  opportunity  of  jmshing  our  system.  How 
can  we  go  over  Scotland  and  take  contraote,  how  could  we  lay  out 
money  while  in  this  position  P  If  the  shareholders  to-day,  after 
having  heard  what  has  been  said^  should  give  us  the  means  cd  feeling 
that  it  is  our  duty,  and  in  their  mteresto  to  carry  on  the  business  of 
the  company,  we  would  feel  far  more  pleasure,  Imowing  that  we  had 
the  confidence  of  the  shareholders.  Although  our  directors  do  their 
best  at'  present,  they  will  then  endeavour  to  do  their  double  best 
(hear,  hear).  I  forgot  to  mention  that  perhaps  some  of  the  share- 
nold^  would  like  to  know  something  of  what  has  been  done  in 
Scotland.  If  they  will  permit  me  I  wm  call  upon  Mr.  Dickson,  who 
has  given  very  great  time,  deep  consideration,  and  anxious  thought 
to  the  matter,  as  our  manager  (hear,  hear). 

Mr.  Dickson  said  that  doubtless  all  present  would  like  to  know 
what  they  had  got  for  their  money,  and  what  they  were  likely  to 
get  in  the  future,  in  the  shape  of  purchasers,  as  regarded  the  conces- 
sions which  they  had.  At  uie  time  the  company  was  formed  they  all 
thought  it  would  be  like  the  parent  Brush  Comnany  for  Scotland, 
and  when  it  had  gone  on  a  little,  and  when  confidence  had  been  re- 
stored, that  they  might  stand  in  the  position  of  the  parent  Bru^  witii 
regard  to  those  thriving  industries,  particularly  m  the  South  and 
West  of  Scotland ;  but  when  that  had  been  done  they  put  themselves 
to  it  and  did  the  best  they  could.  Irrespectiye  of  the  incandescent 
light,  the  great  pUee  de  rhistanee  consisted  of  the  Anglo-American 
dynamo  machine,  than  which  a  better  had  not  been  found  for  the 
purposes  for  which  they  were  using  it  fhear,  hear).  The  buyer  of  a 
share  in  the  comnany,  unless  he  bought  his  shares  simply  to  speculate 
on  them,  should  xnow  what  he  was  buying,  and  therefore  all  of  them 
would  doubtless  know  something  of  tne  Brush  dynamo.  He  might 
say  that  in  America  at  least  95  per  cent,  of  the  lighto  there  were 
wrought  on  the  Brush  system  for  arc  lighting.  There  was  nothing 
in  the  whole  of  the  researches,  and  for  six  months  he  had 
been  looking  as  carefully  in  the  matter  as  he  could,  that  would 
at  all  touch  that  dynamo.  No  dynamo  for  arc  Ughting,  and  for 
such  purposes  as  that  company  contemplates,  the  lightixig  of 
large  towns  and  streete,  can  at  all  compare  with  this  machine.  With 
a  mgh  tension  it  could  work  miles  of  current.  In  proceeding  with 
his  work  he  did  not  go,  as  it  were,  broadcast  over  Scotlan<l.  He 
selected  four  of  the  principal  towns — the  foremost  in  Scotland — 
Edinburgh,  Glasgow,  Dundee,  and  Aberdeen.  He  was  acquainted 
generally  with  the  provoste  and  bailies ;  and  though  it  was  rather 
up-hill  work  convincing  men  of  the  advantages  of  tiie  electric  light 
wno  were,  at  the  same  time,  gas  commissioners,  there  was  one  fact 
looming  in  front  of  them  which  helped  him,  and  that  was  Mr. 
Chamberlain  and  his  Act  of  Ftoliament.  They  were  forced  to  do 
something,  and  the  Brush  Company,  being  in  the  field,  naturally  got 
the  orders.  They  must  take  the  biU  and  do  what  they  could  with  it 
in  the  pubUo  interest.  And,  therefore,  when  he  put  aU  the  facte 
before  them  that  they  were  prepared  to  light  their  public  streete,  and 
that  they  were  not  fighting  against  them,  but  for  them,  that  their  plans, 
when  laid  before  the  Boara  of  Trade  to  meet  their  approval,  the 
Darwinian  doctrine  of  the  survival  of  the  fittest  came  in.  In  many 
cases  he  succeeded  in  obtaining  a  position  for  this  company.  In  order 
to  do  this — ^that  was,  to  light  the  principal  streete  of  tne  principal 
'  towns,  they  required  a  lax^  horse-power.  It  was  useless  to  talk 
of  engines  such  as  the  Roby,  the  Marshall,  the  Fowler,  of  10  or  20 
horse-power ;  they  must  go  bang  at  it,  with  a  good  600  horse-power, 
till  they  had  a  large  supply  almost  as  cheapfy  as  a  small  one,  and 
could  work  a  large  drouit  as  inexpensively  as  a  short  one.  Under 
these  conditions  they  could  run  gas  a  pretty  sharp  turn  for  it.  No 
other  dynamo  could  run  such  a  current  from  one  single  centre,  and 
therefore  none  could  do  it  so  cheaply.  Ti^e  the  case  of  G-reenock. 
There  there  were  five  centres,  and  that  entailed  the  running  of  five 
seto  of  machinery,  different  staffs,  and  all  the  multitude  of  thingrs 
that  was  comprehended  in  more  than  one  system.  The  Brush  dynamo 
did  away  with  all  that.  In  Edinburgh  thiey  wrought  all  their  system 
from  one  place.  They  ran  a  wire  alongside  the  railway,  ana  had 
their  head-quarters  some  distance  out.  So  also  in  the  case  of  Dundee, 
Aberdeen,  imd  Glasgow.  He  had  ^ne  into  the  matter  as  economi- 
cally as  possible,  and  the  installations  were  erected  as  cheaply  as 
could  be  done.  In  Dundee  lighto  were  now  running  that  gave 
the  utmost  satisfaction  to  the  people.  The  illumination  was  so 
good  that  the  gas  was  bein^  put  out  in  the  shop  windows.  They 
were,  as  he  had  said,  working  as  cheaply  as  possible,  but  he  did 
not  beUeve  in  doing  work  for  nothiujg.  Some  agente  could  do 
small  orders  for  a  trifle  lees  than  their  larger  dynamos  could  be 
profitebly  worked  for.  But  this  state  of  things  would  alter. 
Dynamos  were  becoming  cheaper.  At  the  time  when  they  were  in 
contract  for  Edinburgh  a  Brudi  dynamo  cost  £760,  they  could  now 
buy  one  for  £620,  and  by-and-bye  it  would  be  cheaper  still.  They 
had  reduced  their  prices  40  per  cent.,  and  they  were  advancing 
by  strides  in  eleotrioal  knowlec^ ;  the  knowledge  of  six  months  ago 
was  the  ignorance  of  to-day.    AU  their  capital  was  intact,  and  was 
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eacning  what  would  keep  the  oompanj  out  of  trouble.  After  these 
i^marks  he  thought  that  nothing  could  be  more  Buioidal  and  Idiotic  than 
to  stop  their  buSiees.  They  were  working  as  hard  as  brains  could  do, 
and  watching  progress  in  tbo  electrical  world.  Any  of  them  would 
see  what  was  coming  about  in  the  8hai>e  of  accumulators  The  lights 
they  had  running  were  in  the  very  best  positions  in  the  re«>ective 
towns.  They  had  not  gone  away  outside,  but  had  taken  the  very 
centre  and  kernel  of  the  dties  they  were  at  work  in.  He  believed 
they  had  advantages  which  would  tell  enormously  in  their  favour. 

A  Shareholder  asked  whether  they  were  making  any  profit  out  of 
the  corporations  that  they  had  selected  in  Scotland  ? 

Mr.  Dickson  could  only  say  that  they  were  not  doing  their  work 
at  any  loss. 

Ashley  Fonsonby,  Esq.  (on  the  board),  said  that  this  letter  of  Sir 
Charles  Bright  had  done  them  agreat  deal  of  harm,  and  put  them 
out  of  a  great  deal  of  work.  What  they  wanted  was  a  decided 
opinion,  one  way  or  the  other,  whether  the  shareholders  would 
endorse  what  ihey  had  done,  or  were  satisfied  with  what  they  were 
doing.  The  action  of  Sir  Charles  Bright  had  paralysed  them.  Yet 
they,  as  men  of  business,  beUeved  that  the  whole  of  that  letter  was 
simply  smoke— it  was  nonsense.  The  Lane-Fox  Ueence  might 
not  be  theirs  as  a  technicality,  but  as  far  as  the  future  divi- 
dend was  concerned,  that  letter  did  not  interfere  with  them 
the  snap  of  a  finger.  The  Brush  system  of  are  lighting 
was  almost  perfect — of  course  improvements  would  occur — but  it  was 
as  g^ood  as  or  better  than  any  other  system — and  far  cheaper.  The 
Swan,  e.ff.,  was  a  luxury,  and  might  be  employed  in  shops,  and 
churches,  and  theatres — ^but  the  big  dividends  came  from  Ughting 
streets,  and  factories,  and  huge  works.  Should  improvements  be 
made  which  would  bring  incuidMcent  lighting  into  great  prominence ; 
they  had  the  light  of  the  Lane-Fox  to  make  what  use  of  it  they  Uked. 
Then  in  the  future  they  could  not. only  get  coal  cheaper  in  a  good 
manv  of  their  districts,  but  they  could  work  up  water  power,  wich 
would  be  doubtless  utilised  to  a  far  neater  extent  than  now.  He  had 
perfect  confidence  in  the  future  of  ti^e  company  if  they  put  their  foot 
down  at  once,  and  said  that  they  would  not  stand  this  opposition. 

Mr.  Cunningham  said,  with  reg^d  to  the  Lane-Fox  lamp,  he  did 
not  understana  whether  it  was  the  Anglo-American  or  the  Scottish 
Brush  that  had  granted  the  concession  to  this  company.  Another 
thing  he  would  like  to  know :  They  had  heard  that  an  exclusive 
right  had  been  granted  to  use  the  Lane-Fox;  but  he  had  not 
yet  heard  whether  the  company  proposed  to  take  any  steps  to 
hold  that  company  that  had  granted  the  concession  responsible 
or  liable  in  some  way  or  other  for  damages.  He  did  not  quite 
see  the  point  of  the  nict,  that  the  British  Electric  Light  Company 
had  a  right  to  use  the  lamp,  though  not  the  name;  but  periiaps 
that  was  not  very  material.  Did  the  directors  intend  to  lay  axnr 
claim  agpainst  the  parties  who  had  deceived  them  in  the  matter?  It 
was  of  no  importance  that  the  Lane-Fox  was  of  no  gpreat  utility, 
they  had  bought  the  thing,  and  thev  were  entitled  to  have  it.  The 
same  thing  might  perhaps  be  said  of  the  Brush  if  it  should  happen 
to  be  superseded.  The  question  was,  their  right,  and  not  its  value. 
A  Shareholder  asked  if  the  Hammond  Company  were  competing 
with  them  to  light  up  some  towns  in  Scotland  P 

The  Chairman  said  that  they  had  an  exdusive  right  to  the  Brush 
in  Scotland.  With  regard  to  Mr.  Cunningham's  question,  the  term 
**  exclusive  licence  "  was  used,  though  in  other  cases  the  word  was 
full.  The  licence  had  been  granted  from  the  Anglo -American  Brush 
Corporation  to  the  Scottish  Brush,  Ihat  was  the  company  formed  by 
Mi.  Hope,  and  from  the  latter  they  had  spnmg. 

The  Solicitor  to  the  company  said  that  in  legal  phraseology  an 
exclusive  licence  was  a  Uoence  in  which  the  granter  covenants  in 
reg^aid  to  something  that  was  granted  to  nobody  else.  As  a  matter 
of  fact,  when  the  Lane-Fox  Uoenoe  was  g^ven  there  was  another 
Hcenoe  then  in  existence.  It  was  not  convenient  to  discuss  whether 
there  was  liability  on  the  part  of  the  Anglo-American  Brush,  or  the 
Scottish  Brush ;  but  he  would  say  that  tiiis  company  had  made  an 
intimation  to  the  Scottish  Brush,  that  they  had  certoin  claims  to  make 
upon  them  with  respect  to  that  (hear,  hear). 

The  Chairman  said  that  boards  of  directors  often  made  arrangements 
wilh  individual  shareholders  to  move  resolutions.  He  had  not  done 
so,  but  he  would  be  glad  if  some  gentleman  would  move  the  resolu- 
tion which  he  would  read.  It  ran  tiius : — '  ^  That  this  meeting,  having 
heard  the  statements  of  the  chairman,  expresses  confidence  in  the 
boexd  of  directors,  and  requests  them  to  carry  on  the  business  of  tiie 
company,'  and  to  opx>08e  all  hostile  actions  brought  by  shareholders 
agamist  the  company." 

Mr.  Dalrymple  moved  the  resolution. 

Mr.  Delmege,  in  seconding  the  motion,  asked  what  would  be  its 
effect.  If  the  company  defended  the  action,  who  would  have  to  pay? 
He  would  aak  why  they  could  not  have  a  test  action  brought  ?  Gauld 
not  the  seven  or  eight  companies  who  were  threatened  with  actions 
oombine  and  bring  forward  one  representative  action? 

The  Solicitor  said  that  the  actions  brought  would  presumably  be 
for  the  return  of  aharemoney  on  the  groimd  of  misstatement  aa  to 
the  Lane-Fox,  but  the  claim  had  not  yet  been  formulated.  It 
would,  doubtlras,  be  beneficial  if  a  test  case  could  be  brought. 

A  Shareholder  said  that  they  had  every  confidence  in  the  directore, 
and  in  Mr.  Dickson,  who  would  work  anything  he  was  engaged 
in  to  the  bottom.  As  to  the  superiority  of  the  Brush  system,  he  had 
reoehtlv  heard  from  a  friend,  at  present  in  America,  who  was  inte- 
rested largely  in  electric  light  enterprise,  and  he  said  that  the  Brush 
there  was  as  60  to  1  when  compared  with  all  other  ^tems  (hear,  hear). 
The  Yankee  was  a  pretty  'cute  fellow,  and  wotdd  not  go  so  largely 
into  the  Brush  unless  there  was  scmiething  in  it.  He  had  pedect 
confidence  in  ^e  Brush  and  in  their  board.  AiS  for  this  lit^ation, 
it  was  a  foolish  step  in  the  shareholden  who  beg^an  it.  He  had 
heard,  however,  that  one  company  had  already  obtained  on  account 
of  the  Lane-Fox  blunder  the  sum  of  £21,000  (no,  no.  A  director: 
Not  a  penny !).  If  our  company  could  get  back  anything  they  should 


Mr.  Bullivant  would  gladly  support  the  resolution  jut  moTed  ai^ 
seconded.  The  question  for  them  as  business  men  was,  should  tbe 
business  be  oani^  on,  or  should  they  let  themselves  be  btmbooded 
by  a  parcel  of  pettifogging  lawyers  who  were  sending  their  djculan 
about  endeavouring  S>  prejudice  the  minds  ol  shareholdeEi  at  an 
undertaking  which  they  believed  would  be  a  most  lucrative  one,  for 
the  sake  of  getting  their  paltry  fees  for  winding  the  oanmuiyiip? 
should  they  let  their  money  go  into  these  fellows*  pockets  ?  Thq^had 
got  a  business  which  nobody  could  doubt  would  be  most  locratire,  as 
the  electric  light  would  be  the  light  of  the  future.  They  had  a  system 
with  which  no  other  could  be  compared.  The  lights  of  the  ayitem 
in  London  were  a^  run  by  a  sinjg^le  machine,  which  they  could 
put  in  a  comer  of  the  room — something  like  six  feet  by  three— two 
mUes  of  wire  being  in  the  whole  cireuit,  and  it  had  run  for  18  moiiti» 
without  costing  the  company  more  than  £6  for  repairs. .  Other  lystemi 
would  have  an  initial  expense  that  would  swamp  them  if  they  were 
to  attempt  to  light  the  Brush  circuit.  He  had  much  pleasiuc  in  sup. 
porting  the  resolution. 
The  motion  was  then  put  to  the  meeting  and  unanunouBly  caznei 
On  the  motion  of  Mr.  Fastow  a  vote  of  thanks  to  the  duiam 
was  passed  by  acclamation,  and  the  proceedings  terminated. 

West    India    ajo)    Panama    Telegraph    Compact 

(LnnTKD).— We  learn  that  this  company  has  received  informatign 
of  the  interruption  of  the  cable  between  Jamaica  and  Porto  Bico, 
cutting  off  from  telegraphic  communication  all  the  company's  statiost 
in  the  West  Indies,  except  Jamaica.  The  company's  sh^  hue 
been  ordered  to  repair  the  cable. 
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THE  ^^FERRANTI"  DYNAMO-ELECTRIC 
MACHINE. 


8i»CB  writing  our  description  of  the  **  Ferranti "  machine 
which  appeared  in  onr  last  issue,  we  have  been  favoured  bj 
Mr.  F.  C.  Phillips,  the  man^ng  electrician  of  the  Hammond 
Electric  Light  Oompany,  with  a  short  table  of  data  giving 
the  conditions  under  which  the  machine  was  working  on 
the  occasion  of  the  public  exhibition.  It  will  be  seen  that 
but  little  difference  exists  between  these  figures  and  those 
we  gave  in  our  former  article,  and  that  the  doubts  we  then 
expressed  as  to  the  correctness  of  the  data  given  will  apply 
with  equal  force  to  the  table  so  kindly  sent  to  us  by  Mr. 
Phillips,  which  is  as  follows  : — 


Carrent  in  main  oircnit 

yf      „  each  lamp 

Bedstanoe  of  armature 

„  ,,  external  circuit 
Total ,,  f,  armature  circuit 
E.  M.  F.  total 

„        for  each  lataip 
Begifltanca  of  field  magnets  . . . 

,,  „  exciting  machine 

i»  If        >>        drouit 

Current  in  exciting  circuit   ... 


166  amperes 

1-3        „ 

-0265  ohms 

•7735- 

•8 

125  Yolts 

41       „ 

2*5  ohms 

•5      „ 

3       „ 

22*5  amperes. 


As  we  mentioned  last  week  the  indicated  horse-power  of 
the  steam-engine  when  driving  the  machine  to  produce  the 
necessaiy  current  for  800  Swan  lamps  of  20(?)  candle-power 
each  was  25*5.  In  a  pamphlet  which  was  circulated  on 
the  evening  in  question  and  descriptive  of  the  system,  the 
horse-power  was  stated  to  be  under  26,  and  labelled  on 
the  walls  it  was  given  as  27.  We  will  take  as  an  approxi- 
mate average  26  indicated  horse-power.  Whatever  may  be 
the  candle-power  of  a  lamp  when  a  current  of  1'8  amperes 
is  passing  through  it,  and  a  difference  of  potential  of  41  volts 
exists  between  its  terminals,  each  lamp  will  absorb  '0714  of 
an  electrical  horse-power,  and  therefore  14  such  lamps  may 
be  obtained  per  electrical  horse-power.  320  lamps  of  this 
kind  could  then  be  sustained  at  a  certain  luminosity  by  the 
^onsnmption  of  23  electrical  horse-power.  To  produce  such 
k  result,  however,  it  must  not  be  forgotten  that  every  one 
>f  the  320  lamps  must  be  identical  one  with  the  other. 

We  have  calculated,  of  course,  on  the  basis  of  a  single 

amp,  and  we  will  now  consider  the  figures  given  by  Mr. 

Phillips  in  a  somewhat  wider  sense.    The  calculated  resist- 

unco  of  each  lamp  of  the  type  given  above  and  under  those 

;onditions  is  81'5  ohms,  and  three  in  series  would,  therefcHre, 

Linoant  to  94*5  ohms.    If  we  take  the  average  difference 

»f  potential  between  the  terminals  of  each  set  of  lamps  as 

23  volts,  so  as  to  allow  for  any  sh'ght  loss  of  potential  by 

eason  of  the  distance  of  the  lamps  from  the  terminals  of 

he   machine,  or  the  resistance  of  the  conductor,  we  get 

broagh  each  branch  a  current  of  1-8  ampires.    We  also  find 

rom  the  table  that  calculation  gives  about  160  amperes  as  the 

oi^   current,  but  according  to  our  reckoning  the  external 

f  TOtiy  2?^-leaving  the  main  conductors  out  of  the  question 

judge  conu  say,  '9  of  an  ohm,  and  not  '7735  as  given. 


Prom  this  we  find  that  the  current  amounts,  only  to  140 
amperes,  and  we  venture  to  say  that  were  the  resistance  of 
the  external  circuit  properly  measured,  it  would  come  out 
considerably  above  one  ohm  when  one  takes  into  account  the 
number  of  connections  made  from  lamp  to  lamp  and  between 
the  conductors,  some  of  which  may  not  be  perfect. 

According  to  Mr.  Phillips*  table  we  obtain  from  the 
total  electromotive  force  and  amperes  combined,  an  expendi- 
ture of  over  26  electrical  horse-power,  but  with  our  modified 
figures  we  cannot  arrive  at  more  than  28,  whether  by  calcu- 
lating on  the  basis  of  a  single  lamp  or  from  the  calculated 
external  resistance  of  all  the  lamps.  I^  however,  we  could 
measure  this  external  resistance,  we  should  doubtless  find  the 
electrical  horse-power  still  further  reduced.  Another  point 
has  yet  to  be  considered.  The  engineer-in-charge  of  the 
Perranti  installation,  Mr.  Logan,  informed  us  that  the  engine 
when  driving  the  countershafting  and  the  machines  with 
(^en  circuits  indicated  about  7  horse-power.  Prom  this  it 
will  be  obvious  that  the  amount  of  engine-power  taken  up  in 
produdng  the  current  for  the  320  Swan  lamps  would  be  con- 
siderably lower  than  the  electrical  horse-power  quoted,  were 
the  figures  for  obtaining  the  latter  result  to  be  depended 
upon.  We  should  imagine  that  no  tests  of  anything  ap- 
proaching an  accurate  nature  had  been  taken  from  the 
"  Ferranti "  machine— the  fact  of  its  being  an  alternating 
current  system  would  not  of  course  tend  to  make  such  tests 
of  an  easier  character — and  it  would  appear  that  its  pre- 
sumed efficiency  has  been  simply  calculated  from  the  known 
data  of  a  Swan  lamp  absorbing  a  certain  current  strength 
and  at  a  stated  candle-power.  It  will  be  well  remembered 
by  our  readers  that  Mr.  Gordon,  in  calculating  the 
efficiency  of  his  machine,  assumed  that  each  of  his  1,800 
lamps  was  absorbing  1-lOth  of  an  electrical  horse- 
power and  giving  each  a  20  candle-power  light,  when,  as  a 
matter  of  fact,  some  of  the  lamps  were  not  alight  and  others 
were  glowing  with  a  luminosity  of  5  or  6  candles.  We  do 
not  expect  the  ** Perranti"  machine  to  give  but  little,  if 
any,  greater  result  per  horse-power  expended  upon  it  than 
machines  of  the  Edison,  Gramme,  Siemens',  &c.,  type, 
although  the  relation  of  its  armature  resistance  to  the  external 
resistance  is  remarkable ;  but  it  possesses  the  great  merit 
of  simplicity,  and  therefore  it  can  compete  on  very  favour- 
able terms,  as  regards  cost  of  construction,  with  any  machine 
with  which  we  are  acquainted.  We  may  add  that  the  favour- 
able opinion  we  have  already  expressed  upon  the  "  Perranti " 
system  is  in  no  way  lessened  by  the  slight  analysis  we  have 
given  of  the  supposed  data  of  the  machine,  our  sole  endea- 
vour now,  and  last  week,  being  to  show  those  responsible 
for  its  introduction  how  important  it  is  to  give  figures  the 
accuracy  of  which  cannot  be  challenged,  or  to  leave  electricians 
to  form  their  own  estimate  of  the  true  worth  of  the  invention. 


Electbolibrs  for  the  Electric  Light. — On  Wednes- 
day evening  we  paid  a  hurried  visit  to  the  works  of  Messrs. 
Verity  and  Sons,  of  King  Street,  Covent  Garden,  the  well- 
known  artificers  in  ornamental  brasswork.  The  firm  also 
acts  as  agent  for  the  Edison  system  of  Electric  Lighting,  and 
on  the  evening  in  question  the  members  of  the  Boaj*d  of 
Trade  representing  the  Strand  district  were  present  to 
examine  the  system,  which  was  explained  by  Dr.  Pleming, 
Electrician  to  the  Edison  Electric  Light  Company.  A  60-li^ht 
(nominal)  dvnamo-electric  machine  was  keeping  in  operation 
75  lamps.  Next  week  we  hope  to  do  justice  to  the  exquisite 
display  of  electroliers  manu&ctured  hj  Messrs.  Verity  &  Sons, 
by  for  the  most  complete  and  extensive  we  have  yet  seen. 
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On  Thui'sday,  the  80th  ult.,  the  president  of  the  society, 
William  Spottiswoode,  Esq.,  D.C.L.,  LL.D.,  delivered  his 
address  at  the  anniversaiy  meeting.  We  reprint  those 
portions  which  we  think  will  be  of  special  interest  to  our 
readers,  and  refer  briefly  to  some  matters  which  are  not  con- 
nected with  the  electrical  profession. 

Mr.  Spottiswoode  commenced  his  address  by  alluding  to 
the  deaths  of  Darwin,  Balfonr,  Sir  Wyville  Thomson,  and 
others  less  known  to  fame,  and  a^r  reference  to  the  society's 
genera]  arrangements,  and  a  comparison  of  the  number  of 
papers  received  during  the  years  1878 — 1882,  went  on  to 
say : — 

Among  the  papers  of  this  year,  I  may  notice  the  elaborate  research 
by  Dr.  Debus  on  **The  Chemical  Theory  of  Gunpowder,"  forming 
the  Bakerian  lecture ;  the  careful  and  long-oontinued  investigations 
by  Professors  liveing  and  Dewar  on  the  spectra  of  water,  and  of 
carbon,  and  of  mixed  vapours. 

Nor  must  I  omit  mention  of  Dr.  C.  W.  Siemens*  bold  and  origfinal 
theory  of  the  conservation  of  solar  energy,  which  has  already  given 
rise  to  so  much  discussion.  It  will  be  stdficient  for  me  here  to  say 
that  upon  the  questions  therein  raised  the  last  word  has  been  bv  no 
means  said ;  and  that,  whether  the  theory  be  ultimately  established, 
or  whether,  like  a  phoenix,  it  shaU  here^her  give  rise  to  some  other 
outcome  from  its  own  ashes,  it  will  ever  be  remembered  as  having  set 
many  active  minds  at  work,  and  wlU  always  have  a  place  in  the  history 
of  solar  physics 

A  most  important  change  in  the  relations  between  the  society  and 
the  Grovemment  in  respect  of  State  aid  to  science  has  been  made  this 
year.  It  wiU  be  in  the  recollection  of  the  FeUows  that  an  experiment 
was  made  for  a  period  of  five  years,  during  wluch  the  sum  of  £4,000 
was  annually  voted  to  the  Science  and  Art  Department,  to  be  distri- 
buted at  the  recommendation  of  the  Government  Fund  Committee  of 
the  Royal  Society.  That  experimental  period  terminated,  as  then 
mentioned  in  my  address,  last  year.  The  g^rant  to  the  Science  and  Art 
Department  has  been  discontinued,  and  in  place  of  it  an  addition  of 
£3,000  per  annum  has  been  made  to  the  Government  grant,  making 
£4,000  in  all.  In  concluding  this  arrangement  the  foUowing  stipula- 
tions were  agreed  to.  The  increased  grant  is  to  be  administered  by  a 
committee  identical  with  the  late  Govenmient  Fund  Conmuttee ;  a 
portion  may  be  devoted  to  personal  g^rants,  subject,  however,  toBpecial 
recommendLations  to  the  Treasury ;  and,  lastly,  unexpended  babnces 
may  be  carried  forward  from  year  to  year,  as  has  hitherto  been  Uie 
case  with  the  old  Government  grant  onlv.  To  the  stipulation  that  the 
increased  fund  should  be  administerea  by  the  more  extended  com- 
mittee the  society  felt  that  no  reasonable  objection  could  be  o£Pered, 
because  upon  it  the  President  and  Council  are  represented  in  fidl,  and 
the  ex  officio  members  are,  in  the  majority  of  cases,  FeUows  of  the 
society.  The  object  of  the  second  stipulation  was,  so  far  as  the 
society  is  concerned,  to  secure  at  the  outset  for  the  personal  grants 
the  consent  and  support  of  the  Treasury,  and  thereby  to  preclude  the 
chance  of  objection  being  subsequently  taken  to  any  of  our  proposals 
under  this  head.  The  President  and  Coundl,  however,  recognising 
the  importance  of  great  caution  in  respect  of  personal  grants,  have  of 
their  own  motion  appointed  a  special  sub-committee  (in  addition  to 
the  three  previously  existing),  to  which  aU  personal  applications 
recommended  by  any  of  the  other  sub- committees  are  specially  re- 
ferred, and  without  whose  recommendation  none  can  come  before  the 
general  conmiittee.  To  the  third  mentioned  point,  viz.,  the  power  of 
retaining  unexpended  balances,  the  President  and  Council  attach 
great  vsdue,  because  that  power  may  enable  the  committee  to  devote 
more  of  its  funds  than  heretofore  to  some  of  the  larger  undertakings 
in  scientific  inquiry,  leaving  more  of  the  smaUer  grants  to  the  special 
funds  already  in  existence  in  the  hands  of  i£e  Royal  and  other 
societies.  The  meetings  of  this  committee  wiU  probably  take  place 
twice  a  year,  in  May  and  November.  In  the  present  year  it  will  not 
be  possible  to  hold  the  second  meeting  before  December,  but  there 
wiU  be  advantages  in  holding  it  hereafter  in  November,  as  ^e 
entire  annual  grants  wiU  then  be  made  by  the  same  conmiittee  and 
under  the  sanction  of  the  same  President  and  Council.  In  concluding 
these  few  remarks  on  the  new  arrangements,  I  cannot  refrain  from 
expressing  my  sense  of  the  obligation  under  which  the  society  and 
science  at  large  are  laid  by  the  sympathetic  and  intelligent  attention 
bestowed  upon  the  subject  by  the  then  Financial  Secretary  of  the 
Treasury,  the  late  Lord  Frederick  Cavendish. 

Among  other  subjects  referred  to  the  Royal  Society  ^  Public 
Departments  I  may  mention  a  request  from  tibe  Board  of  Tirade  for 
advice  upon  the  question  of  improving  the  existing  means  at  the 
Standard  Office  for  the  purpose  of  comparisons.  At  the  request  of 
the  President  and  Council,  Sir  G«orge  Airy,  Colonel  A.  Ross  Clarke, 
and  Professor  Stokes  acted  na  a  Committee  and  drew  up  a  very 
careful  report,  the  value  of  which  was  fully  recognised  by  Uie  Board 
of  Trade.  The  report  suggested  certain  improvements  in  the  present 
arrangements ;  but,  having  reference  to  the  duties  of  the  Standard 
Office  as  defined  by  Act  of  Parliament,  it  was  not  considered  neces- 
sary  to  insist  upon  extreme  scientific  accuracy,  such,  r.^.,  as  that 
attained  by  Colonel  Clarke  himself  in  his  * '  Comparison  of  Standards ' ' 
made  at  the  Ordnance  Survey  Office  at  Southaxnpton  in  1866. 

The  arrangements  for  the  observation  of  the  Transit  of  Venus  have 
been  steadily  progressing.  The  parties  have  now  aU  started  for  their 
stations,  after  their  period  of  tr»uiing  under  the  superintendence  of 
Mr.  Stone  at  Oxford.  An  adequate  supply  of  instruments  has  been 
t<ecured  at  moderate  cost,  and  aU  the  accessory  parts  have  been  pro- 
appUed  by  the  indefatigable  care  and  forethought  of  our 
istronomer. 


The  EngUsh  expeditions  for  the  observation  of  the  ftpptomW 
Transit  of  Venus  are  organised  as  foUows : —  ^^ 

AOCBLSSLLTES  InOBESS. 

Madagascar  Observers, — ^Rev.  S.  J.  Perry. 

Rev.  W.  Sidgreavee. 

Mr.  CarUsle. 
Cape  Observatory  Observers, — Mr.  GiU  and  staff. 

Aberdeen  Road  Observers. — Mr.  Finlay,  First  Assutant  of  the  Cue 
Observatory. 
Mr.  Pett,  Third  Assistant  of  the  Gbpe 
Observatory. 

Montagu  Road  Observers, — Mr.  A.  Marth. 

Mr.  C.  M.  Stevens. 


Rertnttda  Observers,- 


Retabdkd  iNaSESS. 

-Mr.  J.  Hummer, 
lieut.  Neate,  R.N. 
Capt.  Washington,  R.E. 


Jamaica  Observers. — Dr.  Copeland. 
Capt.  MackiiiJ 


lay,  B 
HaU. 


R.A. 


Mr.  MaxweU 

Barbadoes  Observers.— Mr.  C.  G.  Talmage. 
lieut.  Thomson,  R.A. 

Besides  the  observers  at  these  stations,  the  Canadian  GoTosiDeiLi 
has  arranged  to  place  three  6 -in.  and  some  smaUer  telescopMb^ 
field.  lieut.  Gordon  of  Toronto  was  sent  by  the  Canadian  Goren- 
ment  to  England  to  make  himself  master  of  the  propoaed  amag^ 
ments,  and  to  secure  the  necessary  instrumental  equipment. 

AOCELBBATED  FoBESS. 

The  stations  for  Retarded  Ingress  are  also  available  for  Acodcntej 


Retabded  Eobebs. 

Brisbane  Observers. —C&pt,  W.  G.  Morris,  R.E. 
lieut.  H.  Darwin,  R.E. 
Mr.  Peek. 

New  Zealand  Observers. — lieut. -Col.  Tupman,  R.M.A. 
Lieut.  Coke,  R.N. 

Besides  these  observers  sent  speciaUy  from  England,  the  ohiem- 
tories  at  Melbourne  and  Sydney  are  most  favourably  sitoitedfet 
observingthe  egress.  The  directors  of  these  observatories,  Mr.  EQm 
and  Mr.  Russell,  have  promised  their  co-operation,  and  their  Giir^ss- 
ments  have  placed  funds  at  their  disposal  to  cover  any  neoesn 
expenses. 

Unless  unfavourable  weather  should  prevent  the  transit  bonuses 
at  some  of  the  stations,  we  may  expect  some  nine  or  ten  pun  i 
corresponding  observations,  both  at  ingress  and  egress,  fronts 
Britisn  expeditions  alone.  These  observations  are  certain  to  be  iin«^ 
supplemented  by  those  made  by  the  observers  of  other  nationa;  id't 
is  hoped,  from  the  dose  agreement  between  the  inatructio&B  isnedt 
the  different  observers,  Omt  the  whole  may  oltiinately  be  aT»il»yii' 
combination  in  one  general  discussion. 

The  American  astronomers,  encouraged  by  the  partial  8iioee«wfes^ 
attended  the  plan  they  adopted  in  1874,  are  relying^  chieflviq«tt 
photographic  method  ;  they  have  sent  expeditionB  to  South  Anen 
and  the  Cape  of  Good  Hope. 

Austria  does  not  take  any  active  i>art  in  observing  the  transt 

France  sends  out  eight  weU  equipped  expeditions,  fuU  paitm^ 
of  which  have  been  published  in  Uie  Camptet  Rendms  for  0*^" 
2nd. 

From  Holland  no  special  expedition  wiU  be  sent  out,  botii* 
Heyming,  of  the  Dut<m  Navy,  wiU  observe  tlie  transit  in  the  W* 
Indies,  probably  at  Curagoa. 

Italy  wiU  confine  its  operations  to  observatories  in  that  ocmntrj- 

Russia,  adso,  has  decided  to  send  out  no  expeditions  of  it8  ow.^ 
it  has  aided  the  efforts  of  other  countries  by  lending  a  6*5  ^J^'^ 
to  the  Danish  Government,  and  has  placed  two  exoelIeat4*3  in-  i^ 
meters  in  the  hands  of  the  French  astronomers,  MM.  TisKnwl » 
Perrotin.  The  considerations  which  led  the  Russian  GotwwibsJ  ■' 
this  conclusion  have  been  explained  in  the  following  paiagi«j^<*  * 
letter  from  Mr.  Struve  to  myself : — 

**  Experience  since  1874  has  sufRciently  proved  that  tfcwe  if  * 
prospect  whatever,  even  with  combined  international  effort*,  d  «*j 
tainmg  by  the  present  transit  a  geometrical  determinatua  d  ^' 
parallax  of  the  sun,  which  would  not  soon  be  surpassed  in  v^T 
by  other  recent  methods  (for  example,  that  suggested  by  Hr  ^-r 
methods  which  are  capable  of  being  repeatedly  empUijvd,  u^  ^ 
without  any  costly  expeditions. 

**  Further,  although  it  must  be  admitted  that  eo  rare  «  <1P' 
tunity  of  studying  the  atmosphere  of  the  planet  ought  ao*  *  ^ 
neglected,  yet  it  seems  certain  that  so  many  and  such  eifidlo*^ 
wiU  be  obtained  through  the  agency  of  the  United  States, «  «< » 
by  other  countries  having  weU-provided  obaervatories  intJae  *^* 
hemisphere,  as  weU  as  by  other  seafaring^  nations/'  U"^** 
circumstances  Russia  has  not  considered  it  incnmbeat  «ai^* 
organise  any  observing  parties.  _^_^  --* 

Spain  has  sent  two  parties  of  naval  officers,  weU  eq^ff*^^ 
6 -inch  equatoreals  and  other  instruments,  to  the  I^tsjab^^' 
Rico 

The  subject  of  the  Circumpolar  Observationa  iBdsoSaffUi^  '^  ^ 
address  of  last  year,  was  since  that  timebrou|Brht  moiefora*^^* 
our  Government  by  that  of  Russia.     At  the  request  of  f   '**-'-^ 
the  President  and  Coundl,  after  consultation  with  the  T' 
Office,  advised  as  foUows: —  ^^_ 

** The  object  of  the  undertaking  is  to  t^k^w  h^^J^^m*^ 
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of  the  great  inaoceesible  region  surrounding  the  pole  on  the  meteor- 
ology and  magnetism  of  the  earth.  With  this  view  it  is  proposed  to 
take  simultaneous  observations  at  a  chain  of  oircumpolar  stations  for 
a  full  year  at  least. 

"A  chain  of  not  less  than  eight  stations  will  be  occupied  inde- 
pndently  of  any  co-operation  by  this  country.  This  chain, 
however,  leaves  a  gap  of  90^  in  longitude  in  the  northern  part  of 
America,  the  centre  of  which  would  be  advantageously  occupied  by  a 
gtation  in  the  Dominion  of  Canada.  The  value  of  the  results  will  be 
greatly  enhanced  by  the  addition  of  this  link  to  the  chain.  Inde- 
pendently of  this,  such  a  station  would  be  of  great  value  as  being  of 
a  continental  character,  in  contrast  with  the  other  stations,  which  are 
in  dose  proximity  to  the  coast.  By  choosing  for  the  station  one  of 
the  forts  of  the  Hudson's  Bay  Company,  no  great  outlay  need  be 
involved  in  its  occupation.'* 

The  point  first  proposed  was  Fort  Good  Hope,  near  the  mouth  of 
the  Maiokenzie  River ;  but  it  was  found  too  late  to  erect  the  neces- 
sary huts  and  to  transport  the  party  and  its  provisions  there  during 
the  present  season.  Fort  Simpson,  on  the  same  river,  was  next 
suggested.  Guided  by  considerations  of  facilities  of  access  and  sus- 
tentation,  the  committee  came  to  the  conclusion  that  either  Fort  Rae 
or  Fort  Providence,  on  Great  Slave  Lake,  is  to  be  preferred  to  Fort 
SimpsoQ,  with  which  the  former  forts  nearly  agree  in  latitude ;  and 
acoordlngly  the  President  and  Council  recommended  one  of  these. 

"  In  framing  an  estimate,  it  was  thought  well  to  assume  that  the 
expedition  might  last  a  year  and  eight  months,  so  as  to  allow  a  suffi- 
cient inar^  for  travollmg  to  and  from  the  station,  and  for  possible 
detention  in  waiting  for  the  Hudson*s  Bay  Company's  brigade.  It  is 
calculated  that  the  cost  might  be  safely  estimated  at  £3,000,  which 
would  include  salaries  of  one  officer  and  three  men  ;  journey  of  the 
party  from  England  and  back,  including  reasonable  baggage,  rations, 
allowances,  ana  all  other  expenses." 
To  this  Qommtmication  the  following  reply  was  received : — 
**  My  Lords  have  to  thank  you,  and  the  Committee  whom  the  Coimcil 
appointed  to  advise  them  in  the  matter,  for  the  valuable  information 
contained  in  Dr.  Michael  Foster's  letter  of  the  16th  ultimo.  Acting 
upon  that  information  and  upon  the  advice  of  the  Royal  Society, 
Her  Majesty's  Government  have  decided  that  this  is  an  object  on 
which  public  money  may  properly  be  employed,  and  they  are  pre- 
pared to  ask  Parliament  to  provide  a  total  sum  not  exceeding  £2,500 
for  the  purpose.  My  Lords  understand  that  there  is  good  reason  to 
hope  that  me  balance  required  to  make  up  the  total  estimated  cost  of 
£3,000  will  be  forthcoming  from  other  sources. 

*^  I  am  to-  ask  whether  the  Royal  Society  would  be  so  good  as  to 
take  charge  of  the  Expedition  under  similar  conditions  to  those  under 
which  the  Transit  of  Venus  Expedition  is  being  conducted ;  accounts 
of  the  expenditure  chargeable  to  the  Parliamentary  grant  being 
rendered  to  this  Department.  The  choice  of  stations,  the  appoint- 
ment of  observers,  and  the  methods  of  procedure  would  be  left 
entirely  to  the  society,  subject  to  the  condition  that  the  total  amount 
eharKoable  on  public  funds  does  not  exceed  £2,500.  My  Lords  imder- 
stand  that  it  is  expected  that  not  more  than  £1,500  of  this  amount 
would  oome  in  course  of  p^rment  during  the  present  year,  and  they 
will  present  estimates  to  Parliament  for  £1,500  and  £1,000  at  the 
proper  times." 

The  Canadian  Government  has  since  promised  a  contribution  of 
4,000  dollars  towards  the  expenses  of  the  expedition. 

A  committee,  consisting  of  the  President,  Dr.  Rae,  Sir  George 
Richards,  Mr.  R.  H.  ScoU,  and  Professor  Stokes,  was  accordingly 
appointed  to  superintend  the  expedition,  which,  comprising  Captain 
H.  P.  Dawson,  R.A.,  in  command,  Serjeants  J.  English,  and  F. 
C-ookesley  as  observers,  and  W.  Wedenby,  as  artificer,  left  England 
on  May  Uth,  for  Quebec,  was  heard  of  at  Fort  Carlton  on  27th  June, 
and  was  about  to  proceed  the  next  day  for  Green  Lake,  on  the  way 
to  Portage  La  Loche.  It  was  still  not  quite  certain  whether  it 
migrht  not  be  necessary  to  push  on  to  Fort  Simpson,  on  account  of 
insufficient  aooommodation,  as  well  as  lack  of  time  and  materials  for 
building  at  Fort  Rae. 

Twt>  parts  of  *'Mittheilungen  der  Intemationalen  Polar  Commis- 
sion '  *  have  been  published,  containing  full  particulars  and  instructions 
relating  to  the  whole  circumpolar  scheme 

{To  be  continued.) 


ON  THE  INFLUENCE  OF  TIME  ON 
THE  CHANGE  IN  THE  RESIST- 
ANCE  OF  THE  CARBON  DISC  OF 
EDISON'S  TASIMETER. 


By  T.  C.  MENDENHALL,  Columbus,  O. 


^.BOUT  five  years  ago  Edison  announced  the  discovery  of 
,lie  remarkable  property  possessed  by  carbon  when  prepared 
n  a  special  manner,  in  virtue  of  which  its  electrical  resist- 
Lnce  was  greatly  lessened  by  subjecting  it  to  an  increase  of 
>re8sure.  Amon?  the  numerous  interesting  applications  of 
tiis  discovery  which  were  quickly  made,  none  was  more 
promising  or  more  interesting  than  the  tasimeter  devised 
>y  Edison  himself.  The  extreme  sensitiveness  of  the  carbon 
o  the  slightest  changes  in  pressure  gave  rise  to  the  hope 
liat  the  instrument  would  far  exceed  in  delicacy  those  pre- 
;iously  in  use  for  the  detection  of  minute  quantities  of  heat 


Mr.  Edison  was  a  member  of  the  Draper  Eclipse  Expedi- 
tion in  the  summer  of  1878,  and  used  his  tasimeter  during 
the  total  eclipse  of  July  29th  in  that  year,  attempting  to 
measure  the  heat  emitted  by  the  sun's  corona.  His  report 
to  the  director.  Dr.  Henry  Draper,  was  published  in  the 
Proceeding  of  the  American  Association  for  the  Advance- 
ment of  Science  for  the  same  year.  This  report  shows 
that  the  attempt  was  by  no  means  as  successfal  as  could 
have  been  desired,  the  principal  obstacle  being  apparently 
the  difficulty  in  the  adjustment  of  the  tasimeter  so  that  the 
galvanometer  needle  would  remain  at  zero,  and  to  secure 
its  return  to  that  point  after  it  had  been  deflected.  In  fact, 
the  zero  adjustment  was  only  made  by  the  use  of  a  peculiar 
shunt  of  variable  resistance  ingeniously  contrived  by  Mr, 
Edison  for  the  purpose. 

The  writer  is  not  aware  of  any  other  systematic  attempt 
to  secure  quantitative  results  through  its  use,  and,  as  far 
as  known,  the  instrument  has  been  generally  regarded  as 
peculiarly  inconstant  and  unreliable  in  its  indications. 

Having  in  his  possession  a  tasimeter  constructed  after 
the  model  of  that  described  in  the  report  referred  to  above, 
the  writer  undertook  a  short  time  ago  to  investigate  the 
quantitative  relation  between  pressure  and  resistance  for 
tne  carbon  disc  which  belonged  to  it.  In  a  series  of  pre- 
liminary experiments,  the  use  of  the  toothed  wheel  and  screw, 
by  means  of  which  the  pressure  is  communicated  to  the 
disc,  was  found  to  be  extremely  objectionable  on  account 
of  the  impossibUity  of  exactly  reproducing  a  given  pressure. 
This  portion  of  the  instrument  was,  therefore,  entirely 
removed,  and  an  an*angement  made  by  means  of  which  any 
definite  pressure  might  be  quickly  brought  to  bear  upon 
the  disc  or  I'emoved  from  it.  A  slender  brass  rod  was  placed 
in  a  vertical  position  upon  the  centre  of  the  upper  contact 
piece,  the  upper  end  of  which  rested  lightly  m  a  small 
conical  cavity  made  on  the  under  side  of  the  scale-pan  of 
a  balance.  The  weight  was  suspended  above  by  a  fine  thread 
passing  over  a  pulley,  so  that  by  raising  or  lowering  it  the 
pressure  was  applied  or  removed  as  was  desired.  The  carbon 
disc  was  made  one  of  the  branches  of  a  Wheatstone's  bridge, 
as  described  by  Mr.  Edison.  In  lowering  the  weight  care 
was  taken  to  make  the  movement  slow  enough  to  avoid  any 
shock  to  the  disc.  When  the  apparatus  stood  with  the 
weight  lifted,  the  adjustment  of  the  galvanometer  to  the 
zero  was  made  without  auy  difficulty,  the  resistance  of  the 
disc  appearing  to  be  quite  constant.  When  the  pressure 
was  applied,  however,  the  adjustment  became  very  tsouble- 
some,  and  after  a  few  trials  it  was  discovered  that  time  was 
a  very  important  element  in  the  problem.  The  addition  of 
a  pressure  of  fifty  grains  reduced  the  resistance  to  nearly 
one- fourth  of  what  it  was  in  its  normal  condition  instantly, 
but  it  was  found  that  the  minimum  was  not  reached  at  once. 
The  resistance  continued  to  fall  during  the  first  two  or 
three  minutes  with  considerable  rapidity,  and  after  that 
more  slowly.  A  series  of  experiments  was  accordingly 
undertaken  for  the  investigation  of  this  phenomenon.  After 
a  number  of  trials,  the  bridge  was  adjusted  so  that  when 
the  key  was  closed  simultaneously  with  the  application  of 
the  pressure  the  needle  of  the  galvanometer  would  remain 
momentarily  at  zero,  for  the  instantaneous  effect  of  this 
pressure  seemed  to  be  quite  constant.  In  a  few  seconds, 
however,  the  needle  began  to  move,  showing  that  the  resist- 
ance was  diminishing.  With  this  constantly  decreasing 
resistance  it  was,  of  course,  difficult  to  obtain  balances 
which  were  very  accurate,  but  generally  one  could  be  obtained 
within  a  minute  aflier  the  application  of  the  pressure,  and 
another  a  minute  or  two  later,  and  so  on.  The  operation 
was  repeated  many  times,  and  a  number  of  points  for  the 
curve  shown  below  were  obtained,  which,  though  neces- 
sarily somewhat  scattering,  were  so  situated  as  to  render  its 
general  form  almost  certain.  In  almost  every  instance  im- 
mediately after  the  removal  of  the  prcssure,  the  normal 
resistance  was  again  measured,  and  it  was  found  that  while 
time  was  necessary  for  the  resistance  to  reach  a  minimum 
after  the  application  of  the  pressure,  the  disc  seemed  to 
recover  its  maximum  normal  resistance  instantly  upon  its 
removal. 

After  the  construction  of  the  curve  showing  the  relation 
between  time  and  resistance,  and  on  the  supposition  that  it 
correctly  represents  that  relation,  it  was  easy  to  know  what 
the  adjustment  of  the  bridge  should  be  at  the  end  of  any 
given  time,  and  thus  the  difficulty  of  that  adjustment  dis- 
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appeared.  When  tested  in  this  way,  the  curve  was  fonnd 
to  be  con-ect  within  the  errors  of  experiment.  The  follow- 
ing table  exhibits  the  resistances  after  various  times,  the 
m^tantane&m  resistance  being  called  100.    The  resistance 


already  existing  pressure  of  about  the  same  amount  can 
increase  the  area  of  contact  between  a  flat  plate  and  a  fiat 
disc  nearly  four  times,  to  say  nothing  of  tne  "recovery," 
which  takes  place  so  promptly  upon  the  removal  of  the 

Sressore. — The  American  Journal  of  Science,  Vol.  XXIV., 
uly,  1882. 


AN 


IMPROVED    THOMSON    REFLECT- 
ING  GALVANOMETER. 


By  F.  J.  MUDFORD. 


In  the  ordinair  reflecting  galvanometer  the  most  impor- 
tant portion  oi  the  coU,  viz.,  that  nearest  the  needles,  is 
omitted,  partly  to  make  room  for  the  emergence  of  the  light 
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Ciure  showing  the  relation  between  Besistance  and  Time. 

before  the  addition  of  the  pressure  of  50  grams  was  11-67 
ohms,  which  immediately  fell  to  3-52  ohms  upon  the  applica- 
tion of  the  weight. 


Tiai'»  'n\  minute?. 

Resistance. 

Time  In  minutes. 

ResibUnoe. 

0 

100 

15 

920 

1 

9G-6 

20 

92-5 

2 

9,3-4 

25 

92-3 

;i 

94-9 

30 

921 

4 

94-5 

35 

920 

5 

94-2 

40 

91-8 

C 

93-9 

60 

91-5 

7 

93-7 

CO 

91-2 

8 

93G 

70 

90-9 

9 

93-4 

80 

90-8 

10 

93-3 

90 

90-7 

12 

931 

It  will  be  seen  that  the  resistance  falls  a  little  more  than 
8  per  cent,  in  one  minute,  about  5  per  cent  in  three  minutes, 
and  about  10  per  cent,  in  one  hour  and  a  half,  and  it  seems 
tolerably  certain  that  even  then  a  minimum  is  not  reached. 
In  two  or  three  instances  the  time  of  continuous  pressure 
was  prolonged  to  twenty-four  hours,  the  resistance  at  the  end 
being  slightly  lower  than  at  any  previous  reading.  Finally, 
the  apparatus  was  left  with  the  weight  applied  for  one  weet. 
No  measurements  were  made  during  that  time,  but  at  the 
end  the  resistance  was  found  to  be  decidedly  lower  than  it 
was  at  the  end  of  two  hours  after  the  application  of  the 
pressure,  and  it  is  especially  to  be  noticed  that  on  the 
removal  of  the  pressure  the  normal  resistance  of  a  week 
before  was  instantly  recovered.  In  this  case  the  pressure 
applied  was  100  grams.  The  resistance  before  the  applica- 
tion of  the  pressure  was  11*08  ohms.  Upon  applying  the 
pressure  it  immediately  fell  to  2*84  ohms.  In  two  hours 
this  had  been  reduced  to  2*10  ohms,  and  at  the  end  of  a  week 
it  was  I'D 3  ohms.  Thus  in  two  hours  it  was  reduced  by 
about  10  per  cent.,  and  after  one  week  it  was  again  about  10 
per  cent.  lower. 

It  appears,  therefore,  that  the  element  of  time  plays  an 
important  part  in  the  phenomena  exhibited  by  the  carbon 
disc,  and  it  seems  highly  probable  that  this  has  been  one  of 
the  principal  causes,  if  not  the  chief  cause,  contributing  to 
the  inconstancy  and  unreliability  of  the  indications  of  the 
taaimeter.  The  experiments  made  thus  far  indicate  a  fair 
degree  of  constancy  in  its  results  when  this  factor  is  con- 
sidered. The  writer  hopes  to  be  able  to  make  further 
examination  concerning  the  extent  to  which  all  of  the  con- 
ditions necessary  to  its  use  may  be  controlled. 

The  resistance  of  carbon  under  pressure  has  been  made 
the  subject  of  investigations  recently  by  Mr.  Herbert  Tom- 
linson  and  Prof.  Silvanus  Thompson.  The  conclusion 
reached  by  both  is  that  the  diminution  of  resistance  is  really 
due  to  the  contact  between  the  electrodes,  and  it  appears 
that  Prof.  W.  F.  Barrett  has  arrived  at  a  similar  conclusion, 
as  a  result  of  experiments  made  upon  a  "button  of  com- 
pressed lamp-black."  Without  knowing  anything  about  the 
nature  of  these  experiments,  the  writer  desires  to  record  his 
belief  that  this  theory  does  not  entirely  account  for  the  facts 
stated  above.  Besides,  it  seems  a  little  difficult  to  under- 
stand how  80  small  a  pressure  as  60  grams,  added  to  an 


^m  the  mirror.  In  the  above  instrument  (of  wbicii  tf 
illustration  is  given)  I  have  placed  the  mirror  between  tlie 
coils,  so  that  I  am  able  to  bring  the  coils  almost  eiactiT^ 
the  theoretical  shape  which  gives  the  greatest  sensti^^®^ 
the  only  portion  left  out  being  that  required  for  the  dw6<e 
of  the  needles,  which,  moving  not  only  much  closer  to  the  n"^ 
than  usual,  but  so  near  the  metal  frame  that  camnts  4i« 
induced  in  it  which  damp  the  swinging  of  the  saspcnaw- 

The  suspension  can  be  dropped  into  its  place  after  ^ 
fibre  has  been  made  fast,  without  interfering  with  the  wi* 

The  insulation  of  the  instrument  is  flw  more  jcrfeet  tint 
in  the  ordinary  form,  100  Leclanch^  cells  prodncmg  b^P^ 
ceptible  deflection  when  connected  to  one  tenninaL  T^* 
is  secured  by  mounting  the  terminals,  which  project  thiw^- 
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the  case,  on  long  insulating  rapports,  which,  being  inside, 
where  the  air  may  be  dried  by  means  of  snlphuric  add,  are 
kept  free  from  dost  and  films  of  moistnre.  When  such  very 
high  insulation  is  required,  the  conical  ebonite  plugs  which 
slide  on  the  terminal  rods  are  withdrawn  (as  in  the  engrav- 
ing), leaving  annular  air  spaces  between  the  terminals  and 
case. 

The  instrument  is  wound  with  a  double  set  of  coils,  one 
of  high  and  the  other  of  low  resistance,  and  is  suitable  for 
any  purpose  to  which  a  sensitive  reflecting  galvanometer 
can  be  applied. 

In  the  optical  arrangement  of  the  scale,  the  condenser  has 
been  placed  between  the  object  (the  fine  wire)  and  the  light, 
certainly  the  correct  place  for  it,  as  by  placing  the  object 
behind  the  lens,  a  real  image  of  the  virtual,  and  therefore 
enlarged  image  of  the  wire,  is  produced  upon  the  scale,  a 
very  undesirable  result,  as  the  image  upon  the  scale  should 
be  as  fine  and  distinct  as  possible,  and  not  blurred  by  the 
internosition  of  a  condenser. 

Subjoined  is  a  4'agram  of  the  arrangement : — 


ntp^tciw 


extra  turns  set  close  to  the  needles.  The  feet  of  the  move  - 
ment  of  the  needles  being  damped  by  the  contiguity  of  the 
metal  frame  is  a  great  dis^vantage  when  discharge  currents 
have  to  be  measured,  and  such  measurements  are  of  constant 
occurrence  in  electrical  testing. — ^Bds.  Eleo.  Rev.] 


CrtJir^  Wirrer 


It  will  be  seen  hj  the  above  diagram  that  there  is  no 
object  in  having  the  image  of  the  light  at  the  galvanometer 
mirror  larger  than  the  mirror,  as  it  is  evident  that  the  only 
part  concerned  in  the  brightness  of  the  image  upon  the 
scale  is  what  falls  upon  and  is  reflected  from  the  surface  of 
the  mirror.  I  have  accordingly  supplied  a  lamp,  giving  a 
small  but  intrinsically  brilliant  flame. 

The  image  of  the  wire  upon  the  saJe  will  be  the  same  size 
as 'the  wire  itself,  as  they  are  both  the  same  distance  from 
the  galvanometer  mirror  which  produces  the  image.  It 
will  be  found  with  nearly  all  scales  that  this  is  not  so,  but 
that  the  image  of  the  wire  is  much  thicker  than  the  wire, 
and  frequently  blurred.  It  will  thus  be  seen  that  the  bright- 
ness of  the  image  is  not  afiected  by  alterations  in  the  size  of 
the  condenser. 

[We  have  had  an  opportunity  of  examining  one  of  Mr. 
Mudford's  galvanometers,  constructed  by  Messrs.  Paterson  & 
Cooper,  and  (juite  consider  that  in  many  respects  the  instru- 
ment is  a  decided  improvement  on  the  existmg  forms.  The 
addition  of  a  thick  wire  coil,  the  high  insulation,  and  the 
arrangement  of  the  lens  so  as  to  obtain  a  sharp  image  on 
the  sciole,  are  very  great  and  useful  refinements,  whilst  the 
disposition  of  the  needles,  min'or,  and  suspending  fibre,  so 
ihot  the  latter  can  be  easily  got  at,  is  an  improvement  winch 
those  who  have  had  the  misfortune  to  break  the  same  would 
thoroughly  appreciate.  We  cannot  agree,  however,  with 
two  points  which  are  claimed  as  being  of  great  utility.  Mr. 
Mndford  argues  that  by  getting  the  wire  wound  very  close 
to  the  magnetic  needles  he  considerably  increases  the  effect 
of  the  current  on  them.  Now  this  womd  be  true  supposing 
that  the  magnitude  of  the  coils  was  smaU  compared  with 
the  size  of  the  space  within  which  the  magnetic  needles 
swing.  The  resultant  effect  of  the  current  on  the  needles  is, 
however,  due  to  the  sum  of  the  effects  produced  by  all  the 
turns  of  wire  ;  and  inasmuch  as  the  major  portion  of  these 
turns  must  in  any  case  be  distant  from  the  needle,  the  total 
^esult  of  all  the  turns  is  but  very  little  added  to  by  the  few 


REVIEWS. 


The  Watch  and  Glockmakers'  Handbook,  By  F.  J.  Britten 
Fourth  edition.  London:  W.  Kent  &  Co.,  Paternoster 
BoW|  and  Orimshaw  and  Baxter,  35,  Qoswell  Road. 

Although  the  major  portion  of  the  information  contained 
in  this  small  work  is  of  comparatively  little  use  except  to 
watch  and  clockmakers,  yet  there  is  much  which  is  of  value 
to  those  interested  in  telegraph  instrument  constructioli: 
Most  of  the  electro-mechanical  work  executed  by  amateurs 
bears  very  dear  indications  of  its  being  canned  out  bv  those 
whose  only  training  has  been  in  engineering  workshops. 
This  arises,  as  we  have  before  pointed  out,  from  the  fact  U>at 
in  colleges  and  schools  where  technical  instruction  is  given, 
the  latter  is  always  (we  believe  there  is  no  exception)  oi  such 
a  nature  as  only  to  enable  those  taught  to  manufacture  or 
design  comparatively  heavy  machinery.  Watch  and  clock- 
work, it  is  perhaps  unnecessary  to  say,  is  fashioned  by  tools 
which  are  <^uite  unlike  those  required  for  ordinary  engineering 
work;  It  IS  not  at  all  an  uncommon  thin^  for  an  amateur 
who  has  turned  his  attention  to  telegraph  instruments  or 
clockwork,  to  wonder  why  he  cannot  make  his  pivots  run 
smoothly  and  true  by  turning  them  in  his  lathe  in  the  same 
way  as  he  would  the  crank  shaft  of  a  model  engine.  He  also 
wonders  why  it  is  that  he  cannot  make  his  model  ABO 
instrument  work  without  its  indicator  continually  lagging 
behind,  or  why  he  requires  so  much  battery  power  to  make  it 
work  at  all.  In  fact  the  amateur  can  only  recognise  a  steam- 
engine  and  a  watch  as  both  being  machines  ^nci*ally,  and 
being  such  he  imagines  that  the  pieces  of  eacn  can  be  con- 
structed by  the  same  tools. 

That  electrical  work  is  coming  very  much  to  the  fore  is 
certainly  abundantly  recognised  by  the  fact  that  the  general 
subject  is  taught  at  almost  everv  school,  and  also  of  course 
at  every  college  where  an  applied  science  department  exists. 
We  certainly  think,  however,  that  in  the  lectures  given  on 
workshop  appliances  some  allusion  at  least  should  be  made  to 
the  watch  and  clock  bmnch  of  the  subject,  and  also  that  in  the 
workshop  instruction  the  elements  of  clock  and  watch  con- 
struction should  be  taught.  The  City  and  Qnilds  of  London 
Institute  is,  we  believe,  the  only  place  at  which  such  instruc- 
tion is  given,  and  we  may  mention  that  the  ''Watch  and  Glock- 
makerr  Handbook  "  is  one  of  the  works  recommended  for  the 
course,  a  fact  which  in  itself  speaks  well  for  the  book. 

While  recognising  the  utility  of  Mr.  Britten's  work  we 
regret  that  he  has  not  mentioned  one  or  two  tools  which  are 
almost  indispensable  for  ordinary  electrical  instrument  work ; 
we  find,  for  instance,  no  mention  made  of  that  most  useful 
hand  lathe  the  "  clocfanaker's  throw."  We  are  also  some- 
what surprised  that  the  ''  uprighting  "  tool  is  not  illustrated 
or  referred  to.  The  study  of  watch  and  clockwork  is  not 
only  most  useftil,  but  also  most  fascinating.  In  clock 
mechanism,  and  specially  in  old  clock  mechanism,  some 
most  remarkable  pieces  of  human  ingenuity  exist  which  are 
known  to  comparatively  few.  How  many,  for  example,  know 
the  value  of  the  "epicyclic  train"  ?  To  those  who  are 
especially  interested  in  mgenious  pieces  of  mechanism  We 
would  recommend  a  studv  of  the  patents  of  Sir  Charles 
Wheatstone.  In  one  of  these  patents  (we  forget  which)  is 
described  one  of  the  prettiest  pieces  of  mechanical  ingenuity 
ever  devised,  but  which,  we  believe,  is  almost  entirely 
unknown  ;  we  allude  to  the  mechanism  devised  for  enabling 
an  A  B  C  instrument  with  a  large  and  heavy  hand  to  be 
worked  by  the  rapidly  alternating  currents  of  the  Wheatstone 
ABC  magneto  transmitter. 


A  Treatise  on  the  Transit  Instrument  as  Applied  to  the 
Determination  of  Time.  By  Latimer  Clark.  Published 
by  the  Author,  at  6,  Westminster  Chambers,  London, 

aw. 

The  author  states  that  '^  the  motive  of  this  little  work  is  a 
desire  to  introduce  the  transit  instrument  into  more  common 
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use  for  purposes  of  utility  and  amusement,  and  more 
e^)eciallj  as  a  means  of  obtaining  true  time  for  the  regula- 
tion of  clocks  and  watches."  To  the  uninitiated  the 
contents  of  the  book  must  look  somewhat  alarming  at  first, 
and  one  would  not  be  surprised  if  the  amateur  purchaser  on 
glancing  at  it,  at  once  threw  it  aside  as  being  far  too  deep 
for  his  comprehension.  Actually,  however,  the  diflSculties 
to  be  overcome  will  be  found  to  be  veiy  slight  indeed,  and 
we  quite  think  thac  a  large  amount  of  very  profitable 
amusement  may  be  obtained  by  the  help  of  the  volume  and 
the  instrument  it.  describes.  The  fact  of  the  work  being 
broughc  out  by  Mr.  Latimer  Clark  must  recommend  it  to 
the  telegraph  profession  generally. 

[Besides  the  foregoing  books,  we  have  also  received 
The  Law .  Relating  to  Electric  Lighting ;  being  the  Electric 
LtgMing  Act,  by  G.  Spencer  Bower,  B.A.,  and  Walter 
Webb  (London :  Sampson  Low,  Marston,  Searle,  and 
Rivington,  188,  Fleet  Street) ;  Electric  Illumination^  Vol.  I., 
by  Conrad  Cooke,  James  Dredge,  F.  O'Reilly,  S.  P. 
Thompson,  and  H.  Vivarez,  Edited  by  James  Dredge,  chiefly 
oompiled  from  Engineering  (Offices  of  Engineering,  35 
and  36,  Bedford  Street,  Covent  Garden,  London)  ;  and  Le 
Siphan-Recorder  et  la  Curb-Sender,  monographic  par  A.  L. 
Ternant  (Paris  :  Librairie  de  TAcad^mie  de  MMecine,  120, 
Boulevard  Saint-Germain) ;  but  owing  to  the  extreme 
preshure  on  our  columns,  we  have  not  yet  been  able  to 
notice  them.— Eds.  Elec.  Rev.] 


REVISED  EDITION  OF  PATENT  RULES. 


[We  have  received  the  following  rules  and  regulations 
from  Mr.  H.  Reader  Lack,  which  we  think  of  sufficient 
importance  to  publish.] 

KULE3,  REGULATIONS,  AND  ORDERS  FOR  THE  PASSING 
OF  LETTERS  PATENT  FOR  INVENTIONS. 

By  virtue  of  the  provitiions  of  the  Patent  Law  Amendment  Act, 
1852,  We,  the  Riffht  Honourable  RoundeU  Baron  Selbome,  Lord 
High  Chancellor  of  Great  Britain,  the  Right  Honourable  Sir  George 
Je»Hel,  Maater  of  the  Rolls,  Sir  Henry  James,  Her  Majesty^s 
Attorney-General,  and  Sir  Farrer  HerscheU,  Her  Majesty's  SoUcitor- 
Gencral,  being  four  of  the  commissioners  of  patents  for  inventions 
under  the  above-mentioned  Act,  do  hereby  make  the  following  rules 
and  regulations :  — 

General  Rxtles. 

I.  The  office  of  the  commissioners  of  patents  shall  be  open  to  the 
public  every  week-day,  Christmas  Day  and  Good  Friday  excepted, 
from  10  to  4  o'clock. 

II.  AU  petitions  for  the  grant  of  letters  patent,  declarations,  and 
provisional  specifications,  shall  be  left  at  the  office  of  the  oonmiis- 
aioners ;  all  specifications  in  pursuance  of  the  conditions  of  letters 
patent,  and  all  complete  specifications  accompanying  petitions  for 
the  ^frant  of  letters  patent,  shall  be  filed  at  the  office  of  the  com- 
miHHioners. 

II L  Specifications,  copies  of  specifications,  provisional  specifioa- 
tiotu»,  petitions,  notices,  and  other  documents  must  be  written  or 
printed  in  largo  and  legible  characters;  and  the  signatures  of  the 
petitioners  or  agents  thereto  must  be  written  in  a  laige  and  legible 
hand. 

IV.  Stamp  duties  payable  upon  notices  to  proceed,  notices  of 
objection,  or  warrants  and  letters  patent  will  not  be  received  in  the 
ofiico  of  the  commissioners  after  2  o'clock  in  the  f^temoon  of 
Saturdays,  nor  after  3  o'clock  on  other  days :  except  that  on  the  last 
day  for  the  payment  of  any  of  such  stamp  duties  they  will  be  re- 
eeived  up  to  4  o'clock. 

Application  with  Pbovisional  Specification. 

V.  In  every  application  for  letters  patent,  the  title  of  invention 
and  the  provisional  specification  must  be  limited  to  one  invention 
only  :  and  no  provisional  protection  will  be  allowed  or  g^ranted  where 
the  title  or  the  provisional  specification  embraces  more  than  one 
invention. 

VI.  The  title  of  the  invention  must  point  out  distinctly  and 
specifically  the  nature  and  object  of  the  invention. 

VII.  In  every  application  for  letters  patent  for  an  invention  which 
is  not  the  discovery  of  the  applicant,  the  petition  and  the  declaration 
m^rit  state  the  source  of  the  mvention  in  one  of  the  forms  given  at 
pa.fo  1 1,*  or  in  a  form  as  near  thereto  as  circumstances  will  admit. 

VI I L  No  amendment  or  alteration,  at  the  instance  of  the  applicant, 
can  be  made  in  a  provisional  specification  after  provisional  protection 
'  "*  been  allowed,  except  for  the  correction  of  clerical  errors  or  of 
laions  or  errors  made  per  incur iam.  Application  for  leave  to  amend 
ivisional  specification  or  other  document  must  be  made  to  the  law 
(r  to  whom  the  petition  for  letters  patent  has  been  refened. 
1.  The  provisional  specification  must  state  distinctly  and  intel- 
ly  the  whole  nature  of  the  invention,  so  that  the  law  officer  may 
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be  apprised  of  the  improvement,  and  of  the  means  by  which  it  U  to 
be  carried  into  effect. 

X.  Every  provisional  protection  of  an  invention  allowed  bytheliv 
officer  shall  be  forthwith  advertised  in  the  Commiuiwtni  of  Hterds' 
Journal ;  and  the  advertisement  shall  set  forth  the  name  and  addnft 
of  the  applicant,  the  title  of  his  invention,  and  the  date  of  the  applj. 
cation. 

XI.  Where  an  applicant  for  letters  patent,  after  obtaininff  prori. 
sional  protection,  shall  ^ve  notice  in  writing  at  the  office  of  ^  Com- 
missioners  of  his  intention  to  proceed  with  his  applicatioa  for  lettm 
patent,  the  same  shall  forthwith  be  advertised  in  the  Cmmmmm 
of  Patents*  Journal ;  and  the  advertisement  shall  set  forth  thengme 
and  address  of  the  applicant  and  the  title  of  his  invention,  ao^  th&t 
any  persons  having  an  interest  in  opposing  such  application  are  to  be 
at  liberty  to  leave  particulars  in  writing  of  their  objections  to  the  nid 
application  at  the  office  of  the  commissioners,  within  twenty-one  dip 
after  the  date  of  the  Journal  in  which  such  notice  is  admtisDd. 

XII.  The  notice  of  the  applicant  of  his  intention  to  proceed  f« 
letters  patent  must  be  left  at  the  office  of  the  oommisaionen  wit^ 
four  calendar  months  from  and  after  the  date  of  application ;  and  tbe 
application  for  the  warrant  of  the  law  officer  and  for  the  letters 
patent  must  be  made  at  the  office  of  the  commiasioners  twenty^)!; 
day?  at  the  least  before  the  expiration  of  six  calendar  months  frao 
and  after  the  date  of  applicabon  :  Provided  alwajrs,  that  when  the 
last  day  for  giving  such  notice  or  making  such  applicatioQ  hUica 
Sunday,  Good  Friday,  or  Christmas  Day,  such  notice  maybe  gitBDcr 
application  made  on  the  following  day :  Provided  also,  that  the  Lord 
Chancellor  may  in  either  of  the  above  cases,  upon  special  dream- 
stances,  allow  a  further  extension  of  time,  on  being  satisfied  thit  the 
Hame  has  become  necessary  by  accident,  and  not  from  the  neg^  or 
wilful  default  of  the  applicant  or  his  agent. 

DiBEOTiONS  as  to  Sizea  and  Methods  of  Preparing  Pranoa, 
'  Declabatioks,  Pbovisional  Spbcifications,  Dbawdos  to 
accompany   I^vlsional   Specifications,    and   Cofob  thereof. 

XIII.  AU  petitions  for  the  g^rant  of  letters  patent,  all  decltn* 
tions,  and  all  provisional  specifications,  shall  be  respectivelj  writta 
or  printed  upon  sheets  of  paper  of  twelve  inches  in  len^  bf  ei^ 
inches  and  a  half  in  breadth  (but  on  one  side  only),  leaving  a  mupa 
of  one  inch  and  a  half  on  every  side  of  each  page. 

XrV.  The  drawings  accompanying  provisional  spedficatioos  AiB 
be  made  upon  a  rfieet  or  sheets  of  pardiment,  drawing  paper,  or  dotb. 
each  of  the  size  of  twelve  inches  in  length  by  eight  inches  and  a  kiH 
in  breadth,  or  twelve  inches  in  breadth  hj  seventeen  inoba  is 
length  (but  on  one  side  only),  leaving  a  margm  of  one  inch  ooero\ 
side  of  each  sheet. 

XV.  The  copy  of  the  provisional  spedficaUon,  to  be  left  at  tk 
office  of  the  commissioners  with  the  provisional  specification,  ghiC  i» 
written  or  printed  upon  sheets  of  brief  or  foolscap  paper,  briefvL*, 
and  upon  one  side  only  of  each  sheet.  • 

XVI.  The  copy  of  the  drawing  or  drawings,  to  be  left  with  & 
copy  of  the  provisional  specification,  must  be  made  upon  good  wii> 
smooth-surfaced  drawing  paper  of  the  same  dimensions  aa me  ori^ 
drawing.  All  the  lines  must  be  absolutely  black,  Indian  ink  of  tk 
best  quality  to  boused,  and  the  same  strength  or  colour  of  the  iu 
maintained  throughout  the  drawing.  Any  shading  must  be  in  liw*. 
clearly  and  distinctly  drawn,  and  as  open  as  is  consistent  with  tfc 
required  effect.  Section  lines  should  not  be  too  closely  drawn.  >'■ 
colour  must  be  used  for  any  purpose  upon  this  drawing.  All  lettm 
and  figures  of  reference  must  be  bold  and  distinct.  The  bonier  5a 
should  be  one  fine  line  only.  The  drawing  must  not  be  folded,  I* 
must  be  delivered  at  the  office  of  the  commissioners  either  it » 
perfectly  flat  state  or  rolled  upon  a  roller,  so  as  to  be  free  from  aoss 
or  breaks.  , 

XVII.  In  all  cases  where  the  original  drawing  ia  ww«n* 
there  must  be  left,  in  addition  to  the  above  copy,  another  ^ 
coloured. 

DiBBonoNS  as  to  Sizes  and  Methods  of  Preparing  SPEOFiairofl  a 
pursuance  of  the  conditions  of  Lbttbbs  Patbut,  Dxiwmiif 
accompany  the  same,  and  Copies  thereof. 

XVIII.  All  specifications  in  pursuance  of  the  condition  i 
letters  patent,  shall  be  respectively  written  or  printed  hwk«w 
upon  a  sheet  or  sheets  of  parchment,  each  of  the  size  of  twentjj« 
inches  and  a  half  in  length  by  fourteen  inches  and  three-fooiw^ 
breadth  ;  the  same  may  be  written  or  printed  upon  both  nde«  of » 
sheet,  but  a  margin  must  be  l^ft  of  one  inch  and  a  half  on  ereiT » 
of  each  page.  - , 

XIX.  The  drawings  accompanying  such  specificatiom  «»»' ' 
made  upon  a  sheet  or  sheets  of  parchment,  each  of  the  aiieof  tvt^r 
one  inches  and  a  half  in  length  by  fourteen  inches  and  thiee-p*-'^^ 
in  breadth,  or  twenty-one  inches  and  a  half  in  breadth  by  twwty-*^' 
inches  and  a  half  in  length  (but  on  one  side  only),  learing  »b«^ 
of  one  inch  and  a  half  on  every  side  of  each  sheet. 

XX.  The  copy  of  the  specification,  to  be  left  at  a>e  affi»  <rf  J^ 
commissioners  on  filing  the  specification,  shall  be  written  or  p»_ 
upon  sheets  of  brief  or  foolscap  paper,  brief  wise,  and  upooo**" 
only  of  each  sheet.  .^  «;*4  iL 

iXI.  The  copy  of  the  drawing  or  drawings,  to  be  J^*]^ 
copy  of  the  specification,  must  be  made  on  good  white  smoodi-flflw^ 
drawing  paper  of  the  same  dimensions  as  the  P*"^^""'^"'**?' 
All  the  lines  must  be  absolutely  black,  Indian  ink  of  the  «^.^ 
to  be  used,  and  the  same  strength  or  colour  of  the  ink  "^^T^i 
throughout  the  drawing.  Any  shading  mu^^je  in  hn«,  dea^ 
distinctly  drawn,  and  as  open  as  is  oonsistt'^,'^^  *^. 
effect.  Section  lines  should  not  be  too  closely 
must  be  used  for  any  purpose  upon  this  drawing . « 
figures  of  reference  must  be  bold  and  distinct.  ^  '''j 
should  be  one  fine  line  only.  The  drawing*  m- 
but  must  be  delivered  at  the  office  of  the  eommi 
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perfeotly  flat  state  or  rolled  upon  a  roller,  eo  as  to  be  free  from  creases 
or  breaks.* 

XXII.  In  all  oases  where  the  original  drawing  on  parchment  is 
coloared,  there  must  be  left,  in  addition  to  the  above  copy,  another 
<»p7  coloured. 

ApPIJOATION  with  COICPLBTB  SPBCIFICATION. 

XXin.  Eveiy  application  for  letters  patent,  with  complete  sped- 
fication,  must  be  limited  to  one  invention  onlj ;  and  no  warrant  will 
be  granted  where  the  title  or  the  complete  specification  embraces  more 
thim  one  invention. 

XXrV.  The  title  of  the  invention  must  point  out  distinctly  and 
ffpecifloallv  the  nature  and  object  of  the  invention. 

XXV .  In  every  appUoation  for  letters  patent  for  an  invention  which 
is  not  the  discovery  of  the  applicant,  the  petition  and  the  declaration 
must  state  the  source  of  the  invention,  m  one  of  the  forms  given  at 
pagell,  or  in  a  form  as  near  thereto  as  circumstances  will  admit. 

ixvi.  Evenr  invention  protected  by  reason  of  the  deposit  of  a 
complete  spedncation  shall  be  forthwith  advertised  in  the  Com- 
mittumeri  of  FaienU*  Journal ;  and  the  advertisement  shall  set  forth 
the  name  and  address  of  the  applicant,  the  title  of  the  invention,  the 
date  of  the  application,  and  that  a  complete  specification  has  been 
depodted. 

XXVlI.  Where  an  applicant  for  letters  patent,  after  deposit  of 
a  complete  specification,  shall  give  notice  in  writing  at  the  office  of 
the  commissioners  of  his  intention  to  proceed  with  his  application  for 
letters  patent,  the  same  shall  forthwith  be  advertised  in  the  Com^ 
mimontrt  of  Patmta*  Journal ;  and  the  advertisement  shall  set  forth 
the  name  and  address  of  the  applicant  and  the  title  of  his  invention, 
and  that  any  persons  having  an  interest  in  opposing  such  application 
are  to  be  at  liberty  to  leave  particulars  in  writing  oi  their  objections 
to  the  said  application  at  the  office  of  the  commissioners,  within 
twenty-one  days  after  the  date  of  the  Journal  in  which  such  notice  is 
adver&ied. 

XXVni.  The  notice  of  the  applicant  of  his  intention  to  proceed 
for  letters  patent  must  be  left  at  t^e  office  of  the  commissioners  within 
four  calendar  months  from  and  after  the  date  of  application  ;  and  the 
application  for  the  warrant  of  the  law  officer  and  for  the  letters  patent 
must  be  made  at  the  office  of  the  commissioners  twenlnrtone  days  at 
the  least  before  the  expiration  of  six  calendar  months  rrom  and  after 
the  date  of  application :  provided  alwavs,  that  when  the  last  day  for 
^ving  such  notice,  or  maJdng  such  application,  falls  on  Sunday,  Good 
Friday,  or  Christinas  Day,  such  notice  may  be  given,  or  application 
made,  on  the  following  day :  provided  also  that  the  Lord  Chancellor 
may  in  either  of  the  above  cases,  upon  special  circumstances,  allow  a 
further  extension  of  time,  on  being  satisfied  that  the  same  has  become 
necessary  by  accident,  and  not  from  the  neglect  or  wilful  default  of 
the  apphcant  or  his  agent. 

(To  be  continued.) 


THE  PATENT  ELECTRIC  GAS 
IGNITING  COMPANY  (LIMITED). 


Fob  some  weeks  past  the  investing  public  has  been  com- 
paratively free  from  the  natural  embarrassment  of  deciding 
which  of  several  competing  electrical  companies  offering 
shares  at  the  same  time  best  deserves  support. 

As  the  period  when  this  was  the  case  has  barely  gone  by, 
investors  have  no  doubt  a  lively  recollection  of  what  they 
expected  in  return  for  their  money,  and  they  have  now  ex- 
perienced for  the  most  part  the  truth  of  the  text,  **  Blessed 
is  he  who  expects  nothing,'*  &c. 

The  above  remarks  wUl  of  course  be  understood  to  apply 
ohiefly  to  electric  light  companies,  and  it  is  therefore  some- 
^rhat  of  a  relief  to  turn  to  anything  proposed  for  the  employ- 
ment of  electricity  in  other  ways,  even  though  it  be  a  means 
for  lighting  gas. 

The  prospectus  of  the  Patent  Electric  Gas  Igniting  Oom- 
{lany  is  before  us,  and  the  company*s  object  is  primarily  "  to 
£U^aire  as  going  concerns  the  underti^ings  and  patents  of 
•the  *  Electric  6as  Lighting  Company  (Limited),*  Manchester, 
and  the  *  London  and  Proyincial  Electric  Gas  Lighting  Com- 
pany (Limited),'  London,  and  also  to  acquire  the  rights  of 
the  patentees  in  the  portable  batteries,  improved  induction 
coilfl^  and  machinery  for  producing  the  same.  By  this  pur- 
chase the  company  will  secure  the  exclusive  right  of  manu- 
facturing and  selling  Clarke's  patent  electric  gas  lighting 
api>aratns  and  portable  battery,  induction  coil,  and  coiling 
machine  for  all  parts  of  the  world  where  patents  have  been 
or  may  be  obtained." 

The  advantages  of  lighting  gas  by  means  of  electricity  or, 

•  N.B.— The  oommlMioner*  of  patonu  hjiTing  decided  that  the  drawings 
accompanying  the  proyisiooal,  complete,  and  flual  specifications  of  1876,  and 
•u^«<ltt«iit  yeaiv,  shall  bo  copied  by  the  process  of  photo-lithoi?raphr.  thia  regu- 
•TWJR-S?*'  **  •trictly  observed.  In  order  that  correct  copies  may  be  made, 
Piv.**sfflpBtK>ns  and  drawings  filed  in  pursuance  of  letters  patent  8hould  be  left  at 
V  W  -jj'®*  JjJ  *»•  commissioners  at  least  six  days  before  the  expiration  of  the  time 
Ac;:^  «-.wA  ^  ">•  "amc,  In  order  that  the  oflicers  may  examine  the  extra  oopv  of  the 
'^^  UlSt  UT^d  ascertain  that  it  has  been  prepared  In  conformity  with  the  rules. 

%^  all  the 


more  properly  speaking,  by  means  of  the  electric  spark,  are 
set  forth  in  the  company's  prospectus  as  follows : — 

1st.  It  aflfbrds  a  complete  safeguard  against  fires  from 
the  careless  use  of  matches,  paper,  tapers,  &c.,  for  lighting 
gas ;  the  destruction  and  soihng  of  table-cloths,  carpets,  fur- 
niture, billiard  tables,  &c.,  from  droppings  of  grease  and 
sparks,  caused  by  igniting  gas  with  matches,  tapers,  and  the 
other  appliances  now  in  use. 

2nd.  It  can  be  used  without  risk  of  explosion  in  all  fac- 
tories, as  it  will  ignite  gas  only  ;  it  will  not  even  ignite  the 
explosive  part  of  an  ormnary  match. 

3rd.  Its  economy ;  owing  to  the  lasting  powers  of  the 
lighter. 

4th.  Its  perfect  adaptability  also  to  the  purposes  of  street 
lighting,  as  it  can  be  used  for  that  purpose  in  any  wind  and 
in  any  weather. 

As  we  understand  the  apparatus  from  the  drawings  which 
accompany  the  prospectus,  it  appears  to  consist  electrically 
of  a  small  battery  and  an  induction  coil.  These  are 
apparentlv  contained  in  a  case  of  telescopic  form  from  the 
end  of  which  protrudes  a  tube  or  rod,  having  arranged  at 
its  end  two  points  for  a  spark  to  jump  between.  On  the 
case  is  a  press-button,  which  we  presume  takes  the  place  of 
the  ordinary  "make"  and  "break**  arrangement  of  an 
induction  coil.  The  instrument  looks  neat  and  is  so  far 
simple  enough.  We  remember  some  vears  ago  an  attempt 
to  introduce  an  electric  "  gas  lighter, '  constructed  on  the 
principle  of  the  "  electrophorus."  This  was  also  exceedingly 
simple,  but  it  was  not  always  to  be  depended  upon  for 
certainty  in  its  action.  It  was  necessaiy  to  keep  it  quite 
dry,  and  it  frequently  failed  completely  for  no  apparent 
reason.  When  in  good  condition  it  was  oftentimes  a  matter 
of  diflScuIty  even  then  to  light  the  gas,  for  it  was  necessary 
that  one  should  have  attained  considerable  facility  in  its  use 
to  make  sure  of  igniting  the  gas  without  many  failures.  If 
we  are  not  mistaken,  Messrs.  Strode  &  Co.,  the  "  well-known 
gas  and  electric  engineers" — to  quote  the  words  of  the 
prospectus — who  are  so  favourably  impressed  with  the  value 
of  the  present  invention,  that  they  concluded  a  contract  with 
the  London  and  Provincial  Electric  Gas  Lighting  Company 
to  manufacture  and  sell  the  apparatus  throughout  the  entire 
district  of  Loudon  and  the  South,  and  to  meet  all  demands 
that  might  arise  for  the  same  ;  were  prominently  connected 
with  the  "  Electrophorus  "  gas  igniter  of  which  we  have  just 
spoken. 

Returning  to  the  new  company's  project,  we  find  that  the 
terms  of  purchase,  for  the  two  businesses,  the  factory,  patents, 
patent  rights,  goodwill,  &c.,  and  the  rights  of  the  patentees, 
have  been  fixed,  as  modified,  at  £75,000,  payable  as  to 
£29,920  in  cash,  and  as  to  £45,080  in  shares,  and  this 

;rice  includes  all  expenses  of  the  formation  of  the  company, 
'he  total  capital  of  the  company  is  £100,000,  in  20,000 
shares  of  £5  each,  and  this  is  tne  way  in  which  it  is  expected 
great  profits  will  be  derived. 

1st.  In  the  manufacturing  and  selling,  and  the  licensing 
of  others  to  manufacture  and  sell  the  various  forms  of 
lighting  apparatus,  induction  coils,  coiling  machines,  portable 
batteries,  and  portable  electric  bells,  in  the  United  Kingdom 
of  Great  Britam  and  Ireland. 

2nd.  In  the  selling  of  patents  or  licences  for  foreign 
countries,  the  Colonies,  and  British  Dependencies. 

Patents  have  already  been  obtained  for  the  United 
Kingdom,  France,  Belgium,  German;^,  Italy,  Austria,  and 
the  United  States  of  America,  and  it  is  proposed  that  these 
patents,  together  with  those  for  which  application  has  been 
made,  or  which  may  hereafter  be  obtained,  should  be  from 
time  to  time  disposed  of  by  the  company. 

By  these  means  alone  it  is  confidently  expected  that  an 
amount  exceeding  the  whole  of  the  capital  will  be  returned 
to  the  shareholders,  who  will,  in  addition,  continue  to 
receive  from  the  profits  of  the  manufacture,  dividends  which, 
it  is  estimated,  will  be  at  a  rate  rarely  reached  by  any  joint 
stock  company. 

The  first  issue  of  shares  will  be  16.000.  Of  these  9,016 
are  taken,  fully  paid,  by  the  vendore,  in  part  payment  fbr 
the  properties,  5,839  have  been  already  subscribed,  leaving 
only  1,145,  which  are  now  offered  for  public  subscription  at 
par. 

We  would  first  of  all  call  attention  to  the  manner  in 
which  it  is  confidently  carded  that  an  amount  exceeding 
the  whole  of  the  capital  will  be  returned  to  the  shareholders. 
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Cannot  any  firm  or  private  individual  manufacture  a  "  gas 
igniter/'  made  up  of  a  battery,  induction  coil,  and  any  suit- 
able arrangement  for  the  sparks  to  fly  across?  We  say, 
yes,  decidedly  ;  and  therefore  the  matter  resolves  itself  into 
one  of  using  a  special  form  of  battery,  or  a  special  induction 
coil,  and  the  question  is  simply  then  the  worth  of  such 
patents.  Of  course  a  going  concern,  independently  of 
patents,  may  be  exceedingly  valuable,  but  on  the  face  of  it 
we  cannot  see  this  factor  in  the  double  business  about  to  be 
acouired  by  the  company. 

it  is  said  that  the  apparatus  is  in  extensive  use  in 
Manchester  and  district,  but  this  does  not  prove  much.  It 
appears  to  us,  rightly  or  wrongly,  that  when  the  figures  we 
have  given  above  concerning  the  issue  of  shares  are  analysed, 
the  working  capital  to  carry  on  this  valuable  business 
amounts  to  £5,000.  Is  this  the  amount  which  it  is  confi- 
dently expected  will  be  exceeded  ?  From  the  large  propor- 
tion of  the  first  issue  of  shares  taken  by  the  vendors  and 
privately  subscribed,  one  might  almost  fancy  that  vendors 
andpurchagers  are  too  closely  allied. 

We  feel  assured  when  looking  at  some  of  the  names  on 
the  board  of  directors  that  everything  has  been  proposed 
in  good  faith  as  far  as  the  public  is  concerned,  but  we 
cannot  look  upon  the  undertaking  as  one  which  will  even- 
tually prove  the  correctness  of  the  promoters'  views.  Oa  the 
contrary,  contrivances  for  gaslighting  by  electricity  have 
been  numerous  enough,  but  we  do  not  know  of  the  perma- 
nent success  of  any.  Therefore  the  price  asked  oy  the 
vendors  for  the  resurrection  of  an  old  idea  dressed  up  anew 
apoears  to  be  quite  out  of  all  proportion  to  its  value,  and 
although  the  shares  now  offered  to  the  public  amount  to 
less  than  £6,000  in  value,  we  are  inclined  to  think  that 
better  ways  might  easily  be  found  for  investing  such  a  sum 
even  in  the  electrical  world. 


THE  BRUSH  COMPANIES  AND  THE 
LANE-FOX  LAMP. 


During  the  last  few  weeks  the  reports  of  the  subsidiary 
Brush  companies'  meetings  must  have  proved,  to  any  one 
connected  with  the  subject  of  electric  lighting,  very  in- 
teresting. 

To  most  of  our  readers  it  is  probably  by  this  time  well 
known  what  effect  the  letter  of  Sir  Charles  Bright,  contained 
in  our  issue  of  October  7th,  has  primarily  had.  Certain 
individuals,  either  from  bond  fide  motives  or  from  the  desire 
to  get  back  their  money  invested  in  the  Brush  subsidiary 
compaiiies  (the  shares  of  which  are  in  most  instances  quoted 
at  a  discount),  or  perhaps  for  the  sake  of  making  some  im- 
mediate profity  filea  petitions  for  the  winding-up  of  the  com- 
panies in  which  they  respectively  hold  a  few  shares.  With 
their  motives  we  have  at  the  moment  nothing  feo  do,  but  the 
expressed  views  of  the  Chairmen  of  those  companies  which 
have  had  meetings  since,  and  in  consequence  of  the  appear- 
ance of  the  aforesaid  letter,  comprise  much  that  is  noteworthy 
and  also  (bearing  in  mind  the  social  positions  of  some  of  the 
speakers)  much  that  is  surprising.  If  a  company  buys  two 
things,  each  for,  say,  £50,000,  and  one  of  those  two  things  is 
afterwards  proved  to  have  been  bought  through  negligent  or 
wilful  misrepresentation  on  the  part  of  the  vendor,  surely 
the  vendor  is  liable  for  any  direct  or  indirect  loss  the  pur- 
chaser may  have  made  through  such  negligent  or  wilful 
misrepresentation.  It  is  poor  consolation  and  quite  beside 
the  mark  to  say,  as  have  some  of  the  speakers  at  the  recent 
shareholders'  meetings,  that  the  Lane-Fox  patent  is  no  longer 
of  much  value. 

If  this  latter  statement  be  true,  and  we  see  no  reason  to 
contradict  it,  what  an  enormous  sum  of  ntoney  these  infant 
"  Brushes  "  must  have  squandered,  for  what  else  have  they 
obtained  for  their  money  ?  The  right  to  use  the  Brush 
dynamo  and  the  Brush  arc  lamps  I  The  former  in  danger 
from  competition  with  newer  farfiioned  machines,  less  costly 
to  construct,  and  the  latter  one  pattern  of  many,  about  equal 
in  value  so  far  as  their  practical  utih'ty  is  concerned.  How- 
ever, the  question,  which  none  of  the  boards  of  directors 
seem  fairly  to  ask  themselves  is,  what,  in  the  interest  of  the 
shareholders,  is  it  their  duty  to  do  ?  Mr.  David  Evans,  who 
V^  ^'  ^^^^  ^^  ^^^  Birmingham  and  Warwickshire 
^.wf.,«  Ligtit  Companv,  was  apparently  tha  only  man  who 
-cognised  what  his  duty  was.     His  speech,  as 


reported  on  p.  424  of  our  issue  of  Nov.  25th,  we  reoonoMQi 
to  some  of  those  who  presided  over  the  various  meetingi, 
and  who  endeavoured,  in  a  weak  manner,  to  argoe  away  the 
extent  of  the  loss  incurred  through  their  negligence,  or 
oversight,  by  trying  to  prove  that  the  property  so  obtained 
was  worth  nothing.  It  may  be  to  many  veir  anpalaU\)le^ 
but  we  cannot  insist  too  strongly  that  the  Chairmen  and 
directors  of  these  subsidiary  companies  are  the  trostee!  of 
their  shareholders'  interests,  and  that  an^  miserable  patc% 
up,  or  slurring  over  of  the  present  crisis,  will  probably  onlj 
delay,  for  a  time,  that  reckoning  with  their  aharekUen 
which  the  Lane-Fox  incident  had  almost  precipitated. 

At  the  meeting  of  the  Brush  Electric  Light  and  Power 
Company  of  Scotland,  reported  in  our  last  issue,  a  shar^older 
said  ne  had  heard  "  that  one  company  had  already  obtdned 
on  account  of  the  Lane-Fox  blunder  the  sum  of  £21,OOo;* 
which  statement  was  met  by  cries  of  "  No,  no,"  and  a  d^- 
answered,  "  Not  a  penny."  The  director  was  riglit,it  lodd 
appear,  but  to  what  extent  was  he  right  ?  Well,  we  har^ 
before  us,  at  this  moment,  a  circular  issued  by  the  direoton 
(through  their  secretary)  of  one  of  the  Brush  companies,  in 
which  they  distinctly  say  they  unhesitatingly  reconimendits 
(the  £21,000)  acceptance.  So  the  director  was  olIj  oomct 
thus  far — the  money  was  not  then  actually  paid;  wegiw 
however  this  circular,  for  it  is  of  importance  as  showing  tk 
disposition  of  those  responsible  to  the  shareholders  to  get  oot 
of  their  difSculty  in  anv  way  easiest  to  themselves,  it  nuj 
however  be  remarked  that  the  easiest  way  is  not  always  the 
most  profitable  to  the  shareholders.  The  italics  in  tie 
circular  are  ours. 

To  THE    ShAEEHOLDBBS  of   THB    BntaCDTGHAX   AlTD  WiBWlODlIS 

Bbush  Elbotbio  Lxoht  and  Powkb  Ck>xpiirr  (Ldoted). 

Dbab  Snt, — Conaequent  upon  the  resolationfl  passed  without  a  mgie 
dissentient  at  the  extraordinary  general  meeting  of  shareholden  d 
this  company,  held  on  Wednesday  last  (a  fuU  report  of  which  anoi- 
panies  this  circular),  at  which  meeting  upwards  of  34,000  sharM,  oe^ 
of  a  possihle  total  of  38,000,  were  represented,  either  in  penooffl'j' 
proxy,  your  directors  have  lost  no  time  and  spared  no  puns  id  a- 
deavouring  to  bring  to  a  sticoessfol  issue  tne  negotiatioiu  tbn 
pending  with  the  vendors  in  reference  to  the  Lane -Fox  licence,  nd! 
now  have  great  pleasure  in  stating  that  an  offer  has  been  made  bf 
them  (the  vendors)  for  the  re-purchctu  of  the  Momc  for  the  son  < 
£21,000,  payable  as  to  £4,000  in  cash,  and  £17,000  in  shareB  dtL 
company. 

This  offer  is,  in  the  opinion  of  your  directors,  not  ozdj  fair  n^ 
reasonable,  but  even  advantageous,  and  they  unhesitatiogljr  neos- 
mend  its  acceptance  forthwith ;  but,  as  stated  b^  your  chainnu  itb: 
meeting,  your  directors  are  most  anxious  that  in  any  imporUnt  fir, 
of  this  character  which  they  may  take,  they  should  have  the  cob 
concurrence  of  the  general  body  of  their  constituents,  thereforeThrf* 
closing  with  this  offer  (which  they  otherwise  would  do  at  onse},  i^ 
would  be  glad  to  have  the  expression  of  your  views  thereon,  npoc^ 
accompanying  form,  and  failing  the  reoeipt  of  auy  such  exptcaais^ 
Wednesday  next,  the  29th  instant,  they  will  txeat  your  tikm  •• 
eoiToboration  of  their  action. 

It  may  be  pointed  out  that  the  maximum  profit  whksh  wonldww 
to  this  company  by  retaining  the  Lane-Fox  lioenoee  and  stteBfCf 
to  introduce  the  Lane-Fox  lamps  would  be  a  commisaioB  of  i^ff 
cent,  on  the  lamps  sold.  The  price  of  the  lamp  is  ^;  i^^- 
therefore  be  seen  at  a  glance  that  840,000  lamps  wtmMhan  to  > 
sold  before  the  equivalent  of  £21,000  now  offered  could  be  ns^^^ 
this  company,  exclusive  of  the  attendant  expenaee,  and  theie-^  - 
the  licences  would  also  at  the  same  time  leave  this  oampaoy  f^j'^- 
free  to  supply  the  best  lamp  which  at  any  time  nught  he  in  J> 
market,  on  wnich  it  would,  of  course,  also  secure  Uie  trade  &cflsf  - 

I  would  also  desire  to  point  out  that  by  the  arrmngeoieBt  ks« 
contemplated,  your  directors  avoid  on  the  one  hand  the  «***«▼  ■* 


1 


plunging  the  <M)mpanv  into  a  tedious  and  lengthy  UtigatJoaTi^'* 
vendors,  the  issue  of  which  would  be  doubtful  but  the  GJf^ 
certain,  and  on  the  other  the  alternative  of  the  inevitable  m£af^ 
of  the  .concern,  a  course  directly  antagonistic  to  ik»  xaa^ 
wishes  of  an  overwhelming  majority  of  the  ahareholdws  "^^ 
which,  after  the  unanimity  evinced  at  the  extraordinaiy  i^*^ 
meeting,  need,  the  directors  believe,  be  no  longer  **^**^^ 
templated  ;  and  I  am  authorised  to  reiterate  the  statemeaiti  ■•*  J 
your  chairman,  viz.,  that  not  one  penny-piece  ha«  been  « **^ 
paid  away  in  settling  or  compromising  any  of  the  v«iatow«  «*•* 
which  have  been  or  may  be  brought  against  the  company. 
I  am,  dear  Sir,  yours  faithfully, 

H.  W.   ATKINS,  SecettT^ 
110,  Cannon  Street,  London,  E.C., 
November  26^/*,  1882. 

We  have  no  disposition  to  object   to  the  kind  w^ 
referred  to  in  the  above  circular^  aiidprovided 
return  of  cash  as  well  a^  shares  is    r^d^  (to^J 
remembered  that  nearly  all  snch  shares 
heavy  discount),  it  might  be  advisable    Tor 
to  accept  such  offers ;  but  we  do  stron^L 
the  Chairmen  and  directors  tiring  tcj,^^^^ 
culty  by  recommending  to  their  ^in^    ^ 
anything  which  may  appear  to  ^''^^   oomm 
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question  at  issue.  In  conclusion,  we  append  a  tabular  state- 
ment, which  at  this  time  may  be  interesting,  and  also  useful 
m  aiding  our  readers  to  form  an  idea  of  the  worth  of  the 
offers  m^e  to  them. 


Cumpany. 

si* 

1               iMoed. 

£         8. 
53,579 
31,100 
31.450 

30,428  10 

122,94310 

55,000 
18,901 

a 

It 

1 

To  Vaudors. 

1 

Great  Western  Elec- 
tric UghtOo.      .. 

trio  Light  Co.     .. 

Bmafa  Midland  Elec 
trie  Light  Co.     .. 

Birmhigham  &  War- 
wfciiOiire  Electric 
Light  Co 

Staffordshire  &  Wor- 
ooetenhire     Elec- 

*  trio  Light  Co.      . . 

Yorkshire  Bnuh 
Rlectrlc  Light  and 
Power  Co 

Bnuh  Electric  Light 
Co.  of  Ireland     .. 

Bmah  BIcctric  Light 
and  Power  Co.  of 
Scotland       ..     .. 

Deron  k  Cornwall 
Electric  Light  and 
Power  Co.    . .     . . 

£ 
250,000 
lOO.OM 
250,000 

100,000 

200.000 

300,000 
250,000 

800,000 

100,003 

£ 
5 

1 

£ 

1          125,000 

100,000 

125,000 

100,000 

200,000 

200,000 

/Seven  aliATMoiily 
J  iiiibMTlbcd  M  i«r 
^Article*  of   Auo- 

(clatlou- 

100.000 

£ 
15,000 

18,000 
45,000 

20,000 

r  19,000  cash 
i  15,000  sharci 
/ 12,750  cash 
I  2,000  shares 
(22,750  cash 
118,000  shares 

r  15,000  cash 
1 25,000  shares 

/  30,000  cash 
1 32,000  shares 

f  37,600  cash 
1 87,500  shares 

f  15,000  cash 
1 40,000  sfcarc.i 

r  7,500  cash 
(  7,500  shares 

Compiled  from  Official  Returns  made  at  Somerset  House. 
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CORRESPONDENCE. 


THE  ELECTRIC  LIGHT  IN  DUNDEE. 

f;      To   the  Editors   of  The  Electhical    Reyiew. 

Dear  Sirs, — I  was  surprised  to  see  in  yoor  issue  ot 
L-vember  25th  a  rather  sharp  editorial  note  on  the  lighting 
P*;wmercial  Street,  Dundee,  by  the  Brush  arc  system. 
^  ^nnt  appears  to  be  taken  of  the  fact  that  the  in- 
is  not  a  pennanent  one,  but  improvised  with  a 
k  i^Kif^^  engine  and  dynamo  for  a  month's  trial. 
'^dnwlnji^,  moreover,  appears  to  give  general  satisfac- 
i^^J^y  I  have  myself  never  seen  the  Brush  arc 
•^jB«ttttth4^  and  give  a  better  effect  than  they  do  in 
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Dundee.  The  illumination  is  strone,  powerful,  and  steady, 
and  at  the  height  of  20  feet,  at  which  the  lamps  are  fixed, 
the  angle  of  greatest  intensity  is  most  advantageously 
placed. 

My  opinion,  which  maybe  influenced,  is  supported  hj 
that  of  strangers  from  London,  who  have  expressed  their 
admiration  at  the  li^ht  and  its  superiority  over  many  of 
those  of  the  metropolis. 

I  was  determinea  not  to  disappoint  the  people  of  Dundee 
by  delaying  lighting  up,  thougn  the  night  on  which  steam 
was  first  raised  was  blowing  a  heavy  gale  of  wind  and  rain 
such  as  made  any  attempt  to  adjust  the  lamps  impossible. 
Faithfully  yours, 

E.  D.  BEOK^NGSALE, 
General  Manager  and  Electrician. 

Dundee,  November  29/A,  1882. 


ELECTRICAL  ENGINEERING. 
To  Ihe  Editors  of  Toe  Electbical  Review. 

Sirs, — Referring  to  a  letter  published  ia  your  issue  of 
November  25th,  signed  "  Yoshi,"  I  beg  to  state  that  I  have 
myself  noticed  in  many  of  the  electric  light  installations 
evidences  of  a  want  of  the  most  elementary  practical  know- 
ledge on  the  part  of  those  intrusted  with  the  work,  and  I 
feel  convinced  that  more  than  half  the  failures  and  so-called 
accidents  may  be  traced  to  inefScient  workmanship. 

I  notice  also  in  the  same  issue  a  letter  from  one  of  the 
City  and  Guilds  students,  complaining  that  sufficient  practical 
instruction  is  not  given.  Will  not  this  in  some  measure 
account  for  the  former  ? 

It  is  a  pity  electric  light  companies  will  not  forego  some 
of  the  prejudice  they  appear  to  have  against  the  employ- 
ment of  old  tried  telegraph  engineers,  as  one  ounce  of 
practice  is  worth  a  pound  of  theory;  and  many  of  these 
possess  both.    I  enclose  my  card,  and  remain. 

Tours  truly, 

November  BQth,  1882.  X. 


ELECTRICAL  ENGINEERING  CLASSES. 
To  the  Editors  of  The  Electrical  Review. 

Gentlemen, — ^The  replies  to  your  request  for  information 
as  to  electric  engineering  classes  seem  to  show  a  very  un- 
satisfactory state  of  things  at  Cowper  Street,  and  Mr.  Cock- 
bum's  letter  may  not  receive  the  credence  to  which  it  is 
entitled,  he  being  an  official  of  the  laboratory. 

I  am  glad  to  say  that  my  experience  of  Cowper  Street  was 
very  different  to  that  related  by  " Sea  Boots"  and  '*  F.  W.  F." 
I  attended  the  electrical  engineering  classes  there  in  1880-81, 
and  learned  a  great  deal  from  them.  The  lectures  were 
clear,  well  arranged,  and  easy  to  follow ;  my  only  complaint 
at  the  time  was  that  Professor  Ayrton  was  only  too  ready 
to  repeat,  in  answer  to  questions,  what  he  had  already 
clearly  gone  through.  There  were  few  experiments  at  the 
lectures  for  the  reason  that  they  mainly  d^t  with  subjects 
requiring  quantitative  results.  Such  experiments  cannot  be 
perform^  on  the  lecture  table  to  any  good  purpose.  In 
the  laboratories,  too,  the  apparatus  for  each  experiment  was 
all  carefullv  an*anged,  ana  written  instructions  concerning 
them  attached.  Copies  of  these  instructions  could  also  be 
obtained  for  reference  in  working  out  the  results.  The 
instructions  clearly  described  the  method  (connections,  &c.) 
of  experiment,  the  results  to  be  noted,  and  the  method  of 
using  the  results  in  tables,  graphic  records,  &c.  In  addition, 
both  the  professor  and  the  demonstrators  were  always  in  my 
experience  ready  to  make  clear  any  difficult  point,  answer 
questions,  and  make  suggestions  to  the  students.  Care  was 
taken  that  the  experiments  were  carried  out  properly.  Ques- 
tions too  were  given  every  week  by  Professor  Ayrton, 
arising  out  of  his  lectures,  such  questions  being  designed 
to  show  the  students  the  practical  value  of  the  theory  taught. 
As  to  the  objection  that  theory  is  not  wanted  in  such  lec- 
tures, I  must  differ  from  **  F.  W.  F."  The  mechanical  con- 
struction of  lamps  and  machines  is  easily  learnt  in  practice, 
the  theory  of  their  action  is  not. 

Professor  Ayrton  taught  me  much  that  I  have  never  seen 
in  print,  at  least  in  an  intelligible  form.  It  may  be  in  some 
works,  but  wrapped  up  in  /'s,  d%  and  other  mathema- 
tical formula  not  understood  of  the  many. 
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The  real  cause  of  the  dissatisfaction  expressed  by  "  F.W.  F." 
and  "  Sea  Boots'*  is  doubtless  the  overcrowding  at  Cowper 
Street.    I  should  be  very  sorry  to  be  one  of  800  students  in 
the  temporary  class  rooms  and  laboratories. 
I  am,  yours  truly, 

HENRY  M.  SAYERS. 
6ix)ve  Road  Chambers,  Eastbourne. 
December  Uhy  1882. 


To  the  Editors  of  The  Electkioal  Review. 

Dear  Sirs, — "Sea  Boots"  so  thoroughly  endorses  all 
that  I  said  in  respect  of  the  classes  at  the  City  and  Guilds  of 
London  Institute,  that  I  do  not  deem  it  necessary  to  make 
any  comment  upon  Mr.  Cockbum's  criticism  of  my  letter. 

As  regards  tne  query  expressed  by  "  Sea  Boots,"  I  am 
only  attending  the  Friday  evening  lectures  at  present. 
Yours  faithrally, 

F.  W.  F. 
London,  December  Gth,  1882. 


THE  LANE-FOX  EPISODE. 
To  the  Editors  of  The  Electrical  Review. 

Sirs, — In  your  last  issue  in  the  report  of  the  meeting  of 
the  Scottish  Brush  Light  Company,  I  read  that  a  state- 
ment was  made  by  a  shareholder  that  the  sum  of  £21,000 
had  been  offered  to  rectify  the  Lane-Fox  blunder  in  another 
company.  This  statement  appears  to  have  been  met  with 
cries  of  "  No  !  No !  "  and  "  Not  one  penny ! "  from  the 
chairman. 

The  statement  is  absolutely  true.  The  directors  of  the 
Birmingham  and  Warwick  Brush  Company  have  submitted 
to  the  shareholders  a.proposition  made  by  the  Hammond 
Company  for  the  re-purchase  of  the  Lane-Fox  lamp.  For 
this  re-purchase  the  Hammond  Company  have  offered  the 
sum  of  £21,000. 

Taking  into  consideration  the  enormous  sum  received  by 
the  Hammond  Company  out  of  the  Birmingham  and  War- 
wick Company's  capital,  the  sum  of  £21,000  may  possibly 
be  considered  as,  comparatively  speaking,  **  Not  a  penny  !  ** 
as  the  offer  is  totally  madequate  to  compensate  for  the  mis- 
statement. 

Yours  truly, 
"  POST  TENEBRAS,  LUX ! " 


ARC  AND  INCANDESCENT  LAMPS  ON  THE  SAME 
CIRCUIT. 

To  the  Editors  of  The  Electrical  Review. 

Dear  Sirs, — May  I  be  permitted  to  claim  that  this  com- 
pany (the  Manchester  and  District  Edison  Electric  Light 
Company,  Limited)  is  equally  with  Mr.  Qiilcher's,  able  to 
meet  the  requirements  of  the  public,  inasmuch  that  for  some 
months  past  we  have  had  in  two  installations  both  arc  and 
incandescent  lamps  fed  from  the  same  mains  and  with  most 
satisfactory  results  ? 

Yours  truly, 

M.  RUDDLE, 
Electrician  to  the  Company. 
Manchester,  December  ith,  1882. 


THE  SEA— A  SOURCE  OF  POWER. 
To  the  Editors  of  Tke  Electrical  Review. 

Gentlemen, — Such  a  subject  as  the  above  is  one  which 
should  prove  of  interest  to  and  worthy  of  the  attention  of 
your  readers,  for  as  engineers  we  are  continually  being  called 
upon  to  deal  with  power  in  one  or  other  of  its  various 
forms,  and  it  behoves  us  ever  to  be  on  the  alert  to  investi- 
gate any  new  source  of  energy,  or  method  of  application  of 
existing  forces,  that  may  come  under  our  notice. 

I  have,  therefore,  much  pleasure  in  directing  your  atten- 
tion to  what  will,  I  think,  when  taken  in  hand  by  able  men, 
be  found  a  source  of  immense  power.  I  refer  to  the  sea, 
and  no  one  can  doubt  that  when  agitated  by  a  gale  of  wind 
great  power  is  there  developed,  but  the  question  is  how  to 
take  advantage  of  it ;  and  unless  we  admit  that  word 
"  impossible,"  so  seldom  found  in  the  engineer's  dictionary. 


we  can  overcome  the  obstacles  that  present  themselres,  and 
reap  the  advantage  of  this  great  force  of  nature. 

The  practical  details  of  such  a  scheme  form  the  chief 
detriment  to  its  successful  application,  and  I  mnst  here 
explain  that,  in  introducing  tnis  subject  to  you,  I  wish  it 
understood  chat  my  main  object  is  that  by  open  discnssion 
we  way  settle  this  question, "  Can  the  energy  of  the  wafes  be 
turned,  by  the  appliances  of  modem  science,  into  a  form 
applicable  to  the  present  demand  for  motive-power  ? " 

In  considering  this  question  we  must  not  overlook  the 
fact  that  it  is  but  the  utilisation  of  the  great  power  of 
nature  by  a  new  method.  Hitherto,  in  using  coal  we  have 
been,  as  (Jeorge  Stevenson  remarked  about  his  locomotive, 
"  using  the  power  of  the  sun  from  a  reservoir  which  ha& 
been  an  immense  time  in  the  course  of  preparation ;"  and 
who  shall  say  that  the  ingenuity  of  man  cannot  d^ver 
and  tap  other  reservoirs  at  present  unsuspected. 

Our  coal  fields  may  in  course  of  time  be  worked  out^  but 
the  natural  causes  that  formed  them  have  not  oeased,  and 
so  we  must  look  for  other  means  of  obtaining  the  advantages 
of  their  action. 

Now,  those  who  have  seen  a  storm  at  sea  have  no  doabt 
been  struck  with  the  immense  forces  at  work  there ;  in  fact, 
it  is  in  a  hurricane  at  sea  that  the  power  of  nature  aupeais 
the  most  formidable,  and  an  engineer  is  well  aware  Umt  to 
throw  about  a  ship  and  cargo,  weighing  perhaps  5,000  tons, 
demands  an  expenditure  of  energy  tnat  makes  our  most 
powerful  efforts  sink  into  insignificance. 

Of  course,  it  may  be.  objected  that  this  action  is  not  con- 
stant ;  in  reply,  I  can  only  say  we  might  as  well  argue  that 
because  rain  does  not  continually  descend  men  most  die 
between  the  showers. 

Ton  wiU  see,  gentlemen,  I  mean  a  storage  reservoir  is 
required,  and  recent  discoveries  in  electricity  nave  made  its 
accomplishment  possible.  First,  it  is  necessary  to  ascertain 
accurately  the  motion  of  the  wave,  that  we  may  decide  as  to 
the  most  effectual  manner  of  utilising  its  force. 

The  diagram  shows  by  the  upper  full  curved  line  the 
surface  of  a  wave  of  the  following  properties  : — 

Velocity  20  knots  per  hour,  or  38*76  ft.  per  sec. 
Length  2247  feet 
Height    18-7  feet 
Period    6'58  seconds. 

Each  of  the  other  full  curved  lines  represents  a  sub-surfece 
of  equal  pressure,  and  it  will  be  here  noticed  that  the  move- 
ment  of  a  particle  at  the  surface  is  great,  whilst  as  the 
depth  increases  it  becomes  less  and  ultimately  insignificant 

The  still  water  level  is  shown  by  a  full  horizontal  line, 
and  the  dotted  vertical  lines  divide  still  water  into  e^t 
equal  and  rectangular-  blocks,  which  assume  the  positions 
shown  by  the  full  inclined  and  slightly  curved  lines  when 
disturbed  by  the  wave. 

The  surface  particles  have  a  circular  motion'  throngh  an 
orbit,  of  which  the  height  of  the  wave  is  the  diameter ;  for 
sub-surfaces  the  motion  is  exactly  similar,  but  proportionatdj 
less,  as  shown,  the  horizontal  level  of  their  centres  is  slightlj 
above  still  water  level,  owing  to  the  crests  of  waves  having 
a  more  peaked  form  than  their  trough.  The  motion  of 
elevation  and  depression  of  a  particle  is  part  of  its  circnltf 
motion,  which  motion  is  indicated  in  the  diagram  by  dotted 
circles,  and  their  comparative  movement  of  partides  for 
different  depths  is  approximately  found  thus  : — 

Let  motion  at  surface  eaual  1, 

at  depth  equal  to  \  length  of  wave  it  equals  I 

?  i 


I* 
I 


and  so  on,  so  that  any  substance  at  the  surface  would  movi^ 
the  whole  height  of  the  wave,  and  at  a  depth  equal  to  tl^ 
length  of  the  wave  its  motion  would  be  only  about  a  51^ 
part  as  much. 

The  effect  of  a  forward  motion  of  a  quarter  of  a  wsvf 

length  is  diown  on  the  diagram  by  long  dashes •'' 

from  which  can  be  seen  the  change  of  position  of  any 
particle  and  the  circular  path  it  has  travelled. 

In  the  centre  of  the  diagram  is  shown  the  greatest  vin*- 
tion  that  takes  place  in  any  body  of  water  with  this  s» 
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of  waves,  that  is,  the  shape  of  the  water  at  the  trough  and 
at  the  crest  are  compared. 

The  particles  at  the  surface  of  such  a  wave  move  at  the 
rate  of  8'7  feet  per  second  through  their  circular  orbit. 

The  mechanical  energy  in  a  mass  of  water  of  given  area 
and  unlimited  depth  agitated  by  such  waves  is  thus  found  : 
Maltiplj  the  area  bj  one  sixteenth  part  of  the  square  of 
the  height  of  the  wave  and  by  the  heaviness  of  the  fluid 
(64  Ito.  per  cubic  foot  for  sea  water). 

Take  a  square  having  sides  of  100  feet  length,  which 
encloses  an  area  of  10,000  square  feet.  Multiplv  this  10,000 
by  the  square  of  the  height  of  the  wave  divided  by  16,  that 
is,  by  849-69  divided  by  16,  or  10,000  tunes  21*8,  giving 
218,000.  This  result  is  to  be  multiplied  by  64,  the  weight 
per  cubic  foot  of  the  fluid,  which  makes  13,952,000  lbs. 

One  half  of  this  energy  consists  in  elevation,  the  other 
half  in  motion. 

The  amount  13,952,000  found  above,  I  take  means  that 
an  expenditure  of  that  amount  of  energy  is  necessary  to 
counteract  the  force  of  the  wave,  and  the  waves  have  a 
period  of  6*58  seconds,  that  is,  whatever  position  they  may 
occapy  at  any  given  time,  the  same  effect  takes  place  at 
regular  interval  of  6*58  seconds,  or  the  sea  has,  so  to  say. 


of  Questions  which  are  just  now  attracting  the  attention  of 
mechanical  engineers  and  physicists,  and  the  modern 
developments  of  electric  science  warrant  the  tone  of  con- 
fident anticipation  in  which  the  two  presidents  spoke  to 
their  respective  sections.'' 

The  suggestions  of  Dr.  Siemens  that  it  is  possible  to 
utilise  the  gigantic  power  of  such  a  waterfall  as  that 
of  Niagara,  have  given  rise  to  speculations  which  in  the 
immediate  future  will  play  a  very  important  part,  and  the 
recent  exhibitions  in  raris  and  Munich  will  direct  the 
attention  of  many  minds  to  a  subject  of  growing  interest. 

Sir  W.  Thomson  has  reviewed  the  sources  of  energy 
which  man  can  utilise,  and  dwelt  with  special  emphasis  on 
the  value  of  wind  and  water-power  in  combination  with  the 
artificial  production  of  electricity. 

Sir  W.  Armstrong  has  drawn  attention  to  the  fact  that  we 
had  nearly  reached  the  limit  of  possible  development  of  the 
steam-engine.  He  also  says  if  we  could  produce  electricity 
with  the  same  facility  and  economy  as  we  can  produce  heat  the 
gain  would  be  enormous,  and  the  (][uestion  then  arises  whether 
we  cannot  actuate  dynamo  machines  by  natural  forces  and 
save  our  coal  for  other  purposes.  As  a  secondary  motor, 
the  dynamo  machine  has  already  been  utilised  in  several 
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9  revolutions  per  minute,  which  multiplied  by  13,952,000 
and  divided  by  33,000,  gives  the  horse-power  developed,  the 
result  being  3,835  horse-power,  an  enormous  amount  if*  we 
can  ftdly  utilise  it. 

It  may  be  thought  that  I  have  taken  a  wave  size  that 
would  be  seldom  available,  so  I  will  add  a  few  comparisons. 

Observe  in  the  North  Atlantic  record  waves  of  24  and  30 
feet  high,  highest  being  43,  mean  18,  in  westerly  gales. 

In  the  Pacific   32  feet  is  recorded. 

South  Atlantic  22    „  „ 

Cape  Horn  ...  32    „  „ 

Mediterranean  14^  „  „ 

German  Ocean  13|  „  „ 

and  French  sailors  mention  36  feet  in  the  Bay  of  Biscay. 
Now  I  have  taken  18*7  feet,  about  the  mean  height  of 
Atlantic  waves  in  westerly  gales. 

From  this  diagram  and  calculations  you  see,  gentlemen, 
just  the  motions  of  the  wave  and  the  power  in  them.  The 
question  now  is  to  design  an  apparatus  to  take  advantage 
of  it. 

There  can  be  no  doubt  of  the  importance  of  this  subject, 
as  it  is  plain  that  the  time  has  now  arrived  when  cheap 
methods  for  the  artificial  production  of  electricity  are 
urgently  required,  and  the  invention  or  discovery  of  a 
simple  and  efiective  converter  of  natural  energy  into  elec- 
tricity will  be  a  great  step  towards  rendering  this  motive- 
power  the  principal  one  of  the  age. 

The  following  from  the  English  Mechanic  of  September 
0  th,  1881,  will  show  how  such  a  subject  is  regarded. 

**  There  is  abundant  evidence  in  the  proceedings  at  the 
meeting  of  the  British  Association  to  show  that  we  are  on 
the  eve  of  a  great  revolution  in  our  methods  of  utilising  the 
available  sources  of  energy.  Sir  W.  Thomson  and  Sir  W. 
O.  Armstrong  both  addressed  themselves  to  an  elucidation 


ways,  and  if  we  can  actuate  it  by  some  power  which  is  at 
present  allowed  to  run  to  waste  the  gain  will  be  just  the 
value  of  the  coal  and  the  interest  of  the  capital  that  would 
otherwise  be  expended  in  laying  down  motive-power  engines. 
Of  the  available  sources  of  energy  other  than  fuel,  we  have 
wind-power,  water-power,  and  tidal-power,  but  so  far  as  the 
latter  is  concerned  it  is,  as  Sir  W.  Thomson  has  shown, 
comparatively  insignificant. 

In  wind-power  and  water-power  we  have  agents  which 
cost  nothing,  and  though  as  far  as  the  latter  is  concerned  iu 
the  country  best  known  to  me  (Australia)  we  had  little  more 
than  the  power  of  running  water,  the  former  may  possibly, 
with  the  aid  of  recent  inventions,  be  turned  to  good  account. 

It  is  not  improbable  that  farther  investigations  may  lead 
to  greater  improvements  in  accumulators,  and  then  elec- 
tricity will  become  the  motive  power  par  excellence  and 
steam  will  cease  to  be  "  King,"  though  he  will  doubtless 
remain  Prime  Minister  for  many  years. 

I  think,  gentlemen,  you  will  see  from  the  above  that  this 
sort  of  subject  is  agitating  scientific  minds,  and  its  im- 
portance cannot  be  exaggerated.  I  therefore  conclude  with 
the  hope  that  Electrician  and  Engineer  may  put  their  heads 
together,  and  add  that  it  is  my  firm  belief  that  one  of  the 
most  important  questions  they  can  settle  is 

"  What  are  the  wild  waves  saying?  " 

C.  SCOTT  SNELL. 


FeIgvis. — ^The  number  of  poles  per  mile  on  the  (Jeneral 
Post-office  twisted  telephone  circuit  between  Manchester  and 
Liverpool  averages  27,  the  distance  between  the  poles  there- 
fore averages  about  66  vards ;  the  complete  twist  is  com- 
pleted every  four  poles  length.  There  is  no  book  which 
completely  enters  into  the  question  of  the  laws  which  govern 
the  lines  of  magnetic  force  and  the  theory  of  dynamo- 
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electric  machines  based  on  those  lines ;  opinions  diflfer  very 
considerably  on  the  subject,  you  would  probably  get  most 
information,  however,  from  **  Electric  Illumination,"  Vol.  I., 
edited  by  J.  Dredge  and  published  at  the  ofSces  of  En- 
{linecring,  85,  Bedford  Street,  Co  vent  Garden,  London, 
W.C.  You  must  have  misunderstood  the  meaning  of  the 
statement  which  you  say  is  found  in  most  text-books,  what 
it  is  probably  intended  to  explain  is  that  the  current  produced 
by  induction  is  only  a  momentarv  one,  and  that  as  long  as 
the  current  continues  to  flow  without  change  in  strength  in 
the  circuit  which  has  caused  that  induction  current  to  be 
set  up,  then  no  further  induced  current  will  be  generated, 
or  that  one  circuit  cannot  induce  more  than  one  current  in 
one  other  circuit  at  the  same  time.  As  a  matter  of  fact,  if 
there  were  20  wires  in  the  proximity  of  a  single  wire  through 
which  a  current  was  caused  to  noW|  induction  currents 
would  be  set  up  in  all  the  20  at  the  moment  when  the  current 
commenced  or  ceased  to  flow,  or  when  it  varied  in  strength. 
There  is  no  book  which  treats  of  the  subject  of  induction 
with  particular  reference  to  telephone  circuits, — Eds.  Elec. 
Rev. 


NOTES. 


Notice  to  Reabebs. — Subscribers  are  hereby  notified  that 
in  future  the  supply  of  back  numbers  of  the  Electrical 
Review  cannot  be  guaranteed  by  the  publisher ;  it  is 
therefore  expedient  that  those  who  desire  to  complete  their 
sets  should  do  so  at  the  first  convenient  opportunity.  The 
publisher  also  desires  to  give  notice  that  after  December 
next  all  copies  dated  six  or  more  months  previously  will  be 
supplied  only  at  enhanced  prices,  that  is  to  say,  4d.  numbers 
will  be  charged  6d.,  and  others  at  similarly  advanced  rates. 


Society  op  Aets. — Since  the  commencement  of  the 

f>resent  session,  the  society  meeting  room  has  been 
ighted  by  means  of  electncitv.  A  Siemens  dynamo- 
electric  machine  is  employed,  driven  by  an  eight-horse- 
power Crossley's  gas  engine.  Nearly  the  whole  cost  of 
these  was  defrayed  by  subscriptions  from  a  few  past  and 
present  members  of  the  society's  council.  The  lamps  used 
are  those  of  Edison,  and  there  are  at  present  fifty  of  them  in 
the  room.  The  chandeliers  now  in  use  have  been  lent  by 
Messrs.  Verity,  who  are  constructing  chandeliers  to  be  per- 
manently fitted,  now  that  the  number  of  lights  to  be  used 
has  been  decided  upon.  Temporary  fittings  have  been  put 
up  in  the  council  room,  and  the  result  having  been  proved 
satisfactory,  it  is  in  contemplation  to  arrange  for  the  lighting 
by  electricity  of  this  and  otlier  parts  of  the  building. 

BRADroRD  Technical  Exhibition,  1882.  —  This  ex- 
hibition, which  was  brought  to  a  close  last  week,  has  been 
lit  up  since  its  commencement  by  the  Yorkshire  Brush 
Electric  Light  and  Power  Company  (Limited),  of  Leeds, 
who  have  been  awarded  a  gold  medal  for  their  exhibit  of 
electrical  apparatus  at  the  aWe  place. 

Electric  Lighting. — ^We  learn  from  Mr.  Magnus  Volk 
that  the  new  Town  Hall,  West  Brighton,  which  is  to  be 
opened  on  the  18th  inst.,  is  to  be  illuminated  by  means  of 
Swan's  incandescence  electric  lamps.  The  Pavilion  com- 
mittee of  the  Brighton  Town  Council  have  also  decided  to 
light  that  building  on  the  "  Swan  "  system  by  electricity,  and 
both  operations  will  be  carried  out  by  Mr.  Volk.  The 
number  of  lamps  required  will  be  considerable,  and  we  wish 
the  undertaking  every  success. 

The  authorities  of  Brighton  are  generally  ready  to  take 
almost  any  measures  which  may  benefit  the  town,  and  we 
may  therefore  expect  to  hear  of  many  installations  of 
incandescence  electric  lighting  in  this  fashionable  watering 
place,  more  especially  as  the  introduction  of  the  Ferranti 
machine  would  so  materially  reduce  first  cost. 

We   understand   the   Yorkshire   Brush   Electric   Light 

and  Power  Company  (Limited),  of  1,  East  Parade,  Leeds, 

has  secured  a  contract  for  the  lighting  up  of  the  market-place 

ar^  -----^  streets  of  Dewsbury,  Yorkshire,  during  the 

Christmas  holidays,  and  this  company  is  now 

I  inachines  and  erecting  wires  and  camps  for 

t  sixteen  2,000  candle-power  Brush  arc  lights. 


Application  from  the  Brush  Electric  Light  and  Power 
Company  and  the  Carbon  Electric  Light  Company,  for 
lightmg  the  streets  of  Dundee,  were  produced  at  tbe  meet- 
ing of  the  Watching  and  Lighting  Committee,  held  on 
Tuesday,  and  remitted  to  a  sub-committee. 

On  Saturday  last,  by  permission  of  the  Union  Steamship 
Company  of  New  Zealand,  an  exhibition  of  the  Edison 
incandescent  light  was  given  on  board  the  s.s.  Taraicera  at 
Albert  Harbour,  Greenock.  A  private  view  was  held  during 
the  afternoon,  at  which  a  large  and  influential  company 
was  present,  and  in  the  evening  the  vessel  was  thrown  open 
to  the  public  at  a  small  charge  per  head,  the  proceeds  to 
go  to  the  Greenock  Infirmary.  Among  those  present  in 
the  afternoon  were  Mr.  James  T.  Bottomley,  P.R8.E.; 
Captain  Watson,  of  the  Cunard  Company  (in  the  abaenoe 
of  Mr.  John  Bums,  of  Wemyss  Castle) ;  Captain  Liest,  of 
the  North  German  Lloyd's ;  Mr.  Napier,  shipboflder ;  Mr. 
Hugh  Brown,  director  of  the  Caledonian  Railway  Company; 
Captain  Williamson,  of  the  river  steamer  Ivanhoe;  Mr. 
Jonn  Darling,  superintendent  of  the  Union  Steamship 
Company  ;  Mr.  Bennet,  Mr.  Hislop,  gas  manager,  Paisley ; 
the  Messrs.  fienderson,  shipbuilders  ;  Mr.  John  Scott, 
shipbifilder, '  Greenock  ;  Commander  Hereford,  of  H.M.S. 
Warrior ;  Mr.  Brock,  of  Messrs.  Denny  &  Co.,  the  builders 
of  the  Tarawera ;  Mr.  Alexander,  of  the  Gnion  Lme ;  Mr. 
F.  W.  Allan,  of  the  Union  Steamship  Company  of  South- 
ampton; Mr.  Charles  T.  Grant,  Glasgow  agent  for  the 
Edison  Electric  Light  Company ;  the  provosts  and  magis- 
trates of  Glasgow,  Greenock,  and  other  neighbouring  burghs, 
<&c. 

The  Tarawera  is  one  of  the  latest  vessels  built  by  Measrs. 
Denny  &  Co.,  Dumbarton,  for  the  Union  Company  of 
New  Zealand.  She  is  the  first  ship  in  this  country  lifted 
by  the  Edison  Company,  who  have  appointed  Mr.  C.T. 
Grant,  160,  Hope  Street,  Glasgow,  their  agent.  The  com- 
panv  present  expressed  great  satis&ction  with  the  resoltE 
of  the  system.  Every  part  of  the  vessel  from  stem  to  stern 
was  lighted  by  the  electric  lamps,  which  number  150  in  ill 

Each  stateroom  has  one  lamp  enclosed  in  an  opaque  globe, 
which  makes  the  light  very  pleasant,  though  witnoat  the 
opaque  glass  the  light  is  by  no  means  unpleasant  to  the  eye, 
but  steady,  brilliant,  and  mellow.  In  the  saloon  the  lights  are 
enclosed  m  larg^e  handsome  opaque  globes,  while  in  addition 
the  whole  ship  is  fitted  with  the  ordmary  oil  lamps  ready  for 
use.  The  motive-power  is  supplied  by  a  Brotherhood  three 
cylinder  direct-actmg  engine,  working  at  a  speed  of  470 
revolutions  per  minute,  and  driving  the  150-ligfat  dpamo 
machine  direct.  The  normal  speed  is  850  revolutions  pcf 
minute,  but  to  suit  the  circumstances  of  the  case  the  electri- 
cians of  the  Edison  Company  have  made  certain  modifications, 
which  enable  it  to  be  run  at  a  lower  speed  without  lessening 
its  supplying  power.  The  engine  is  placed  near  the  stetm- 
engines  for  driving  the  propeller  of  the  vessel.  The  space 
taJcen  up  by  the  dynamo  and  engine,  which  are  ooapled 
together  on  the  same  bed  flat,  is  nine  feet  by  two  feet  six 
inches.  The  lamps  throughout  the  ship  are  each  16  candte- 
power  actual,  and  those  in  the  staterooms  are  provided  with 
a  tap  by  which  they  can  be  turned  off  or  on.  The  wirinz 
throughout  the  vessel  is  done  with  copper  wire,  coyered 
with  four  separate  coatings  of  insulating  material ;  while  at 
every  point  where  wires  branch  off  to  supply  lamp  or  groiwps 
of  lamps  a  safety  fuse  is  inserted.  The  tunnel-way  of  tk 
shaft,  which  is  lighted  by  only  two  lamps,  gave  immewe 
satisfection  to  many  ship  captains  and  others,  as  the  hght 
was  perfect  in  what  is  usually  one  of  the  darkest  and  n^ 
diflBcnlt  places  of  the  ship.  All  on  board  were  highly  rieased 
with  the  system,  including  several  gas  engineers  of  the  higbest 
eminence.  We  are  informed  that  Captain  Williamson,  of 
the  Ivanhoe,  has  decided  to  light  hisstewner  daring  the 
evening  cruises  next  summer  with  the  electric  light.  Not- 
withstanding the  heavy  rain  on  Saturday  evening  lar^' 
numbers  of  people  visited  the  ship,  all  seeming  to  be  mnch 
interested  in  the  practical  application  of  the  mode  of  lifting. 

Mr.  Fowlee  laid  before  the  LambetKTestry  the  rcjjoit 
of  the  delegates  appointed  to  attend  th(?riectric  lightUp 
conference  held  recently  in  the  Camberwell  vHp  HalL 
said  hq  regretted  that  such  an  important  tnaF  **  ^  *^^ 
lightinig  was  thrown  upon  the  shoulders  of  the^ 
rities  in  the  UMinner  it  was  by  the  Act  of  ParliaiJ**^ 
he  was  satisfied  that  the  electric  light  had   no^  ** 
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gafficient  trial  to  make  it  a  form  of  illamination  which  the 
vestry  or  any  other  pubh'c  body  could  deal  with.  There  had 
then  beea  received  at  the  Vestry  Hall  plans  of  one  of 
\b&  companies  which  proposed  to  bring  the  electric  light 
into  Lambeth,  and  it  appeared  iVom  these  that  the  light 
wonld  be  laid  on  in  the  main  roads  from  Westminster, 
Waterloo,  and  Vanxhall,  right  through  to  the  upper  part  of 
Brixton  Hill.  Now,  considering  that  in  the  parish  of  St. 
James',  Westminster,  which  had  a  comparatively  small  area, 
it  was  calculated  that  the  expense  of  the  electric  light  would 
amonnt  to  £144,000,  they  could  approximately  estimate 
what  it  would  cost  to  introduce  all  the  necessary  appliances 
int<^  so  extensive  a  parish  as  Lambeth.  The  expense  would 
rimply  be  enormous.  The  powers  given  to  the  electric 
lighting  companies  were,  in  faet,  so  extensive  that  it  would 
be  difficult  to  say  to  what' extent  they  would,  if  carried  out, 
affect  the  roads  and  sewers  of  the  parish.  The  conclusion 
arrived  at  by  the  conference  held  in  Camberwell  was  that 
the  local  authorities  should  be  advised  to  apply  for  licences, 
so  as  to  keep  the  power  in  their  own  hands.  He  concluded 
by  moving  that  tne  necessary  steps  be  taken  by  the  clerk  to 
call  a  special  meeting  at  which  the  question  of  applying  to 
-the  Bowd  of  Trade  would  be  considered.  The  special  meeting 
will  probably  be  galled  for  early  in  January. 

A  LETTER  was  rcccived  by  the  Newington  Vestry  from 
St.  George's,  Hanover  Square,  forwarding  a  report  on  the 
Electric  Lighting  Act  adopted  by  that  vestry.  They 
declined  to  give  anv  consent  to  or  support  any  application 
for  provisional  orders  from  the  companies.  At  tne  same 
time  they  were  not  prepared  to  apply  for  a  licence  them- 
selves. 

A  LSTTEB  was  also  received  from  the  Metropolitan  Brush 
Company  announcing  their  intention  to  apply  for  a  licence 
to  supply  St.  Mary,  Newington,  St.  George  the  Martyr, 
Southwark,  and  St.  Saviour's,  SouthwarL  They  sought  to 
lay  wires  along  the  Walworth  Eoad,  Newington  Butts, 
Great  Dover  Street,  Blackman  Street,  Newington  Causeway, 
Kennington  Park  Road,  and  elsewhere.  They  also  sought 
to  obtain  the  site  of  Horsemonger  Lane  Gaol  and  other  sites 
as  stations.  On  the  motion  of  Mr.  Marsland  it  was  agreed 
that  all  the  notices  and  plans  on  this  subject  be  referred  to 
the  Works  Committee  for  consideration  and  report. 

In  the  Court  of  Conmion  Council,  last  week,  Mr.  Deputy 
McGeorge  asked  the  chairman  of  the  Commissioners  of 
Sewers  what  was  the  extent  of  the  area  of  the  City  under  the 
control  of  the  Commission  already  lit  by  electricity,  and  if 
they  proposed  to  extend  the  same?  Also  whether  the 
qaestion  of  lighting  the  whole  City  by  electricity  had  been 
considered  by  the  Commission  recently,  and  if  so  did  the 
Commissioners  propose  to  do  the  work  themselves,  or  was  it 
proposed  to  invite  companies  to  undertake  the  work  under 
the  powers  of  a  provisional  order  ? 

Mr.  Felton  (chairman  of  the  Commissioners  of  Sewers) 

could  not  give  the  exact  area  of  the  City  that  was  at  the 

present  time  Ughted  with  the  electric  light,  but  he  gave  the 

names  of  the  streets.    With  regard  to  the  second  question  he 

might  say  that  he  believed  .the  intention  of  the  Commission 

was  to  have  the  whole  City  lighted  by  the  electric  light. 

The  whole  matter  was  now  under  consideration,  and  would 

be  brought  up  at  the  next  meeting  of  the  Commission, 

-whether  the  companies  should  be  allowed  to  treat  or  compete 

for  the  lighting,  or  whether  the  City  would  take  it  up 

itaelf. 

Later  on,  Mr.  Felton  said,  in  answer  to  Mr.  Deputy  Fry, 
that  the  time  had  ^ne  by  for  them  to  apply  for  an  order 
under  the  Electric  Lighting  Act,  but  they  could  apply  for  a 
licence  under  that  Act  at  any  time.  The  difference  between 
the  provisional  order  and  the  licence  was  this,  the  provisional 
order  would  be  for  twenty-one  or  more  years,  subject  to  the 
approval  of  Parliament,  while  the  licence  would  be  for  a  term 
not  exceeding  seven  years. 

At  a  meetings  to  consider  the  question  of  qualification  of 
members  of  the  Commission  of  Sewers,  Mr.  Stoneham 
moved,  **That  the  following  be  a  standing  order  of  this 
Conrt,  viz. :  That  no  member  of  this  Court  who  shall  be  a 
"  ^^areholder  in,  or  concerned  for,  or  in  anjr  way  pecuniarily 
^^^jrested  in  any  lighting  company  applying  for  permission 
aaP/N^ht,  or  actaally  lighting,  the  City  of  London,  shall  be 
tbe^j  *  •      ^^  continue  a  member  of  the  Commission  of 
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Mr.  H.  Cover  seconded  the  motion.     He  was 


astonished  to  find  that  in  the  Commission  of  Sewers  a  large 
number  of  gentlemen  interested*  in  the  electric  h'ght  voted 
in  a  division  on  this  important  subject,  and  carried  a 
resolution  as  he  thought  adverse  to  the  interests  of  the 
Corporation  by  a  majority  of  one.  If  this  question  of  the 
electric  Ught  was  being  decided  by  interestsd  persons  it  was 
a  great  shame,  and  should  be  put  a  stop  to.  Mr.  Fricker 
moved,  as  an  amendment,  ^'  That  no  member  of  this  Court 
who  shall  be  a  shareholder  in,  or  concerned  for,  or  in  any  way 
pecuniarily  interested  in  any  lighting  company  applying  for 
permission  to  light,  or  actually  lighting  the  City  of  London, 
shall  vote  upon  any  question  before  the  Commission  of 
Sewers  affecting  the  lighting  of  the  City,  or  take  any  part 
in  the  discussion  of  any  such  question." 

Mr.  Fricker's  amendment  was  afterwards  agreed  to. 

Apropos  of  this  the  Oiti/  Press  says  : — **  Is  not  Mr.  Stone- 
ham  s  motion  in  the  Court  of  Common  Council,  with 
reference  to  members  of  the  Commission  of  Sewers  being 
shareholders  in  electric  lighting  companies,  unnecessary  ? 
No  member  can  vote  upon  a  question  in  which  he  is 
pecuniarily  interested,  and  what  more  can  be  wanted  ?  '* 

A  DEPUTATION,  representing  the  principal  corporations  of 
England  and  Scotland,  had  an  interview  on  Tuesday  last  with 
Mr.  Chamberlain  at  the  Board  of  Trade,  on  the  subject  of 
the  Electric  Lighting  Bill,  to  urge  upon  him  the  importance 
of  making  the  use  of  the  electric  light  permissive,  and  not 
obligatory.  Mr.  Arnold  Morley,  M.P.,  introduced  the  de- 
putation. 

Mr.  Littler,  Q.C.,  stated  the  views  of  the  deputation, 
and  Mr.  Chamberlain  made  a  long  replv.  The  matter  seems 
to  be  very  well  commented  upon  by  the  Olobe,  in  a  short 
article  which  reads  as  follows  : — 

"  A  bold  attempt  was  made  by  some  of  the  most  impor- 
tant city  corporations  of  England  to  protect  themselves 
against  the  threatened  introduction  of  electric  lighting  into 
the  districts  administered  by  them.  Their  application  to 
the  Board  of  Trade  had  a  very  harmless  appearance,  as  it 
irofessed  only  to  ask  that  the  use  of  the  electric  light  should 
>e  made  in  each  case  permissive  and  not  obli^tory  upon  the 
applicants.  If  it  were  possible  to  accept  this  as  a  true  de- 
scription of  the  privilege  which  the  corporations  wish  for, 
no  one  would  be  so  hard-hearted  as  to  wish  that  the  request 
should  fail.  There  is  no  doubt  that  at  this  time  a  great 
disposition  to  threaten  the  local  authorities  in  lar^e  towns 
with  an  invasion  of  the  rights  they  have  so  long  enjoyed  by 
substituting  for  the  old-fashionea  system  of  gas  lighting, 
over  which  these  corporations  often  exercise  complete  con- 
trol, an  electric  scheme  to  be  carried  out  by  a  wholly  inde- 
pendent body.  The  corporations  will  be  put  to  much  trouble 
and  expense  in  combating  such  schemes,  even  where  these 
are  worthless  or  of  doubtful  utility  ;  and  they  are  anxious  to 
devise  some  plan  by  which  they  will  be  saved  from  these  in- 
conveniences. But  the  device  they  have  hit  upon,  and  which 
the  deputation  was  yesterday  charged  with  advocating  before 
Mr.  Chamberlain,  is  one  of  a  kind  that  cannot  be  accepted 
in  blind  faith  by  the  public,  if  it  is  at  all  desirous  of  allowing 
the  new  hght  to  have  a  fair  trial.  The  proposal  is  that  cor- 
porations should  themselves  acquire  powers  to  apply  the 
electric  light,  but  without  bein^  at  the  same  time  compelled 
in  the  usual  way  to  apply  it  without  delay.  They  would  bv 
this  means  procure  for  themselves  the  right  to  exclude  all 
other  applicants,  and  if  by  any  chance  their  desire  to  intro- 
duce the  new  light  should  die  a  natural  death  after  the  order 
was  safely  obtained,  there  would  be  no  means  whatever  of 
introducing  it,  however  much  desired  by  the  public.  It  is 
not  surprising  that  the  Board  of  Trade  should  hesitate  before 
acceding  to  such  a  re(][uest.  The  corporations  may  call  it  a 
permissive  scheme  which  they  advocate,  but  the  name  is  not 
well  chosen.  For  corporations,  as  well  as  other  bodies,  are 
already  'permitted*  to  apply  for  lighting  powers  if  they 
choose.  What  they  now  want  is,  not  permission,  but  a  right 
to  exclude  other  applicants  by  obtaining  for  themselves  a 
privilege  which  they  nave,  to  say  the  least  of  it,  no  burning 
desire  to  exercise  immediately." 

On  Saturday  last,  at  the  meeting  of  the  Electric  Lighting 
Committee  of  the  Corporation  of  Leeds,  the  following  im- 
portant correspondence  between  the  Town  Clerk  and  the 
Board  of  Trade  was  read  :— 

Town  HaU,  Leeds,  November  26M,  1882. 
Sib, — ^I  haye  received  the  instnictioiu)  of  the  Eleotric  Ughiing 
Committee  of  the  Leeds  Corporation  to  oommnnioate  with  joa  witib 
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regard  to  the  termB  of  the  propoeed  provisional  order  which  the 
Corporation  is  about  to  apply  tor  under  the  Electric  Lighting  Act, 
1882.  Will  you  permit  me,  in  the  first  instance,  to  respectfully  lay 
before  you  the  position  which  the  Corporation  of  Leeds  has  taken 
with  regard  to  the  electric  lighting  question  ? 

So  far  back  as  last  May  the  Corporation  appointed  a  oommittee  to 
make  inquiries  with  regfud  to  the  practicability  of  supplying  Leeds 
with  the  electric  light,  and  that  committee,  after  making  considerable 
investigfations  in  London  and  elsewhere,  published  a  careful  report 
upon  t£e  subject. 

Again,  immediately  upon  the  Act  of  last  Session  becoming  law,  the 
Corporation  appointed  an  Electric  Lighting  Committee  (as  contra- 
distmguished  from  the  Gas  Committee)  to  further  consider  the 
question  of  applying  the  system  of  electric  lighting  to  this  borough. 
There  was  then,  and  has  been  all  along,  a  bond  Jide  desire  on  the 
part  of  the  Corporation  of  Leeds  to  give  the  new  light  a  fair  trial, 
and,  if  it  should  be  found  feasible,  to  utilise  it  in  some  parts  of,  if 
not  throughout,  the  borough. 

I  was  simply  stating,  in  the  evidence  which  I  gave  before  the 
Select  Committee  on  the  Electric  Lighting  Bill,  what  I  knew  to  be 
the  feeling  of  the  members  of  the  Corporation  of  Leeds,  when  I  said 
that  there  was  certainly  no  desire  on  their  part  to  obstruct  the 
electric  light,  but,  on  tne  contrary,  a  determination  to  adopt  it  if  it 
should  prove  to  be  a  better  light  at  as  cheap  a  rate  as  gas,  and  that 
notwithstanding  that  the  corporation  had  invested  nearly  a  million 
of  money  in  a  large  gas  undertaking.  I  also  ventured  to  point  out 
to  the  Select  Committee  that  the  Corporation  of  Leeds  havmg  given 
the  g^  consumer  the  benefit  of  the  profit  arising  out  of  the  gas 
^t^,  and  thus  having  reduced  the  price  of  gas  to  Is.  lOd.  per 
thousand  cubic  feet,  had  done  nothing  as  a  lighting  authoritv  to  ms- 
entitle  it  to  the  confidence  of  Parliament  or  (n  the  Board  of  Trade. 

The  action  of  this  Corporation  has,  since  the  Electric  Lighting  Act 
came  into  force,  been  most  carefully  and  anxiously  considered  by  the 
Electric  Lighting  Committee,  and  that  oommittee  has  felt  justified 
in  recommending  the  Town  Council  to  apply  for  a  provisionial  order 
with  a  view  to  the  matter  being  dealt  with  by  the  Corporation  itself, 
as  the  local  authority.  The  question  now  arises  as  to  what  condi- 
tions the  Corporation  is  to  be  placed  under  in  this  proposed 
provisional  order. 

It  has  been  stated  that  the  Board  of  Trade  will  insist  upon  a  clause 
being  inserted  in  all  orders  providing  that  the  duty  to  supply  the 
electric  light  shall  be  forthwith  made  obligatory  upon  corporations. 
I  respectfully  submit,  on  behalf  of  the  Corporation  of  Leeds,  that  the 
olause  which  we  are  entitled  to  ask  to  be  inserted  in  our  order  should 
be  of  a  permissive  and  not  of  a  compulsory  character — ^with  a  proviso, 
if  the  Board  of  Trade  should  think  fit,  giving  power  to  that  body  to 
revoke  the  order  if  no  bond  Jide  attempt  were  made  within  a  reason- 
able time  to  carry  out  the  spirit  of  such  order. 

We  venture  to  assert  that  what  we  have  done  in  the  past  with 
regard  to  the  question  of  lighting  is  a  sufficient  earnest  and  guarantee 
that,  so  soon  as  the  new  Ught  can  be  made  a  commercial  success, 
advantage  will  be  immediately  taken  by  the  Corporation  to  give  the 
benefit  of  it  to  the  ratepayers  of  this  town. 

To-day  is  the  last  day  for  the  insertion  of  advertisements  by  com- 
panies intending  to  apply  for  provisional  orders,  and  no  company 
has  inserted  an  advertisement  indicating  that  it  intends  to  apply  for 
an  order  with  regard  to  Leeds.  I  wish,  however,  that  it  should  bs 
distinctly  understood  that  no  advantage  will  be  taken  of  this,  and 
that  it  will  not  in  any  way  interfere  with  the  proposed  application 
of  the  Corporation. 

I  may  say  that  the  Corporation  is  at  present  in  communication 
with  several  electric  lightm^  companies  with  a  view  to  receiving 
tenders  from  such  companies  for  the  lighting  of  the  town  hall,  public 
offices,  and  other  contiguous  building^,  and  that  it  b  the  intention  of 
the  Corporation  to  have  the  buildings  referred  to  lighted  with  the 
electric  light  immediately. 

The  Electric  Lighting  Committee,  however,  is  anxious,  with  a  view 
to  its  own  guidance,  to  ascertain  the  feeling  of  the  Board  of  Trade 
with  regard  to  the  question  of  compulsory  supply. 

It  is  unwilling  to  believe  that,  in  a  case  such  as  I  have  ventured  to 
place  before  you  in  this  letter,  the  Board  of  Trade  will  insist  upon  a 
clause  bein^  inserted  in  the  order  the  effect  of  which  will  be  to 
involve  an  immediate  large  outlay  of  capital — the  money  of  the 
ratepayers— at  a  time  when  no  one  can  with  certfdnty  predict  that 
such  expenditure  will  be  justifiable. 

I  am,  Sir,  your  obedient  servant, 

GEORGE  W.  MORRISON,  Town  Clerk. 
The  Right- Hon.  Joseph  Chamberlain,  M.P.,  President  of  the 
Board  of  Trade,  Whitehall,  London,  S.W. 


Board  of  Trade  (Railway  Department),  London,  S.W., 

November  30M,  1882. 
The  Electric  Lighting  Act,  1882. 

Sib, — I  am  directed  by  the  Board  of  Trade  to  acknowledge  the 
receipt  of  your  letter  to  the  President  of  the  25th  inst. ,  in  which,  by 
instruction  of  the  Electric  Lighting  Committee  of  the  Leeds  Cor- 
poration, you  state  their  wish  to  he  informed  of  the  views  of  this 
Board  upon  the  question  of  the  conditions  they  may  require  to  be 
inserted  in  the  provisional  order  which  the  Corporation  are  about  to 
api^  for  under  the  provisions  of  the  above-mentioned  Act. 

The  Board  of  Trade  desire  in  tiie  first  place  to  point  out  that  it 
would  be  premature  before  they  have  the  proposed  order  before  them  to 
attempt  to  give  an  opinion  upon  the  scheme,  or  to  foretell  the  form  or 
substance  of  conditions  which  they  may  find  it  necessary  to  introduce 
therein. 

But  the  Board  of  Trade  have  no  hesitation  in  saying  that  in  their 

was  the  intention  of  Parliament  that  the  schemes  to  be 

by  licences  or  provisional  orders  under  the  Act  should  be 

lemes  for  definite  undertaking^,  and  not  schemes  contain- 


ing gfeneral  powers  authorising  a  corporation  or  a  ooimaay  to  %ht 
all  or  any  portion  of  a  town  if,  when,  and  as  thev  nvglit  in  their 
discretion  tnink  it  desirable  to  do  so.  It  would  further,  in  their 
opinion,  be  clearly  contrary  to  the  intention  of  Parlijuneot  to 
sanction  a  scheme  which  merely  enables  the  promoters  to  apprqiriate 
an  area  of  supply  to  the  exclusion  of  other  applicants. 

Tlie  exact  amount  of  definition  necessanr  in  the  order,  the  preds>? 
time  within  which  the  compulsory  supply  shaU  be  given,  in  what 
cases,  at  what  times,  and  under  what  conditions  the  proposed  wocb 
must  be  executed,  are  matters  which  can  only  be  determined  when 
the  schemes  are  actually  before  the  Board  of  Trade.  But  sboat  the 
principles  above  indicated,  the  Board  of  Trade  have  no  doabt,  and 
they  will  feel  bound  to  act  upon  them,  whether  in  dealing  with  the 
case  of  41  corporation  or  a  company. 

I  am,  Sir,  your  obedient  servant, 

HENRY  G.  CALCRATT. 

The  Town  Clerk,  Town  Hall,  Leeds. 

The  Leeds  Committee  subsequently  passed  this  resolution : 
— "  That  the  Provisional  Order  be  proceeded  with,  and  that 
the  Town  Clerk  represent  the  Corporation  of  Leeds  at  a 
meeting  to  be  held  in  London  on  Tuesday,  the  5th  inst.,  of 
representatives  of  the  various  corporations  which  are  pro- 
moting Provisional  Orders." 


Medal  Commbmorativb  of  the  Exposition  d'Elbc- 
TRICIT6  OF  Paris  in  1881. — M.  le  Ministre  des  Postes  et 
T616ffraphes  is  now  distributing  to  all  persons  who  partid- 
pated  in  the  Exposition  Internationale  d'Electricit^  of  Paris, 
m  1881,  a  commemorative  medal  of  which  we  hope  to 
reproduce  the  fac-simile  in  our  next  number. 

Soci^T^  FRANfAiSE  DE  PHYSIQUE.— Ou  the  occadon  of 
the  November  17th  sitting,  M.  Cabanellas  gave  his 
theoretical  researches  upon  the  transmission  of  power  by 
electricity.  We  need  not  remark  upon  it  here,  since  the 
work  of  M.  Cabanellas  was  published  in  the  Electrical 
Review  for  November  25th.  The  sitting  of  the  1st 
December,  which  did  not  bring  forth  an  electrical  com- 
munication, was,  however,  marked  by  an  incident  to  be 
regretted  from  all  points  of  view.  The  Soci^t^  Fran^aise  de 
Physique  sends  to  all  its  members,  three  or  four  days  before 
each  sitting,  a  small  circular  which  contains  the  oraer  of  the 
day  of  the  next  sitting  and  the  risume  of  the  commnnics- 
tions  made  in  the  preceding  sitting.  M.  Marcel  Deprex 
imagining,  rightly  or  wrongly,  that  the  risume  i-elating  to 
the  discussions  which  followed  the  communication  of  M. 
Cabanellas,  did  not  represent  feithfully  the  character  of  the 
sitting  of  the  17  th  November,  at  which,  however,  be  was 
not  present,  thought  proper  to  resign  his  membership  of  the 
Soci^t^.  This  resignation  was  accepted,  but  we  must  regret 
the  de«l,  resulting  from  a  moment  of  pique,  which  deprives 
the  Soci^t^  of  one  of  its  most  valuable  members  and  seems 
to  put  under  suspicion  the  high  and  indisputable  impartialitr 
of  the  oflBcers  of  the  Societe.  In  our  opinion,  a  simple 
verbal  rectification  would  have  been  quite  sufficient. 

The  Incandescent  Lamp  with  Magnetic  Super- 
excitation  OF  M.  Cloris  Baudbt,  of  Paris.— John 
Banting  Rogers  is  surpassed,  the  man  with  the  "multiple 
binding  screw  "  is  no  more  than  an  inventor  of  the  fifteeoth 
order  by  the  side  of  the  designer  of  the  wonderful  lamp  of 
which  we  cannot  help  giving  a  complete  description  to  odt 
readers.  It  will  be  seen  that  Edison  has  not  yet  pafcenud 
everything,  and  that  the  field  still  remains  open  for  foitber 
progress.  The  origin  of  this  invention  is  indeed  cnrioos. 
The  author,  in  a  small  pamphlet  devoted  to  his  ideas, 
reminds  us  of  all  the  inconveniences  with  incandescent 
lamps  (platinum  or  carbon),  and  informs  us  that  to  meet  aB 
these  inconveniences  was  not  an  easy  matter,  and  that  ill 
his  attempts  fell  into  the  same  groove.  We  will  quote  het 
his  own  words  ;— 

"  At  last,  after  seeking  the  desideratum  without  succeae, 
I  had  abandoned  it  when,  in  making  some  experiments  upon 
platinum,  I  observed  that  when  this  wire  is  heated  to  red- 
ness by  the  passage  of  an  electric  current,  if  one  P^*^ 
to  it  the  poles  of  an  electro-magnet  actuated  by  a  powenni 
current  one  sees  the  wire,  opposite  the  magnetic  core,  iwb 
being  red  become  white,  without  this  degree  of  incawte^ 
cence  producing  fusion  of  the  metal  This  discoyeiywaD'  i 
ing  very  remarkable  to  me  (we  cmiscarcely  belieTe  it). 
sought  to  utilise  it  by  employing  ia^^to^lamp  sn  «^«^ 
magnet,  which,  by  reason  of  its  dispositi^  parallel  to^ 
carbon,  and  by  its  influence  upon  it,  prod??*  *  wb/ind* 
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when,  unthotit  this  magnetic  superex^itatian,  it  would  only  be 
red." 

This  is  clear,  is  it  not  ? 

Following  this  are  some  considerations  of  the  so-called 
practical  vacuum  in  the  lamps,  a  vacuum  which,  according 
to  the  inventor,  is  unimportant^  and  a  hint  at  the  end  which 
is  of  inestimable  value — "  This  lamp  will  not  be  sold  for 
some  months ;  its  price  will  not  be  high  ;  meanwhile  we 
are  ready  to  utilise  those  which  are  acttuxlly  in  the  trade  " 
{nic).    The  inventor  is  not  a  bad  man  of  business. 

In  order  not  to  be  accused  of  exaggeration,  we  reproduce 
here  the  inventor's  drawings  and  the  written  description  of 
the  lamp,  copying  the  prospectus,  which  is  in  our  hands  : — 


The  Society  of  Telegraph  Engineers  and  op  Elec- 
tricians.— The  Annual  General  Meeting  of  the  Society  will 
be  held  at  8  p.m.  on  Thursday,  the  1 4th  December.  The 
following  paper  will  be  read  : — "  The  Application  and  Ex- 
tension or  Telephonic  Communication  in  Japan.**  Qj 
Thomas  J.  Larkin,  member. 


a,  glass  globe  containing  the  system  ; 

B,  insulating  material,  supporting  the  whole  of  the 
system  of  the  lamp  ; 

c,  carbon  of  the  lamp,  fixed  by  its  extremities  at  f  to 
the  rheophores,  e,  composing  the  electro-magnets  and  the 
wires  leading  to  the  generator,  by  means  of  the  terminals, 
K.  The  electro-magnet  may  be  replaced  by  a  permanent 
magnet  ; 

E,  electro-magnet ; 

F,  mode  of  attachment  of  the  carbon  by  wedges  ; 

o,  aperture  for  the  escape  of  the  expanded  air  contained 
in  the  globe ; 

H,  india-rubber  capsule  forming  a  valve  at  I  at  the 
escape  aperture  (this  valve  may  be  arranged  in  any  suitable 
manner) ; 

Ky  terminals  insuring  contacts  at  L  for  the  passage  of 
the  enrrent  from  the  interior  to  the  exterior  of  the  lamp ; 

lity  receptacle  intended  to  contain  any  absorbent  materials 
considered  hecessary ; 

N,  metallic  ring  cemented  to  the  globe  into  which  the 
system,  b,  is  screwed  at  o,  resting  upon  a  leathern  washer  to 
insure  hermetical  sealing  ; 

(N.B. — One  could,  nevertheless,  if  one  considered  it 
necessary,  make  the  vacuum  by  the  escape  aperture  or  by  an 
opening  made  in  the  cylinder,  b,  with  a  valve  ad  hoc. 

The  ideas  of  the  inventor  on  electric  measurements  are 
iilso  qnitet  original,  and  he  derides  the  ohm,  volt,  &c. 
All  this  iLs  replaced  by  a  simple  galvanometer  with  two 
wires  ;  you  place  the  two  wires  successively  u[ion  the 
element  of  the  battery  to  be  tested,  you  read  the  deviations 
in  degrees.  ....  and  that  is  all.  The  element  gives  upon 
the  fine  wire  40^  Cloris  Baudet  of  the  force  of  electric  tension 
(^sic)  and  24^  Cloris  Baudet  of  quantity,  you  then  know  per- 
fectlj  its  value.  What  simplicity  !  And  this  is  printed  in 
France  in  1882,  and  there  will  be  found  a  number  of  imbe- 


fers. 


les  to  huy  a  standard  Cloris  Baudet  galvanometer. 


Theatrical  Performances  and  the  Electric  Light. 
— ^The  Figaro  says  that  "  the  incandescent  lamps  worn  in  the 
hair  of  four  of  the  Peris  at  the  Savoy  on  the  opening  night 
did  not  produce  the  happiest  effect.  The  light  dazzled  the 
eyes  and  gave  rise  to  an  uncomfortable  suspicion  of  possible 
danger.  For,  although  the  wires  are  doubtless  completely 
insulated,  yet  a  fracture  or  a  rub  would  imply  instant  death 
to  the  unhappy  lady  who  wears  the  lamp.  It  is,  doubtful, 
after  all,  whether  the  game  is  worth  the  (incandescent) 
candle.''  If  the  author  of  the  above  extract  is  not  making 
fun,  we  would  advise  him  to  investigate  the  danger  by 
personal  experience  before  writing  again  on  the  subject. 
Does  not  the  writer  know  that  "  electricity  is  life  ?  " 

The  Gilchrist  Lectures.  — Dr.  Lant  Carpenter  de- 
livered the  first  of  a  course  of  lectures  in  connection  with 
the  Gilchrist  Educational  Trust,  at  Forfar,  on  Monday 
evening,  and  on  Tuesday  he  repeated  it  at  Arbroath.  The 
subject  was  "The  Production  and  Storage  of  Electrical 
Energy."    At  both  meetings  the  attendance  was  very  large. 

Personal.— The  Jablochkoff  Electric  Light  and  Power 
Company,  Limited,  has  appointed  Mr.  Francis  R.  Reeves 
secretary  and  general  manager  to  the  company. 

To  Telephone  Patent  Infringers. — ^The  Edinburgh 
Courant  says  :  "  The  United  Telephone  Company  have 
circulated  a  warning  to  any  one  selling  or  using  without 
their  licence,  any  form  of  telephone  covered  by  the  patents 
in  the  company's  possession.  Appended  to  the  formal  de- 
claration that  proceedings  will  be  taken  in  case  of  any 
infringements  to  these  patents  are  short  resumes  of  cases 
decided  in  favour  of  the  company,  the  chief  being  that 
against  Mr.  Alexander  MacLean,  of  Edinburgh,  in  which  an 
important  judgment  was  pronounced  by  Lord  M'Laren. 

Electrical  Power  Storage  Company  (Limited). — 
We  are  informed  that  the  Electrical  Power  Storage  Com- 
pany (Limited)  will,  from  the  1st  January  next,  be  pre- 
pared to  receive  application  for  the  supply  of  electrical 
accumulators  for  lighting  or  motive  power,  or  for  the  under- 
taking of  complete  installations  of  electric  lighting  of 
districts,  private  houses  and  establishments,  railway  trains 
or  ships.  

NEW  COMPANIES  REGISTERED. 

North  Woolwich  Telegraph  Works  Company  (Li- 
mited).—Capital  £100,000,  in  £10  shares.  Objects: 
To  carry  on  business  as  electricians,  telegraph  engineers, 
and  contractors,  manufacturers  of  electric  appliances, 
and  producers  of  light,  heat,  and  power  by  elec- 
tricity, magnetism,  and  galvanism.  Signatories  (with 
one  share  each) :  A.  E.  Tylor  and  W.  L.  Bright,  6,  East 
India  Avenue ;  J.  B.  Ball,  1,  Gresham  Buildings ;  C.  0. 
Newman,  Yeovil ;  A.  T.  Atchison,  C.E.,  38,  Parliament 
Street ;  C.  E.  Harrison,  Roehampton  ;  F.  W.  Smith,  155, 
Fenchurch  Street.  The  signatories  are  to  appoint  the  first 
directors.  Qualification :  Five  shares.  Registered  29th 
ult.  by  Gedge,  Kirby,  Millet,  and  Morse,  5,  Lime  Street 
Square. 

North  Atlantic  Cable  Company  (Limited).— Capital 
£600,000,  in  £10  shares.  Objects  :  To  effect  telegraph 
communication  between  Europe  and  America  by  submarine 
and  other  lines.  Signatories  (with  one  share  each) :  James 
Gordon  Bennett,  New  York ;  W.  A.  Simpson  (manager), 
Hendon  ;  A.  T.  West,  44,  Mount  Pleasant  Road,  Lewisham ; 
T.  W.  Powell,  1,  Drapers*  Gardens ;  A.  H.  Clark,  17,  Strat- 
ford Place  ;  E.  Heseltine,  1,  Drapers'  Gardens  ;  W.  Huyshe, 
46,  Fleet  Street.  The  signatories  are  to  appoint  the  first 
directors  and  are  themselves  to  act  in  the  meantime.  Quali- 
fication :  Shares  or  stock  to  the  nominal  value  of  £1,000. 
Mr.  Arthur  Hamilton  Clark  is  appointed  managing  director 
at  a  salary  of  £3,000  per  annum.  Registered  2nd  inst.  by 
Jackson  and  Prince,  64,  Cannon  Street. 
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NEW  PATENTS— 1882. 


o669.  *  *  Apparatus  for  measuring  or  indicating  electric  currents." 
J.  Bltth.    Dated  November  29. 

6673.  "  Processes  of  construction  and  the  construction  of  electric 
wires  and  cables."  A.  J.  Bouia?.  (CJommunicated  by  R.  S.  Waring.) 
Dated  November  29.     {CimpleU,) 

6677.  "Mechanism  for  regulating  the  production  of  electricity." 
H.  Wilde,    Dated  November  29. 

6693.  **  Improved  means  of  and  apparatus  for  telegraphing  into 
and  from  raUway  trains  in  motion."  W.  L.  Huot.  (Commumcated 
by  R.  M.  Hunter.)    Dated  November  30. 

6696.  **  Process  of  and  apparatus  for  generating  and  measuring 
electricity."    V.  W.  Blanchabd.    Dated  November  30.     (CompUte:) 

6702.    "Telephonic  receivers."    T.TomET.    Dated  November  30. 

6711  "Manufacture  of  conductors  for  electric  currents."  W.  R. 
Laxb.     (Communicated  by  F.  F.  Fitch.)    Dated  November  30. 

6716.  *  *  Manuf  aotuie  of  magnetic  and  ventilating  wearing  apparel 
for  the  prevention  or  cure  of  disease."  W.  R.  Lake.  (CJommuni- 
cated by  S.  A.  B.  Wilson.)    Dated  November  30. 

6742.  "  Electric  and  magnetic  apparatus  for  telephonic  or  other 
purposes."    S.  P.  Thompson.    Dated  December  1. 

6744.  "Apparatus  or  appliances  for  automatically  regulating 
electric  currents."  J.  T.  Kjcsq.  (Communicated  by  J.  R.  Finney.) 
Dated  December  2. 

6747.  "  Generating  and  utilising  electric  energy."  A.  J.  Boult. 
(Communioated  by  B.  Faquant.)    Dated  December  2. 

6754 .  "  Electrical  switch  for  electrical  lamps  and  other  purposes. 
a.  W.  Bayley.    Dated  December  2. 

.5757.  "Manufacttrre  and  preservation  of  insulated  electric  con- 
ductors and  compounds  that  may  be  used  for  the  same  and  for  other 
purposes."    E.  T.  Tbuman.    Dated  December  2. 

6767.  "Accumulators  or  secondary  batteries.  W.  A.  Baelow. 
(Cbmmunicated  by  L.  Encausse  and  Can^e.)    Dated  December  4. 

o769.  "Improvements  in  electro-magnets  and  in  electro-dynamo 
machines  constructed  therewith."  E.  Q.  Bbbwkb.  (Communicated 
by.  A.  L.  Bonnefils.)    Dated  December  4. 

6779.  "Electric  lamps  and  switches  therefor."  A.  Ferousson. 
Dated  December  6. 

6783.  *  *  Magneto  and  dynamo-electric  machines. "  W.  A.  Bjlelow. 
(Communicated  by  W.  E.  Fein.)    Dated  December  6. 

6796.  "Electric  lamps  and  lighting  apparatus."  W.  R.  Lake. 
(Commimicated  by  R.  H.  Mather!)    Dated  December  5. 

6797.  "Primary  voltaic  batteries."  T.  J.  Jones.  Dated 
December  6. 


bar  mamots  laid  side  by  side,  and  servmff  to  create  f  fiagnefciD  field 
whiSTtiie  coil  (in  this  case  shown  above  the  south  field)  nevor  learM. 
This  coU  is  wound  upon  an  iron  bobbin  in  contact  wiUi  the  two  north 
poles  of  two  other  bar  magnets.  When  the  ooU  with  its  acoompanjing 
two  magnets  id  moved  so  as  to  cut  the  Imes  of  force,  a  current  is 
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1794.     "  Apparatus  for  generating  currents  of  electricity."    E.  L. 
Voice.    Dated  April  14.     lOd.     It  is  well  known  that  when  a  core 
of  soft  iron  coiled  with  wire  is  made  to  approach  the  pole  of  a  magnet, 
currents  of    electricity  are  generated   in   the  wire  in  an  inverse 
direction  to  those  which  circulate,   or  are  supposed  to  circulate — 
according  to  Ampere's  hypothesis — around  the  magnet,  and  these 
currents  have  a  mutual  repulsion,  consequent^  a   force  is  set  up 
tending  to  repel  the  coil  from  the  magnet.     When,  however,  the 
coil  recedes  from  the  magnet,  direct  currents,  or  currents  circulating 
in  the  same  direction  as  those  of  the  magnet,  are  generated.    The 
ptoduction    of  these   alternately  opposite    currents   offers   a  great 
resistance  to  the  revolving  armature  in  existing  machines  for  the 
mechanical  generation  of  electricity.     It  is  also  well  known  that  if  a 
number  of  permanent  magnets  be  placed  side  by  side  with  their 
like  i)oles  adjoining,  thereby  forming  a  battery  of  magnets  with  a 
plane  surface,  and  3  a  piece  of  soft  iron  coiled  with  wire  constituting 
a. small  bobbin  of  such  dimensions  that  the  length  of  the  polar  field 
of  the  magnets  is  practically  infinite  with  regard  to  the  bobbin  be 
moved  so  as  to  cut  the  lines  of  force  in  the  magnetic  field,  currents 
of  electricity  will  be  generated  in  the  wire,  the  direction  of  which 
cunents  will  depend  on  the  direction  of  the  movement  of  the  bobbin. 
These  currents,  however,  are  of  little  intensity.    Now,  in  machines 
according  to  the  new  invention,  a  pole  of  the  opposite  name  to  the 
pole  to  which  the  bobbin  as  just  referred  to  is  alreadv  subjected  is 
brought  into  contact  with  each  end  of  the  bobbiu  and  moved  with 
the  bobbin,  and  in  this  way  currents  are  generated  of  considerable 
intensity  without  change  of  jjolaritv  of  the  core  of  the  bobbin,  the 
core  itself  forming  an  extension  of,  and  joining,  two  poles  of  like 
name.      In  carrying   out  the    invention  in   magneto-electric    and 
dynamo -electric  machines,  the  inventor  arranges   a  permanent  or 
electro-magnet  in  such  a  manner  that  the  armature  or  armatures  may 
be  made  to  be  of  opposite  polarity  to  those  magnets  which  surround 
it  or  them,  and  before  whose  poles  it  or  they,  is,  or  are,  made  to 
revolve.      Beferring  to  the  accompanying  drawings,  in  which  like 
''***'*"—  of  reference  indicate  similar  parts,  and  which  are  appended 
of  illustration,  fig.  1  is  a  diagramatic  view  explanatory  of 
ral  principle  of  the  invention ;  N,  s,  N,  8,  are  a  number  of 
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generated  in  the  convolutions  which  may  be  ^o^*^.^ 
galvanometer  included  in  the  circuit  as  shown.  Fig.  2  showBaodt 
Slevation  partly  in  section,  and  fig.  3  a  cross  section  of  one  fomot 
apparat^  according  to  the  invention,  w,  e,  is  a  1^<P«^ J^ 
fiiidy  fixed  by  standards,  h,  H,  to  the  base,  z.    b  is  an  utm  pUte 
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forming  a  polar  extension  of  one  pole,    a  is  an  annatur^  the^/ 

of^ch.  when  denuded  of  wire,  is  seen  at  fig.  4.     Fig.  ^^J^^ 

meS^Wilingwhichmavbeadopted^    ^' "^^«^^c^d  S 

forms  a  poUr  extension  of  tfce  pole,  s,  thereby  <»^^*^^f^t^ 

armaturTto  be  of  b  polarity,  and  of  opposite  name  to  the  plate 

polar  extension,  n,  or  vice  vcraa.  ,„ 

1867.     -Electric  arc  lamps."    A.  B.  Bbowk     P^^f  ;^Pr V 

6d.      Has  for  its  object,   by  a  ^mbmataon  of   simpte  amona^ 

ooitrivances  to  obtain' on  the  one  hand  a  feed  or  VTi^^^ 

ment  of  the  carbon  or  carbons  of  an  electnc  ««>/X^  T^LiS 

according  with  the  actual  gradual  ^^P^^^^l^^.*'^?^ 

on  the  other  hand  to  secure  the  speedy  ^^}^^J^  ^J^. 

to  the  desired  arc  distance  apart  whenever  they,  ^on^.fj^ 

become  so  far  separated  that  the  current  (^ot  pa«.    I» J?^ 

out  the  invention,  the  feed  movement  of  t^e  <^^^ J'J'^^ 

effected  by  the  weight  or  pressure  of  a  pistcm  aj^P^**^ 

thereto,  the  piston  working  m  a  ^y^^^^' «?^^.  PJ^^^^  f  lif** 

which  has  egress  only  tlirough  a  small  port,  ^;>™^.  "V  VQ  tk 

having  on  it  a  smaU  sUde  valve,  the  posiUon  of  J'^J^^^  „ 

egress  of  the  liquid  and  consequent  movement  of  *^«  ^^ 

drbons.    The  vJve  is  connected  to  the  iron  core  of  a  s^c^ 

to  an  adjustable  sprint,  the  current  pasamg  t^^^,r*  !!> 

coils  being  that  wMch  forms  the  lummous  arc,  and  wnaui|/w 

the  core  so  as  to  close  the  valve  in  proportion  as  «^e  ci^^Tj 

is  stronger,  whilst  the  spring  is  arranged  to  actoppow   J»"^^ 

to  open  the  valve  whenever  the  current  becomes  ^fparam^^  »^, 

or  a  part  moving  there^iath,  carries  the  carbon  ujgg  a  Wi^^  ^ 

suitable  holder,  in  which  holder  the  carbon  is  ca-  ,  £^i  ^^ 
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cmreBt,  being  led  to  it  through  a  flexible  coil  or  spiral.  The  carbon 
is  ordinazilj  held  in  its  holder  by  a  lever  acting  on  it  with  an 
eccentric  or  other  suitable  gripping  deyice  which  oiUy  acta  when  t^e 
lever  is  being  raised  or  held  up.  When  the  current  is  passing  all 
right,  the  gripping  lerer  is  held  up  either  by  the  core  of  tne  solenoid 
which  regulates  the  progressive  or  feed  movement,  or  by  a  separate 
solenoid  or  electro-magnet ;  but  when  the  carbons  become  so  far 
separated  that  the  current  cannot  imus,  the  gripping  lever  becomes 
released,  and  allows  the  upper  carbon  to  descend  into  contact  with 
the  lower  one.  The  current  then  passes  again,  and  the  solenoid  or 
electro-ma^et  raises  the  gripping  lever  again,  and  the  gripping 
lever  in  rismg,  lifts  the  upper  carbon  the  proper  distance  for  the  pre- 
determined lenjgth  of  arc.  The  gripping  lever  is  proportioned  and 
arranged  to  give  the  proper  amount  of  lift  for  the  required  arc,  and 
its  descent  may  be  regulated  by  an  adjustable  stop. 

1875.  "Secondary  batteries."  D.  G.  EmGzBAU),  G.  H.  W. 
BxQos,  and  W.  W.  Bbauxont.  Dated  April  19.  6d.  According  to 
the  present  invention,  the  inventors  deposit  lead  eleotrolytically  either 
wit^  moulds  or  dies  in  which  the  material  is  to  be  compressed,  or  in 
other  moulds  of  similar  forin,  or  they  deposit  in  bulk  so  as  to  obtain 
a  mass  of  finely  divided  crsrstalline  lead,  such  mass  oonstituling  the 
material  from  which  porous  plates  or  cakes  flat  oz^  otherwise  may  be 
obtained  by  compression. 

1878.  "  Dynamo-electric  machines."  J.H.Johnson.  (A  com- 
munication from  abroad  by  J.  M.  A.  G^rard-Lescuyer,  of  Paris.) 
Dated  April  19.  6d.  Tms  invention  relates  to  improvements  in 
dynamo-electric  machines,  and  it  consists  in  a  novd  and  special 
arrangement  of  the  parts.  The  invention  is  based  on  a  peculiar 
mode  of  coiling  the  wire  upon  the  revolving  armature  or  induced  part 


of  the  machine,  together  with  a  special  construction  and  arrangement 
of  this  induced  part,  for  the  purpose  of  still  further  augmenting  the 
electromagnetic  action,  which  is  considerably  increased  by  the  said 
peculiar  mode  of  winding  the  wire  upon  the  armature  ;  and  another 
distinguishing  feature  of  the  invention  consists  in  the  novel  arrangpe- 
ment.  of  the  commutator.  A  general  view  of  the  machine  is  shown 
by  the  figure. 


CITY  NOTES,  REPORTS,  MEETINGS,  &c. 


MEDITERRANEAN    EXTENSION  TELEGRAPH 
COMPANY  (LIMITED). 

On  Fridav,  the  1st  Inst.,  an  extraordinaiy  general  meeting  of  the  share- 
holders of  the  above-named  company  was  held  at  Cannon  Street  Hotel, 
Sir  James  Carmichael  presiding,  for  the  purpose  of  considering  a  pro- 
position by  the  Eastern  Teleg^ph  Company  to  purchase  all  the  pro- 
perty, concessions,  and  undertaBngs  of  the  Mediterranean  Extension 
Telegraph  Company. 

In  the  offer,  signed  b^  the  solicitor  to  the  Eastern  Company,  Mr. 
Charles  Burt,  the  following  words  occurred : — *'  The  divinon  of  the 
amounts  between  the  preferred  and  ordinary  shareholders  of  your 
company  appears  tome  to  be  a  matter  for  your  board ;  but  taldng  the 
present  market  value  of  the  shares  as  a  basis,  I  propose  that  the 
amount  shall  be  divided  as  follows : — 

3,200  preference  shares  at  £6  10s £20,800 

12,000  ordinary  shares  at  £1  128 19,200 

£40,000 

The  reserve  fund  would,  I  presume,  be  distributed  amongst  the  share- 
holders in  like  proportions." 

The  Secretary,  Mr.  E.  Tombs,  having  read  the  notice  convening  the 
meetinflv 

The  Chairman  said :  Gentlemen,  it  will  be  in  the  recollection  of  all 

who  were  present  at  the  last  meeting  of  the  shareholders,  on  the  31st 

August)  tnat  I  then  informed  you  that  certain  negotiations  were 

opened  with  the  Eastern  Telegraph  Company  for  the  purchase  of  our 

property.    I  told  von  that  these  negociations  were  not  in  a  state  to 

bring  before  you,  but  that  as  soon  as  any  definite  proposal  was  made 

we  should,  before  taking  anv  further  steps  in  the  matter,  or  moving 

in  any  way  in  reference  to  tne  subject  to  compromise  your  interest, 

lay  before  you  the  whole  question  and  take  your  opinion  upon  it  before 

aotixur  fnr&ier  in  the  matter ;  and  it  is  with  this  object  in  view  that  a 

cironlar  has  been  addressed  to  you  enclosing  the  absolute  offer  of  Mr. 

^     Burt,  the  solicitor  to  the  Eastern  Telegraph  Company,  and  that  you 

might  yourselves  form  some  opinion  of  tnat  offer — and  might  meet 

*  ^'-iUi  us  and  constdt  upon  it.     It  would  have  been  more  pleasant 

*^  \y^  us  as  directors  if  that  offer  had  been  couched  in  a  more  liberal 


spirit  (hear,  hear).  But  such  as  it  is,  it  is  our  duty  to  lay  it  before 
you,  and  to  take  your  advice  and  have  your  opinion  upon  it.  With 
regard  to  this  meeting,  of  course  we  could  not  at  a  meeting  to-day 
decide  anythinjr  more  positive  more  than  to  get  the  general  wish  of 
the  majority  of  the  shareholders.  If  you  are  to  decide  upon  selling 
your  property,  then,  of  course,  it  will  be  necessary  to  call  a  special 
meeting,  X  believe.  Our  solicitor  will  tell  me  if  I  am  wrong.  Then 
we  could  go  into  a  friendly  liquidation  and  appoint  liquidators,  and 
then  the  Bquidators  would  sell  to  the  Eastern  Telegraph  Company. 
I  believe  that  is  the  legal  form  of  carrying  out  the  sale.  Therefore 
I  asked  you  to  come  here  to-day,  and  I  am  now  most  willing  and  shall 
be  most  anxious  to  answer  anv  questions  you  may  put  as  far  as  I 
can.  We  want  to  consult  with  you  upon  the  best  course  to  take 
(hear,  hear). 

Mr.  W.  Ford  would  simply  like  to  say  that  he  did  not  object  to 
the  terms  proposed  by  the  Eastern  Telegraph  Company,  but  he  did 
strongly  object  as  an  ordinary  shareholder  to  the  proposed  appro- 

griation  of  the  reserve  fund  in  the  manner  set  forth  m  Mr.  Burt^s 
^tter.  It  did  not  come  within  the  duty  of  the  Eastern  Company, 
and  indeed  it  was  beyond  their  duty  and  their  province  to  make  any 
suggestion  as  to  the  distribution  of  the  reserve  fund  (hear,  hear). 
That  was  entirely  a  question  between  the  shareholders  themselves. 

The  Chairman :  Quite  so. 

Mr.  Ford  proceeded  to  say  that  in  giving  his  assent  to  the  terms 
proposed,  and  he  trusted  this  meeting  in  giving  their  assent  to  the 
proposal  for  the  purchase  at  the  proposed  price  would  not  give  their 
assent  to  the  proposed  appropriation  of  the  reserve  fund.  That  fund 
had  been  created  at  the  expense  of  the  ordinary  shareholders,  because 
it  had  been  dividend  kept  back  from  them  to  which  they  would  have 
been  entitled  if  it  had  not  been  kept  back  as  reserve. 

The  Chairman :  It  is  certain  that  the  distribution  of  the  reserve  is 
entirely  a  shareholders^  question :  you  can  dismiss  that  from  your 
mind. 

Mr.  Ford  said  that  he  was  glad,  then,  that  he  had  ventilated  the 
question.  The  meeting  had  been  called  to  consider  the  offer 
proposed  in  Mr.  Burt's  letter,  and  that  was  one  of  the  suggestions  in 
that  letter. 

The  Chairman:  That  is  only  a  suggestion,  I  think,  with  the 
letter. 

Captain  Turner  said  that  he  should  put  it  much  more  strongly.  It 
was  not  a  sugg^tion :  it  was  an  impertinence. 

Mr.  Burton:  WiU  you  explain  to  us  what  these  preference 
shares  are,  and  how  they  became  such  ? 

The  Chairman  said  that  the  preference  shares  were  created  many 
years  ago  with  the  object  of  laying  down  new  cables.  He  should 
say  fifteen  jrears  ago.  Hiey  were  preference  only  as  regarded 
ordinaiy  dividends. 

Captain  Turner  said  he  observed  that  the  directors  made  no  recom- 
menmition  in  this  matter. 

The  Chairman  said  that  the  directors  had  made  no  recommenda- 
tion. They  wished  the  shueholders  to  consider  this  question 
themselves.  He  should  like  himself  to  abstain  from  giving  any 
opinion  as  chairman  of  the  board.  The  board  would  rather  be  excused 
from  giving  advice  which  the  shareholderB  might  afterwards  think 
to  be  not  advantageous.  Of  course  he  had  his  own  opinion,  but  as 
this  was  a  shareholders'  question  they  ought  to  form  their  own 
opinion. 

Captain  Turner  said  he  should  very  much  like  that  the  board  would 
give  an  opinion,  as  perhaps  they  knew  more  about  this  matter  than 
he  did. 

The  Chairman:  I  can  assure  you  the  board  do  not,  but  as  an 
original  shareholder  in  this  company — I  paid  my  £10  per  share — I 
have  no  hesitation  in  saying  I  do  not  want  to  part  with  my  property 
at  the  price  of  the  offer,  but  of  course  that  is  my  own  opinion.  Other 
gentlemen  who  may  have  come  in  on  much  more  favourable  terms — 
who  have  only  paid  £2  or  £3  a  share— may  think  it  desirable  to  do  it. 
There  are  also  the  preference  shareholders.  We  wish  to  carry  out 
your  wishes,  but  we  would  have  you  decide.  We  thought  it  right  to 
point  out  the  worst  that  could  happen  to  you ;  that  the  Oovemment 
gpuarantee  ceases  on  the  4th  December  (the  present  month),  and 
then  if  we  go  on  we  must  rely  entirely  upon  our  own  resources  for 
our  dividends.  At  the  present  moment  we  should  not  be  able  to  pay 
our  ordinary  shareholders  anything ;  but  we  could  pay  the  preference 
shareholders  something.  Iliere  are,  perhaps,  prospects  of  getting 
more  traffic,  for  the  Mediterranean  is  a  big  lake,  and  the  Eastern 
Company  may  not  always  hold  the  monopoly  of  that  lake.  Other 
companies  may  start.  We  have  a  good  position  in  Malta ;  but  we 
must  not  deceive  ourselves.  We  shall  have  to  rely  upon  our  own 
resources.  I  do  not  see  that  we  can  work  it  more  economically  than 
we  have  done.  We  have  been  under  Gk)vemment  sui)ervision  ;  we 
have  had  a  (Government  officer  on  our  board ;  we  have  worked  with  the 
greatest  economy,  and  I  do  not  think  we  can  cut  down  much  more. 

In  answer  to  a  question, 

The  Chairman  said  the  company  had  yet  two  Italian  concessions ; 
one  good  yet  for  seven  years,  and  the  other  for  nine  years. 

Mr.  Thomas  Adams  said :  Having  heard  the  chairman's  opinion 
upon  the  matter  as  a  shareholder — and  he  thought  that  he  (the 
chidrman)  ought  to  know  pretty  well  what  the  resources  of  this 
company  were — that  the  snareholders  should  not  part  with  the 
property  on  the  very  low  terms — scarcely  anything  for  the  ordinary 
shareholders.  The  offer  of  £1  12s.  was  not  32/-  m  reality ;  it  was 
not  all  cash,  but  cash  and  4  per  cent,  debentures;  £1  12s.  was  20 
per  cent,  off  that.  Would  it  not  be  better  to  consider  if  something 
better  could  not  be  done,  rather  than  part  with  the  property  in  that 
way  ?    He  thought  the  board  had  an  offer  some  time  ago. 

The  Chairman :  This  is  the  first  definite  offer  we  have  had. 

Mr.  Adams  said  he  thought  the  board  had  an  offer  of  some  kind 
two  years  ago.  Debenture  stock  was  not  of  much  value.  If  it  had 
been  cash,  it  might  have  been  worth  20  per  cent.  more.  He  thought 
the  offer  not  worth  much  ;  it  was  a  mere  speculative  value.  Some 
other  company  might  be  got  up  next  week  and  g^ive  them  better  value 
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for  their  property.  This  debenture  stock  was  not  like  debenture 
stock  in  land ;  if  they  had  a  war,  and  could  not  get  at  their  •*  rope," 
what  would  be  the  worth  of  their  debenture  stock  nien  f  Perhaps  they 
would  give  them  some  idea  as  to  how  far  the  proprietors  had  yet 
given  their  opinion  upon  it.  He  did  not  want  to  say  very  much  on 
the  proposal,  either  one  way  or  the  otfier.  It  seemed  to  be  a  venr 
miserable  offer.  He  thought  the  preference  holders  would  at  aU 
events  get  moro  than  £6  lOs.  per  E^are  in  the  long  run. 

The  Chairman :  £6  lOs,  is  the  selling  price. 

Mr.  Adams  asked  if  it  would  not  earn  more  than  that  for  the  prefer- 
ence shareholders  to  beg^  with. 

Chairman  :  Yes ;  I  tmnk  it  would. 

The  Secretary  said  that  the  earnings  last  year  would  have  given 
the  preference  diareholders  5  per  cent. 

Mr.  Adams  said  he  had  no  aoubt  that  the  preference  shareholders 
would  prefer  that  to  the  £6  lOs.  at  4  per  cent. 

A  Shareholder  asked  how  many  proxies  the  directors  held  ? 

The  Chairman  said  they  had  not  g^t  in  so  many  as  they  ought  to 
have.  In  proxies  there  was  not  a  quarter  of  the  capital  of  the  com- 
pany represented.  But  of  those  received,  the  greatest  number  were 
in  favour  of  the  proposal.  There  were  83  in  favour,  18  against,  and 
2 1  shareholdere  had  sent  their  proxies  to  the  directors  requesting  them 
to  vote  as  theythou^ht  best.  That  was  an  unfair  responsibility  to  put 
upon  them.  They  did  not  wish  to  bear  that  responsibility ;  they  simply 
asked  every  one  to  vote  for  themselves.  In  reply  to  a  further  inquiry, 
the  Chairman  said  that  693  shares  were  represented  by  the  proxies  of 
preference  shareholders. 

Mr.  Years  said  that  the  circular  issued  looked  as  though  it  carried 
with  it  the  sanction,  or  implied  sanction,  of  the  chairman  and  the 
directors  ("No,  no,'*  from  the  board).  No  document  could  be  strictly 
neutral,  and  when  it  came  from  headquarters  it  tended  to  form  a 
decision.  He  was  utterly  surprised  at  the  paucity  of  expression  of 
opinion  at  that  meeting.  They  ought  to  have  some  remarks  from  the 
board  indicating  their  opinion.  For  Ws  part  he  was  neither  for  accepting 
nor  rejecting  the  offer.  He  would  go  home  splendidly  satiedSed  if  forty 
out  of  fifty  present  were  for  it.  He  would  ask  the  £astem  Company 
whether  they  were  doing  as  they  would  be  done  by  when  they  came 
with  the  market  at  its  lowest  and  offered  the  lowest  price  ?  Surely 
they  could  put  a  little  pluck  and  spirit  into  the  matter.  He  believed 
the  Eastern  debentures  were  now  something  like  106. 

The  Chairman  said  there  were  no  shares  issued  yet ;  it  was  a  new 
issue. 

Mr.  NichoUs  suggested  that  the  meeting  be  adjourned,  and  that 
two  ordinary  and  one  preference  shareholder  be  appointed  to  form  a 
committee  to  confer  with  the  directors. 

Mr.  J.  L.  Cuthbertson  said  that  as  an  original  and  not  a 
preference  shareholder,  nor  a  trafficker  in  the  shares  of  this 
company  from  its  commencement,  he  wished  to  ask,  and  he  hoped 
the  directora  would  not  take  offence  at  the  question,  whether  they 
were  directly  or  indirectly  connected  with  tne  Eastern  Company. 
(The  Board  :  *  *  No.")  A  question  had  been  raised  as  to  the  preference 
shares.  The  preference  shareholders  had  received  a  larg«  dividend,  and 
he  thought  the  difference  in  the  proposed  sums,  as  set  down,  between 
the  preference  and  the  orig^inal  shareholders  seemed  preposterous. 
He  did  not  see  himself  why  some  sort  of  arrangement  shoudd  not  be 
made  for  this  company  to  continue  to  go  on.  If  the  preference  share- 
holders were  to  meet  the  orig^al  shareholders  in  a  fair  and  equitable 
manner,  the  original  shareholders  might,  with  the  reserve  fund,  and 
with  economical  managfement  on  the  part  of  the  board,  g^  on  as 
formerly.  They  might  keep  the  company  going  and  pay  the  preference 
shareholders  something,  so  that  eventually  the  company  miffhtSLBsujae 
an  important  position,  or  amalgamate  with  another  company.  He 
did  not  like  to  accept  about  £1  38.  or  £1  48.  and  about  f  per  cent,  for 
his  money ;  he  would  rather  lose  the  lot  almost.  He  did  not  think 
they  ought,  as  shareholders  either  original  or  preference,  to  accept  the 
offer  in  its  present  form.  If  a  shareholder  had  purchased  his  share 
at  something  like  £2,  it  placed  him  in  a  very  different  position  from 
the  man  who  had  paid  £10  for  his  share.  The  original  shareholdere 
ought  to  be  shown  some  little  consideration.  The  company  had  not 
really  earned  anything  to  pay  the  preference  shareholders  one 
penny  according  to  the  last  six  months'  earnings.  Under  these 
circumstances  it  would  be  well  to  have  the  sense  of  the  share- 
holders as  to  whether  it  would  be  well  to  go  on  with  the  company. 
They  looked  upon  the  officers  of  the  company  to  make  some  lit^e 
sacnfice  as  they  had  to  do  themselves.  The  question  of  salaries,  for 
instance,  might  be  guided  by  results. 

Captain  Tomer  said  he  should  like  to  make  one  more  appeal  to  the 
chairman  and  the  board  to  give  the  shareholdere  their  opinion 
and  advice.  He  thought  it  was  meir  business  to  give  the  shareholdere 
any  facts  of  the  case.  He  knew  many  cases  in  which  that  had  been 
done. 

Sir  Ashley  Ponsonby  (a  director)  remarked  that  he  thought  it  was 
a  difficult  matter  to  give  an  opinion  upon  the  matter,  owing  to  the 
different  prices  paid  by  various  gentlemen  for  their  shares.  To  those 
who  were  large  holders  and  had  paid  large  sums  for  their  shares  the 
board's  individual  recommendation  might  be  taken  for  what  it  was 
worth.  He  certainly  did  object,  as  a  shareholder,  to  selling  at  the 
price.  Being  on  the  board  he  would  be  happ^  to  gpo  as  the  share- 
holdere went.  He  was  opposed  to  the  offer,  wmch  he  thought  was  a 
minimiim  one.  This  company  paid  the  Eastern  Company  a  large 
sum  of  money — about  £7,000  a  year — ^for  messages  sent  over  their 
wires.  Very  probably  there  would  be  other  lines  opening  up,  by 
means  of  which  this  company  might  make  a  profit.  They  had  yet  a 
seven  yeare'  concession  from  the  Italian  Government ;  and  he  could 
not  see  why  they  should  part  with  their  company  just  at  this  moment. 
He  had  great  respect  for  the  gentlemen  of  the  Eastern  Company,  they 
were  very  sharp  men  of  business,  and  not  likely  to  part  with  a  great 
deal,  and  this  company  was  like  a  pear  to  drop  into  their  mouths. 
Some  gfentlemen  had  remarked  that  the  board  could  possibly  reduce 
their  fees,  but  he  must  warn  them  that  the  salaries  of  the  board  were 
now  as  low  as  they  well  could  be.     Certainly  the  board  would  do  what 


they  could  in  the  matter  to  help  the  shareholders ;  but  he  thought 
they  must  not  expect  the  boara  oould  do  much  in  that  direetiaa. 
With  reference  to  the  earnings  by  last  year's  working,  the  share- 
holdere must  remember  that  they  had  repaired  a  cable  at  a  cost  of 
£  1 ,  760.  They  put  that  charge  into  the  current  half-year  bo  that  they 
might  make  the  Government  pay  it.  In  future  any  repairs  would 
have  to  be  paid  for  out  of  the  reserve  fund.  He  did  not  wish  to  give 
any  opinion  as  to  the  rights  of  the  preference  shardiolden  over  the 
ordinary  shareholdere.  If  the  shareholders  decided  to  sell,  they  would 
have  to  do  so  at  whatever  price  the  courts  decided. 

Mr.  Robinson  (a  director)  said  he  wished  to  sneak  as  a  shareholder. 
He  had  been  a  proprietor  in  their  company  for  a  good  number  of 
yean,  and  he  had  always  endeavoured  to  carry  out  the  propodtion 
and  urge  upon  the  direotore  the  necessity  of  amalgamation  with  the 
Eastern  Company.  Since  he  had  been  on  the  board  he  had  en- 
deavoured to  produce  that  effect.  He  had  had  oommunicatiaD, 
some  fifteen  or  sixteen  months  ago,  with  Sir  James  Anderson, 
when  he  stated  that  he  would  give  us  £2  10s.  per  share  in  cuh, 
and  give  for  our  preference  stock  a  debenture  stock,  at  3^  per 
cent.  That  was  submitted  some  time  ago,  but  I  think  the  opiinoa 
was  that  not  less  than  £3  per  share  should  be  taken  for  the 
ordinary  shares.  There  was  no  gentleman  present  who  was  a  bolder 
of  preference  shares,  to  give  them  any  idea  of  the  value  of  what  he 
held.  Since  that  time  negotiations  had  been  going  on,  and  now  the 
Eastern  Company  offered  £1  12s.  per  share  for  that  which  only  aVnt 
sixteen  months  ago  they  offered  £2  1.0s.  For  his  own  part  he  conld 
not  see  how  to  account  for  the  apparent  depreciation  in  the  value  of 
this  company's  property.  If  some  conmany  could  be  obtained  totdbe 
up  their  cable  to  Alexandria,  now  fying  dormant,  this  companj 
would  so  tap  the  Eastern  Company  and  probably  pay  a  good  diri- 
dend  upon  their  property,  and  also  a  handsome  dividend  for  w^hoersr 
might  lay  the  cable,  and  we  know  that  there  are  oontraotors  to  be 
found  in  the  present  day  who  will  take  the  cost  of  laying  the  oaUe 
in  shares  of  ihe  company.  I  believe  we  have  paid  to  the  Eastern 
Telegraph  Company,  as  intermediates,  £166,000.  We  are  offered  4 
per  cent,  debenture  stock  for  our  property.  Now,  as  Mr.  Adams 
observes,  4  per  cent,  debenture  stock  of  the  Eastern  Company  would 
not  be  worth  at  the  outside  more  than  from  £85  to  £96,  therefore  it 
reduces  the  actual  proposal  which  they  make  considerably  bdov 
£1  12s.  They  suggest  an  appropriation  of  'psit  of  your  reaerre  fund 
to  make  up  any  deficiency  in  their  offer ;  but  that  does  not  conafcitate 
any  x>ortion  of  the  value  of  your  property  in  question.  Another  great 
feature  is  this.  According  to  my  view  of  the  case,  the  internet  whidi 
they  would  pay,  presuming  you  accept  their  offer,  of  something  Kke 
£40,000,  at  4  per  cent,  would  be  £1,600  a  year.  Now  they  would 
save  almost  the  whole  of  that  amount ;  it  would  come  back  to  thai 
in  saving  working  expenses,  &c.,  because  their  company  oould  do 
your  work  at  very  Uttle  additional  cost,  so  that  actually  they  would  get 
the  whole  of  your  property  for  something  like  £400  a  year.  T^Mt 
appeare  to  me  as  a  ^areholder  sadly  too  low,  and  I  say  again  I  can- 
not see  any  reason  for  the  discrepancy  between  £2  lOs.  whioh  tibey 
offered  sixteen  months  ago  and  £1  12s.  which  they  offer  now.  Tl^ 
have  taken  the  least  minimum  market  price  of  the  day ;  indeed,  I 
believe  that  something  like  £1  17s.  6d,  may  be  obtained  for  yonr 
shares  to-day,  and  yet  they  only  offer  £1  128.  Now  when  yon 
deduct  the  expenses  and  one  thing  and  another,  it  shows  the^ray 
small  price  they  are  offering  for  your  property.  However,  as  tk 
chairman  and  Mr.  Ponsonby  have  justly  said  (and  it  is  my  ovs 
opinion  as  well)  it  is  a  shareholdere*  question  entirely,  and  tiff 
directora  do  not  wish  to  bias  in  any  way  the  opinion  'which  you  i» 
shareholdere  dioose  to  adopt,  but  they  will  carry  out,  as  I  said  atiiir 
commencement,  faithfully  and  truly  whatever  you  <^oo9e  to  sugge^ 
as  most  advisable  for  your  interest. 

Mr.  Beck  inquired  if  any  ofiioere  of  the  company  would  be  taka 
over. 

The  Chainnan  said  he  believed  some  of  the  staff  oould  be  takes 
over ;  and,  of  course,  it  would  be  the  duty  of  the  company  to  rt- 
compense  those  who  were  not.  They  have  been  many  years  in  ^ 
service  of  the  company — some  of  them.  They  would  hare  to  be  f^i 
out  of  the  reserve  fund. 

Mr.  Beck  said  he  was  glad  that  the  chairman  agreed  with  him  £b«i 
they  would  have  to  be  recompensed. 

A  Shareholder  asked  what  steps  had  been  taken  towards  gettii^ 
a  renewal  of  the  guarantee  from  the  Government. 

The  Chainnan  here  read  a  letter  by  himself  to  the  TreasfflT- 
dated  24th  August,  asking  if  there  were  any  likelihood  of  a  rene^I 
of  the  guarantee,  but  to  that  he  received  a  negative  rephr.  1^ 
lettere  were  as  follows : — 

Meditebbakban  Extension  Tsleobafh  Co.,  Lxmitkd, 
G-BESHUC  House,  Old  Bboad  Srasar,  £.C., 
London,  August  25th,  1^1 

Sib, — I  have  the  honour  to  submit  the  following  propoeiticii, '« 
behalf  of  the  Mediterranean  Extension  Telegraph  Company,  whki  I 
trust  may  meet  with  the  favourable  consideration  of  the  Lioids  Coo- 
missionera  of  the  Treasury. 

This  Company  was  orig^ally  oonstituted  under  the 
Gk)vemments  of  Great  Britain  and  Sardinia,  in  1857,  with 
of  connecting  the  Islands  of  Sardinia,  Malte,  and  Oorfu 
marine  cables,  and  a  guarantee  of  6  per  cent,  per  annum  wr 
by  Her  Majesty's  Government  on  £120,000,  the  original, 
the  company,  for  a  period  of  25  yeare.  ^^ 

The  cable  between  Cagliari  (Sardinia)  and  Malta  wa^(^^y^<y»y 
destroyed  by  volcanic  eruption  at  the  bottom  of  the  sr    ^^J^  ^J  w  S* 


between  Malta  and  Corfu  being  also  interrupted,  a  '    ^  ^^^  _ 
was  made  with  Her  Majesty's  Government  by  w^^g^y^^jTT^  i«tf»«' 
was  confirmed,   the   company  laying    down  twj^  cwBBt  yfi  ^***' 
between  Malta  and  Sicily  and  the  other  between^^j^^  <ii>rfa^ Oc^^ 
to  replace  the  original  cables  which  had  been  Jt11||B     T^  "^  ^ 
both  these  lines,  and  especially  on  that  betwot^^^^lj  \^  ^  ** 
proved  very  satisfactory,   and  during  several.^  *  ^H'  .  -- 1*^ 
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amount  of  the  guarantee  was  required  from  Her  Majeshr's  Goyem- 
ment,  and  between  the  years  1863  and  1866  no  call  whatever  was 
made  upon  the  Treasuir  in  that  respect. 

In  1869,  the  Anglo-Mediterranean  Telegraph  Gomnany  (now  the 
Eastern  Telegraph  Ck>mpany)  dunlicated  their  line  between  Malta 
and  Alexandna,  and  called  upon  the  Mediterranean  Extension  Com- 
pany to  lay  a  second  cable  between  Malta  and  Sicily,  as  th^  main- 
tained that  one  line  would  prove  insufficient  for  tlie  traffic  between 
Alexandria  and  the  European  continent.  The  Mediterranean  Exten- 
sion Ck>mpany  accordingly  raised  additional  capital  and  complied  with 
the  request,  but  shortly  after  the  establishment  of  this  second  line 
between  Malta  and  Sicily,  the  Anglo- Mediterranean  Company 
extended  their  line  from  Malta  to  Gibraltar,  and  thence  to  Lisbon  and 
Falmouth,  and  thus  diverted  to  their  new  route  all  the  messages 
between  England  and  the  East  which  had  hitherto  passed  over  the 
wires  of  the  Mediterranean  Extension  Company. 

A  concession  was  subsequently  p^ranted  by  the  French  Government 
to  Baron  Erlanger  for  the  establishment  of  teleg^ph  lines  between 
Marseilles  and  Bona  (Algiers),  and  from  Bona  to  Malta,  and  Her 
Majesty's  Gk>vemment,  notwithstanding  the  earnest  protest  of  the 
Mediterranean  Extension  Company,  g^ve  permission  to  Baron 
Erlanger  to  land  and  work  his  cable  at  Malta,  which  naturally 
proved  most  prejudicial  to  the  interests  of  both  the  company  and  Her 
Majesty's  Government,  as  these  new  lines  (which  were  afterwards 
sold  to  the  Eastern  Company)  abstracted  all  the  traffic  between  Egypt 
and  France  which  had  previously  been  transmitted  by  the  Mediterra- 
nean Extension  Company's  cable  viA  Sicily  and  Italy. 

I  would,  however,  beg  to  draw  my  Lords'  attention  to  the  fact  that 
notwithstanding  these  heavy  blows  and  severe  losses  of  traffic 
sustained  by  the  company,  they  continued  to  manage  their  business 
with  BO  mudi  economy,  and  with  such  partial  success,  that  up  to  the 
present  moment  the  average  payments  made  by  the  Treasury  have  only 
amounted  to  £3,231  per  annum,  while  under  the  guarantee  Her 
Majesty's  Government  were  liable  to  the  payment  of  £7,200  per 
annum,  or  more  than  double  the  amount  actually  received  by  the 
company. 

The  period  of  terminating  the  agreement  between  Her  Majesty's 
Government  and  the  comx>any  is  now  approaching,  and  it  will  legally 
become  void  on  2nd  December  of  the  present  year. 

I  am  therefore  induced  to  lay  this  snort  statement  before  my  Lords, 
and  to  solicit  the  renewal  of  the  guarantee  of  Her  Majesty's  Govern- 
ment in  such  modified  form  as  they  may  consider  advisable. 

I  am  aware  that  a  telegraphic  communication  with  Corfu  is  no 
longer  of  any  importance  for  Government  purposes,  but  I  venture  to 
submit  that  it  would  be  clearly  to  the  advantage  of  Her  Majesty's 
GrOTemment  to  g^nt  a  small  subsidy  rather  than  abandon  an  exist- 
ing telegrraph  line  with  Malta  by  which  messages  could  be  sent  to 
and  from  Great  Britain  either  through  Italy  and  France,  or  through 
Italy  and  Germany. 

Should  the  cables  between  Malta  and  Gibraltar,  or  between  Gib- 
raltar, Lisbon,  and  Falmouth  become  at  any  time  interrupted,  this 
alternative  line  of  communication  might  prove  invaluable  to  British 
interests,  and  to  Her  Majesty's  naval  and  military  departments, 
especially  in  the  event  of  certain  political  complications  in  the  Medi- 
terranean, which  might  possibly  develop  from  the  present  critical 
state  of  affairs  in  Egypt. 

The  Mediterranean  Extension  Company  could  not,  however,  hope 
to  continue  the  working  of  this  lino  between  Malta  and  Sicily  in  face 
of  the  severe  competition  already  mentioned,  without  some  encourage- 
ment and  sunport  from  Her  Majesty's  Groveminent,  and  I  therefore 
trust  my  Lords  may  be  induced  to  grant  renewal  of  a  portion  of  the 
present  guarantee,  on  condition  of  the  line  being  maintained  in  good 
working  order. 

I  am,  Sir,  your  obedient  servant, 

(Signed)         J.  R.  Cashiohael,  Chairman. 

P.S.— A  copy  of  this  application  has  been  forwarded  to  Her 
Majesty's  Secretaiy  of  State  for  War  and  to  the  Lords  Commis- 
sioners of  the  Admiralty,  for  their  information. 

Tbbasubt  Chaxbebs, 

October  17th,  1882. 
Sib, — I  have  laid  before  the  Lords  Commissioners  of  Her  Majesty's 
Treasury  your  letter  of  the  25th  August  last,  requesting  that  the 
guarantee  of  Her  Majesty's  Government  might  be  continued  to  the 
Mediterranean  Extension  Telegraph  Company,  Limited,  after  the 
expiration  of  the  present  ag^ement  on  the  2nd  December  next. 

I  am  directed,  in  reply,  to  inform  you  that  my  Lords  regret  that 
they  can  hold  out  no  hope  of  a  prolongation  of  the  present  agreement 
after  its  expiration  on  the  2nd  December  next,  or  of  the  renewal  of 
the  guarantee  of  Her  Majesty's  Government  in  a  modified  form. 
I  have  the  honour  to  be.  Sir,  your  obedient  servant, 
LEONARD   COURTNEY. 
The  Chairman, 
Mediterranean  Extension  Teleg^ph  Company, 
Gresham  House, 
Old  Broad  Street,  E.C. 

Capt.  Turner  then  moved  and  Mr.  Beck  seconded  "That  the  offer 
of  the  Eastern  Company  be  rejected." 

The  proposition  was  put  to  the  meeting  and  carried  amidst  cries 
of*  An.  an." 

A  vote  of  thanks  to  the  chairman,  proposed  by  Mr.  Price  and 
seconded  by  Mr.  Wheeler,  concluded  the  proceedings. 


THE  FAURE  ELECTRIC  ACCUMULATOR 
COMPANY  ( LIMITED). 

W)i|  extraordinary  general  meeting  of  the  Faure  Electric  Aooumulator 
I^Sp^npany  (Limited)  was  held  at  the  Cannon  Street  Hotel,  on  Monday, 
L  ^/^Jtr®*"  *^®  presidency  of  Sir  A.  J.  Otway,  M.P.,  when  the  subjoined 


resolution,  which  was  nassed  at  the  extraordinary  general  meeting  of 
the  company  held  on  Monday,  the  6th  of  November,  was  submitted 
for  confirmation  as  a  special  resolution  : — **  That  the  scale  of  voting 
by  itte  shareholders,  as  at  present  prescribed  by  clause  64  in  the 
^LTtides  of  Association  of  the  Faure  Company  be  altered,  and  that  a 
clause  be  substituted  in  lieu  thereof  in  the  following  terms : — ^  That, 
on  every  question  to  be  decided  by  a  poU,  every  member  present,  in 
person  or  by  proxy,  shaU  have  one  vote  for  every  ordinary  share  up 
to  ten  inclusive,  and  he  shan  have  an  additional  vote  for  every  five 
shares  beyond  the  first  ten  ordinary  shares  up  to  100  Inclusive,  and  an 
additional  vote  for  every  ten  ordinary  shares  beyond  the  first  100 
shares.  And  the  holder  of  every  ten  deferred  shares  shaU  have  the 
same  number  of  votes  in  reroeot  thereof  as  if  they  were  one  ordinary 
share,  every  ten  deferred  snares  being,  for  the  purposes  of  voting, 
always  equiv^nt  to  one  ordinary  share.  No  member  shaU  have 
more  than  600  votes  in  aU,  and  no  member  shaU  be  entitled  to  vote 
on  a  pon  as  the  holder  of  any  shares  in  respect  of  which  he  shaU  not 
have  been  registered  for  three  calendar  months  previous  to  the 
meeting.'  " 

Mr.  Herbert  Canning,  secretary,  having  read  the  notice  oonvening 
the  meeting. 

The  Chairman  said :  (Gentlemen,  you  have  heard  the  notice  read 
convening  this  meeting,  and  therefore  are  aware  of  the  object  for 
which  we  are  called  together  to-day.  It  is  formaUy  for  the  con- 
firmation of  the  resolution  which  was  passed,  I  think,  with  unanimity 
on  the  last  occasion  on  which  we  met.  But  subsequently  a  later 
circular  was  issued,  which  intimated  that  possibly  some  important 
statements  affecting  the  conduct  of  the  company  would  be  put  before 
the  meeting.  Thatr  seems  to  me  to  be  reaUy  the  point  that  most 
interests  us  to-day.  The  confirmation  of  uie  resolution  wiU  be 
merely  a  formal  matter,  and  I  daresay  those  who  approved  it  on  the 
last  occasion  win  not  be  now  inclined  to  alter  their  opinion.  With 
regard  to  the  important  statements  announced,  I  ask  your  serious 
attention.  I  think  I  said  in  another  room  in  your  presence  that  I 
always  considered  a  straightforward,  outn>oken  course  should  always 
be  taken  between  directors  and  shareholders.  I  do  not  understand 
any  other  way.  Therefore  I  shaU  not  depart  from  it.  Therefore, 
when  directors  have  decided  upon  any  course  of  direction  to  be  taken 
which  may  affect  the  interests  of  the  company,  it  is  our  duty  to  make 
it  known  to  you.  Tlierefore,  gentlemen,  I  make  no  apology  for  the 
announcement  that  statemente  which  might  be  of  importance  would 
be  given  to  you  to-day.  I  win  endeavour  to  make  them  very  dear 
and  intelUgible  to  you.  The  general  meeting  the  other  day  with 
unanimity  approved  of  the  project  of  M.  Philippart  with  regard  to  the 
proceeding's  of  this  company ;  and  I  may  be  allowed  to  say,  in  passing, 
that  I  recognise  in  M.  Philippart  a  man  of  very  remarkable  abiH^ 
and  very  special  knowledge  with  regard  to  the  accumulator.  I  have 
said  that  more  than  once.  My  impression  is  that  in  any  matter  he 
undertakes  he  win  try  to  succeed.  I  have  every  reason  to  hope  that 
it  win  succeed.  I  hope  he  will  succeed,  for  the  sake  of  the  company. 
I  beUeve  if  it  does  succeed  it  win  be  of  very  g^reat  pecuniary  advan- 
tage to  this  company.  That  I  think  also  is  the  unanimous  opinion  of 
my  coUeag^es  on  the  board.  There  is  one  important  thing  in  con- 
ducting the  business,  which,  if  it  was  more  important  than  another, 
was  that  if  the  manufacturing  the  accumulators  was  to  be  done  in 
En^and,  and  if  the  business  of  this  company  was  to  be  done 
in  England,  and  if  the  business  of  this  company  is  to  be  carried 
on  in  England,  I  felt  it  was  essential  that  the  directors  of  the  com- 
pany should^be  English;  on  the  other  hand,  if  the  making  of  the  accu- 
mulator is  not  to  be  carried  on  in  England,  and  if  the  business  is  to  be 
transferred  to  another  company,  I  am  not  sure  that  English  directors 
are  best  or  in  the  right  place.  When  the  affairs  of  the  business  of 
the  company  are  in  the  htuids  of  another  company,  I  should  not  be  the 
proper  person  to  conduct  the  business  any  longer,  if  that  is  to  be  the 
order  of  the  future.  I  find  I  am  quite  in  concord  with  the  members 
of  the  board.  It  would  not  be  necessary  for  us,  and  we  doubt  if  we 
should  be  the  proper  persons  in  these  circumstances,  to  conduct  the 
business  of  the  company.  After  we  separated  we  submitted  the  plans 
that  were  submitted  to  us  for  the  conduct  of  the  business  of  the  com- 
pany in  the  future,  and  I  think  we  considered  them  with  every  desire 
to  give  effect  to  the  unanimous  opinion,  as  expressed  by  the  general 
meeting  on  the  occasion  to  which  I  refer.  We  did  not  find  our- 
selves able  to  concur  in  the  mode,  when  it  was  proposed  to  cany 
into  effect  that  resolution.  I  do  not  wish  to  say  one  word 
against  it,  not  one  word.  I  think  M.  PhiUppart  perfectly  wen 
knows  what  he  is  doing  and  how  to  conduct  business  according  to  his 
custom,  especiany  in  France.  The  mode  of  procedure  did  not  com- 
mend itself  altogether  to  us.  I  have  not  been,  and  I  am  not  aware 
that  any  of  the  directors  have  been,  connected  with  the  financial 
operations  of  this  company.  We  have  considered  this  company  more 
as  an  industrial  than  a  financial  one.  Moreover,  the  method  of 
procedure  did  not  seem  to  correspond  to  our  notions  as  to  the  way 
the  business  of  this  company  should  be  conducted.  We  came  to  the 
conclusion  that  the  necessity  of  the  position  was,  when  the  new 
mode  of  procedure  came  to  be  carried  mto  effect,  we  should  not  be 
the  persons  to  g^ve  effect  to  it.  We  think  that  dther  the  directorate 
should  be  more  limited,  or  gentlemen  more  in  accord  with  M.  PhiUp- 
part's  views  should  he  associated  with  him.  In  accordance  with 
this,  we  should  have  to  ask  you  to  elect  some  gentlemen  to  fin  our 
places  at  once,  but  we  remembered  that  we  have  an  obligation  to  the 
shareholders  in  connection  with  the  Sod^t^  la  Force  et  la  Lumi^, 
who  undertook  to  give  one  f uUy  paid-up  share  for  two  £2  paid  shares 
to  any  shareholder  who  might  hold  shares  at  this  moment,  in  regard 
to  his  shares  so  transferred.  I  think,  as  that  obligation  was  undertaken 
whUe  we  were  stin  administering  the  affairs  of  the  company,  that  it  is 
right  and  proper,  and  seems  to  me  to  be  our  duty,  to  romam  on  the  board 
to  see  that  obligation  fulfiUed  (hear,  hear).  The  fulfilment  of  that 
obUg^tion  does  not  take  place  untn  January  1st.  Unless  M.  PhiUppart 
previously  determines  it  or  comes  to  some  dedsion,  we  shaU  consider  it 
our  duty  to  remain  in  the  position  that  we  are  in  untU  the  Ist  Januaxy. 
There  is  no  necessity  after  that  that  we  should  continue  to  sit  here.  I 
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THE  SURVEYOR  OF  CHELSEA  ON  THE 
ELECTRIC  LIGHT. 


Ws  were  &yoiired  last  week  with  a  copy  of  the  report  on 
dectric  lighting  made  by  Mr.  Stayton,  O.E.,  the  sorveyor  to 
the  Chelsea  Vestry.  We  oonld  not  at  the  moment  deal  with 
the  matter  as  it  deserved,  and  therefore  preferred  to  leave  it 
over  nntil  a  more  &vonrable  opportunity  presented  itself  of 
dealing  with  the  subject.  Mr.  Stayton,  in  the  course  of  h|s 
duties,  entered  very  fully  into  the  question  of  electric  lighting, 
and  the  results  of  his  relations  with  various  electric  light 
companiee  respecting  the  lighting  of  Chelsea  by  means  of 
electricity  are  very  instructive  and  will  show  just  to  what 
extent  such  companies  are  prepared  to  act.  Mr.  Stayton 
commences  with  an  analysis  of  the  Electric  Lighting  Act, 
but  upon  this  point  we  need  not  dilate. 

It  appears  that  the  applications  received  by  the  Vestry  for 
consent  to  the  granting  of  a  licence  by  the  Board  of  Trade 
were  from : — 

The  Metropolitan  Brush  Electric  Light  and  Power 
Company. 

The  JablochkoflF  Electric  Light  and  Power  Company. 

Notices  of  intention  to  apply  to  the  Board  of  Trade  for  a 
provisional  order  were  also  served  upon  the  Vestry  on  behalf 
of:- 

The  Metropolitan  Brush  Electric  Light  and  Power 
Company. 

The  Edison  Electric  Light  Company. 

The  Swan  United  Electric  Light  Company. 

The  "Pilsen"-Joel  and  General  Electric  Light  Company. 

The  Qiilcher  Electric  Light  and  Power  Generator  Com- 
pany. 

The  West  Middlesex  Electric  Light  Company. 

Messrs.  Ferranti,  Thompson,  and  Ince  (Limited). 

The  Surveyor  thinks  that  local  authorities  must  look  to 


the  Board  of  Trade  in  a  great  measure  for  protection  against 
the  inconveniences  which  may  arise  in  consequence  of  their 
hands  being  forced,  as  it  were,  by  the  action  of  certain  specu- 
lative companies,  who  have  indiscriminately  given  notice  of 
application  for  licences  and  provisional  orders,  not  only  in 
the  metropolis  but  throughout  the  country. 

Mr.  Stayton  was  apparently  determined  upon  making  a 
thorough  investigation  into  the  pretensions  of  the  electric 
light  companies,  and  he  therefore  sought  particulars  on 
some  of  the  principal  points  upon  which  definite  informa- 
tion was  required : 

(a)  The  terms  on  which  a  company  would  contract  with 
the  vestry  under  Section  II  of  the  Act. 

(J)  The  area  or  areas  of  supply. 

(c)  The  regulations  for  breaking  up  streets. 

(d)  A  description  and  cost  of  the  works. 

(e)  The  amount  of  capital  required. 

(J)  The  probable  cost  of  street  lighting  as  compared  with 
gas. 

(g)  The  scale  of  charges  for  supply  of  electricity. 

(h)  The  mode  of  measurement  for  all  purposes  and  de- 
scription of  electric  meter. 

(*)  The  provision  for  accumulators  or  secondary  batteries, 
or  other  means  for  steadiness,  regularity,  and  amount  of 
supply. 

(j)  The  provisions  for  public  safety  and  danger  to  pro- 
perty. 

With  a  view  to  obtaining  this  information  the  surveyor 
communicated  with  the  various  companies  mentioned,  and 
subsequently  with  Messrs.  Siemens  Bros.  We  may  add 
here  that  the  parish  contains  about  forty  miles  of  streets 
and  12,000  houses,  and  that  the  existing  street  lighting  is 
effected  by  means  of  1,250  gas-lamps  at  a  cost  of  £4,500 
per  annum,  gas  being  supplied  at  three  shillings  per  thou- 
sand cubic  feet. 

Concerning  the  information  required  (a)  to  (/),  Mr. 
Stayton  tabulated  a  series  of  twenty  questions  for  the 
companies  to  consider  and  answer.  Our  ^pace  is  too  limited 
to  allow  of  publishing  these  questions  in  our  columns, 
although  we  would  otherwise  be  glad  to  do  so,  in  order  that 
our  readers  might  judge  of  the  uncertainty  and  want  of 
harmony  in  the  answers  given.  We  can,  however,  give 
some  of  the  more  important. 


QUESTIONS^ 

MBTROPOUTAN 
(BRUSH). 

EDUON. 

JABLOCHKOFF. 

SWAN. 

SON.  AMD  IKCB. 

"PIL8EN"J0EL. 

SIRMRN'S    BROTHERS 
▲nCo. 

AS  TO  UCENCE. 

1.  In  the  erent  of 
the   yestry   obtain- 
ing a  Uoence,  would 
yonr    oomiMuiy    be 
willing  to  contract 
with  them,  as  pro- 
Tided  by  the   11th 
section  of  the  Aot? 

Yes. 

A    company    to 
work   the    Bdison 
patenU  in  the  South 
Western  district  is 
in  process  of  forma- 
tion, and  the  cany- 
ing  out  of  any  in- 
staUations    in    the 
Chelsea        district 
would  dotolTe  upon 
them. 

Te.. 

Kot  answered. 

This  company  are 
anxious  to  see  all  the 
Tsstries  apply   for 
proTlsional    orders, 
and  in  the  OTent  of 
their  so  doing,  de- 
sire to  contract  as 
proposed  under  the 
11th  section  of  the 
Act. 

Kot   at  present, 
but   the    company 
would  be  glad  to 
help  the  yestry  by 
supplying   the  ap- 
paratus required  on 
the    best   possible 
terms. 

Our  company  in 
tend  to  remain  &» 
much     as    possible 
manufacturers,    we 
would  therefore  not 
be  inclined  to  under- 
take  the   contract 
of  lighting  any  dis- 
trict. 

la  What    i*  the 
probable  sUe  of  the 
electric  conductors, 
and  mode  of  laying 
Mmo? 

a.. 

About  i  to  •  inch 
diameter,  ana  laid 
in  cast  iron  pipes, 
which    are    buried 
tt^'o  fett  below  the 
road    surface.     In 
order  to  lay  these 
pipes  a  trench  two 
feet  deep,  and  about 
one     and      three- 
quarters  wide,  has 
to  be  dug. 

The  sise  varies  ac- 
cording to  the  num- 
ber of  lamps  it  is 
intended  to  supply, 
and  their  distance 
from  the  generating 
or  central  station. 

.The     conductor 
used  for  the  "  Jab- 
loohkoff"   Ught    is 
7  strand,  16  B,  k, 
pn^rly  insulated ; 
this  will  distribute 
the  light  oTer  an 
area  of  SO  miles' cir- 
cumference. 

The  main  conduc- 
tors wUl  be  laid  in 
cast -Iron   trooghs, 
about  6  in.  by  10  in. 
underneath       the 
flagging  of  the  foot- 
way an  d  near  to  the 
kerb.  In  some  cases 
it  will  be  found  con- 
yenienttolay  them 
in   two    cast  •  iron 
pipes,  about  4|  in. 
external    diameter 
each. 

length  of  mains  and 
number  of  lights. 

About  |inch  in 
diameter,  to  bo  laid 
in  wooden  troughs. 

• 

The  site  depends 
upon  the  number  of 
lights  it  has  to  sup- 
ply.   We  should  em- 
meter,  and  increase 
their  number  as  the 
demand  for  electric 
liffhts       increased. 
The  iron  pipeswould 
be    laid    llret   and 
fitted     with    roatl 
boxes    every   fifty 
yards,  and  the  leads 
drawn  in  afterwards 
as  occasion  requires. 

''P^^ 
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QT7SniON& 


16.  Does  joar 
system  include  tbe 
use  of  sccqmulatora. 
if  so,  of  what  kind 
and  where  aro  they 
to  be  fixed  ? 


17.  How  is  uni- 
formity and  steadi- 
ness of  light  main- 
tained? 


18.  What  proTl. 
sions  have  you  for 
keeping  the  lights 
going  in  case  of  a 
breakdown  in  tbe 
machinery? 


19.  How  do  yon 
proTlde  for  the 
public  safety,  and 
against  danger  to 
prc^rty  ? 


HBTBOPOLITAK 
(BRUSRK 


Oar  lystem  in- 
cludes tne  nse  of 
accumulators  of  the 
usual  kind,al  though 


We  do  not  recog- 
nise the  use  of  accu- 
mulators as  eoono- 
nomical   or   neoes- 


we  are  not  depend-  eary  In  the  Edison 
ent     upon     them,  system  of  distribu- 
They  would  be  fixed  tlon. 
in  each  house  hay- 
ing the  light,  or  at 
convenient     inter- 
vals in  or  along  the 
lines    Joining    the 
lamps,  or  with  the 
generators.  Details 
not  yet  decided. 


The  nniformity 
and  steadiness  of 
the  Brush  Arc 
Light  is  maintained 
by  the  excellence 
of  the  regulator 
andthe  homogeneity 
of  the  carbons. 
Those  of  the  incan- 
descent light  by  the 
supply  of  cnrrent 
being  uniformly  de- 
livered through  the 
lamps.  The  use  of 
secondary  batteries 
renders  the  result 
doubly  sure. 


Duplicate  ma* 
chinery  and  accu- 
mulators. 


By  .the  most  per- 
fect insulation  or 
safety  JunotionB, 
and  every  other 
available  protec- 
tion. 


The  nature  of  the 
Edison  system  is 
such  that  absolute 
steadiness  and  nni- 
formity in  the  light- 
ing is  secured. 


A  good  iteady- 
going  engine,  per- 
fect conductors,  and 
pure  oarJtoiM,  are  a 
safe  guarantee  to  a 
perfect  light 


By  the  immediate 
switching  in  of  a 
spare  dynamo.  Thus 
with  a  central  sta- 
tion having,  say.ste 
large  dynamos,  only 
five  would  be  em- 

Eloyed  at  once.  The 
reakdown  of  one  of 
these  would  pro- 
duce (owing  te  the 
regulating  arrange- 
ments) no  discern- 
able  variation  of 
the  light,  and  the 
time  required  to  put 
spare  machine  in 
action  would  not 
exceed  one  minute. 


By  a  system  of 
safety  plugs 
throughout  eveiy 
part  of  the  instal- 
lation. Only  in  the 
Edison  system  is 
this  carried  out  in 
a  complete  and  effl 
dent  manner. 


JAfiLOCHXOFF. 


Ko  accumulators 
necessary. 


Duplicate  engines 
and  dynamos. 


Proper  insulation 
and 'ordinary  pre- 
caution in  work- 
manship. 


We  propose  to  use 
accumulators  as 
Eoon  as  they  are 
fairly  in  the  market 
We  consider  they 
will  be  a  most  useful 
adjunct  but  should 
be  unable  to  tender 
for  them  in  our 
present  scheme. 


By  dividing  our 
plant  into  several 
sets  of  generating 
machinery,  each 
consisting  of  one 
steam-engine  and 
several  dynamo  ma- 
chines, each  tet 
being  further  con- 
trolled by  an  elec- 
tric govemor,whlch 
varies  with  the 
speed  of  the  engines 
according  to  the 
electromotive  force 
of  the  mahis. 


The  full  number 
of  sets  will  nor- 
mally be  worked  at 
from  i  to  }  of  their 
maximum  out-turn 
of  current  so  that 
if  by  accident  any 
one  or  even  two  sets 
should  be  disabled, 
the  engines  of  the 
other  sets  would 
only  have  to  in- 
crease their  speed 
and  wain  tain  the 
normal  electro- 
motive force,  and 
supply  all  current 
in  the  mains.  This 
arrangement  of 
several  sets  of  ma- 
ohinery  all  run  into 
one  main,  also  in- 
sures great  uni- 
formity and  regu* 
larity  In  the  supply 
of  the  current 


Our  electromotive 
force  is  so  low  that 
there  would  be  no 
danger  to  life  or 
even  the  least  per- 
sonal inconvenience 
to  persons  touching 
the  wires.  Regard- 
ing danger  from  fire 
from  improperly  ar- 
ranged conductors, 
we  propose  to  sub- 
mit all  our  work  to 
the  inspection  of 
the  officials  of  the 
Fire  InsuranoeCom- 
paniee.  With  ordi- 
nary precautions 
we  are  convinced 
that  danger  from 
this  source  is  far 
less  than  from  any 
other  method  of 
lighting. 


FER&AMTI.   THOMF- 
BON.  ATO  IKOB. 


No.  We  consider 
accumulators  un- 
necessary for  a  com- 
pact district  like 
Chelsea. 


By  driving*  large 
dynamo  from  large 
engine  at  a  uniform 
sp^.  Our  present 
lights  so  run  keep 
perfectly  steady. 


A  spare  engine 
and  dynamo  would 
be  qmte  sufficient 
as  the  machine  is  so 
simple  and  durable 
that  there  is  little 
or  no  chance  of  fail- 
ure or  accident 


"PILSEN".JOBL. 


It  is  advisable  in 
many  iniitancea  to 
use  aocumnlators. 


It  might  be  sd. 
▼isable  to  nw  ae> 
cmnulstoni,  which 
could  either  bstixfcd 
in  the  booses  or  at 
the  lutions,  or  in 
both. 


By  providing  ade- 
quate power  and 
accumulators,  if 
possible,  but  more 
eBpedaUy  in  hAYing 
a  form  of  lamp  the 
working  of  which  is 
automatic 


Accumulators  will 
do  this. 


Uniformity  ud 
steadiness  of  light 
would  be  atuined 
by  emptoylng  effl. 
dent  governors  with 
tb»  Bteara-engiiie^ 
and  by  the  ue  ot 
aceumulators. 


By  perfect  insula- 
tion and  good  work- 
manship, and  this 
could  be  done  under 
supervision  of  your 
own  inspector. 


By  doing  the  work 
oarefuUy,  intelU- 
gently,  and  in  a 
manner  to  meet  the 
conditions    of   the 


TheaocDmutotm 
would  guard  sgtinst 
a  breakdown,  tad  it 
they  are  not  em- 
ployed,  spare  ms- 
chines  wonld  be 
kept  tn  roadinMB  to 
sopply  the  plaoa  of 
brokeii  down  ones; 
or  the  eleetridl 
machines  mi^fht  be 
driven  usually  sts 
slow  speed,  so  thit 
K  one  of  thdrnsA^ 
her  brolce  down.thi 
renoAinder  could  be 
driven  faster,  and  to 
keep  up  the  snpply. 


The  leads  betar 
nndflfgropnd  mnM 
be  InaocBBMbie.  sstf 
the  eleetixHBodTt 
force  being  knc 
lo w»  no  danger  eow 
result  ersn  if  lar* 
body  oame  in  eos- 
taot  with  the  iMii. 
We  flhonld  also  ob- 
aerve  the  nto 
drawn  op  by  lbs 
OonneU  oC  the  te- 
olety  of  T^tga^ 
SSn^toeen  wfth  z«> 
gmrd  to  fin  (tts 
from  eleetne  ^tt^ 
inff.eeopyoCvUA 


We  hare  only  referred  to  a  few  of  the  leading  questions^ 
bnt  we  most  confess  with  Mr.  Stayton  that  a  careiiil  perusal 
of  the  tabulated  statement  reveals  a  somewhat  curions 
diversity  of  opinion  as  to  the  manner  in  which  the  work 
should  be  done,  and  the  result  of  the  inquiries  is  undoubtedly 
disappointing,  as  many  of  the  answers  are  very  indefinite 
or  incomplete. 

Summed  up  the  case  stands  thus :  only  three  companies 
would  contract  to  light  any  portion  of  Chelsea,  the  Brush, 
JablochkofP,  and  Ferranti^  Thompson,  and  Ince ;  but  the 
companies  were  not  prepared  to  give  terms,  excepting  the 
JablochkofiP,  which  would  undertake  the  work  conditionally 
for  1^.  per  lamp  per  hour.  It  appears  from  this  that  the 
JablochkofT  Electric  Light  Company  is  the  only  one  at 
r, — —J.  «vrapared  to  do  any  work  on  an  extensive  scale,  or 
finite  knowledge  of  the  extent  of  its  resources. 


This,  perhaps,  is  nothing  to  be  surprised  at^  for  the  Jib* 
lochkofF  system  has  been  in  operation  longer  than  any  ote 
in  England,  and  although  worked  in  a  quiet  sori  of  ^* 
there  is  no  doubt  but  that  the  representatives  of  this  s^^tea 
have  amassed  a  considerable  amount  of  erpesrieDoe,  litiA 
now  stands  them  in  good  stead.  We  have  every  reasoo  to 
believe  that  this  company  will  eventually  take  a  kadb? 
position  amongst  electric  lighting  companiee — a  poatKa 
which  should  never  have  been,  for  the  time  being;  te 
Ajprcpos  of  this  we  refer  our  readers  to  the  arfcide  oatfc 
Dandeu-Chertempe  machine,  containing  a  report  hj  %- 
Robert  Sabine.  Returning  to  the  original  subject  of  os 
remarks,  we  find  that  Mr.  Stayton  comes  to  the  ^^0^^ 
conclusions : — 

1.  That  at  present  it  is  not  desirable  for  ^^^  " 
apply  for  a  licence  or  provisional  order,    j 
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2.  That  it  is  not  desirable  to  consent  to  any  application 
for  a  licence  until  the  draft  shaU  hare  been  submitted  to^  and 
has  received  the  approval  of,  the  vestry. 

8.  That  the  solicitors  be  instructed  to  watch  the  progress 
of  the  applications  for  provisional  orders,  and  to  take  all 
necessary  steps  to  oppose  the  same  until  satisfactory  condi- 
tions are  obtained. 

4.  That  it  is  desirable  to  support  the  application  of  any 
company  who  may  appear  most  likely  to  carry  out  the 
undertaking  in  a  satisfactory  manner,  and  who  will  agree 
to  such  of  the  suggested  conditions  as  the  Board  of  Trade 
may  approve ;  and  that  the  Electric  Lighting  Committee 
and  the  surveyor  be  empowered  to  enter  into  the  necessary 
negotiations  for  effecting  that  object. 

The  report  as  a  whole  is  one  of  the  most  comprehensive 
and  complete  which  we  have  had  the  pleasure  of  perusing, 
and  it  demonstrates  how  valuable  must  be  the  advice  of  a 
competent  engineer  in  assisting  a  local  authority  in  arriving 
at  a  definite  decision.  That  the  Chelsea  Surveyor  is  really 
a  supporter  of  the  electric  light  may  be  inferred  from  his 
remark  that  '^  although  gas  has  done  good  service  in  the 
past,  and  will  no  doubt  be  continued  both  as  an  illuminant 
and  heating  power,  yet  its  manufacture  and  consumption 
*  create  many  evils.  There  can  therefore  be  but  little  doubt 
that  so  soon  as  greater  economy  in  the  production  of  electri- 
city can  be  satisfactorily  proved,  it  will  gradually  supersede 
gas  for  lighting  purposes  to  a  considerable  extent.*' 


THE    ROYAL    SOCIETY. 


(Continued  froin  page  447.) 

The  subject  of  Technical  Education  has  continned  to  be  prominently 
undev  the  notice  of  the  oountiy  during  the  past  year.  The  appoint- 
ment of  a  Royal  Commission  on  Teonnical  Instruction,  to  which  I 
htLve  previoudy  referred,  has  done  much  towards  awakening  the 
interest  of  manufacturers,  and  exciting  curiosity  in  regud  to  the 
efforts  that  are  being  made  abroad  to  improve  the  Sucation  of 
artisans.  The  Commissioners  issued  in  March  last  their  first  Report, 
which  dealt  exdusiyely  with  primary  education  and  apprenticei^p 
schools.  The  Commissioners  expressed  an  opinion  aarerse  to  the 
establishment  of  apprenticeship  schools  in  this  country ;  and  in  this 
view  they  are  supported  by  nearly  aU  our  large  manufacturers, 
and  by  the  action  of  the  City  and  Guilds  of  London  Institut-c 
for  the  Advancement  of  Technical  Education.  At  the  request  of 
the  ExeoutiTe  Committee,  I  myself  gave  evidence  before  tibe  Com- 
mission, explaining  generaUy  the  objects  of  the  City  Guilds  and 
Instituto,  and  describing  the  progress  already  made  towards 
their  attainment.  As  a  member  of  the  Executive  Conmiittee  of 
this  Institute,  I  have  watched  its  progress  with  interest,  and  have 
observed  with  satisfaction  that  its  scheme  of  Technical  Instruction 
is  being  gpraduaUy  matured.  The  general  Examinations  in  Tech- 
nology undertaken  by  this  Institute,  were  held  in  Mav  last  at  147 
centres  in  37  subjects.  Of  the  1,972  candidates  wno  presented 
themselves  for  examination,  235  passed  in  Honours,  and  987  in  the 
Ordinary  Grade.  In  1881,  895  candidates  passed,  showing  an  in- 
crease of  307.  The  examinations  were,  held  this  year  for  the  first 
time  under  the  revised  regulations,  which  appear  to  have  worked 
very  satisfactorily.  Two  pointo  deserve  notice  with  respect  to  these 
examinations.  In  the  fint  place,  the  Instituto  experiences  very 
great  difficulty  in  obtaining  properly  qualified  teachers.  The  ap- 
pUoanto  are  either  practical  men  working  in  the  factory,  or  at  their 
trade  with  no  scientific  knowledge  whatever,  or  men  possessing  a  very 
elementary  science  knowledge,  and  little  or  no  practical  acquaintance 
with  the  details  of  the  industry,  the  technology  of  which  they  profess 
to  understand.  In  order  to  indicate  the  kind  of  qualifications  required 
in  an  ordinary  technical  teacher,  the  Institute  has  inserted  in  its  pro- 
g^ramme  a  parag^raph  to  the  effect  that  persons  who  are  engagea  in 
teaching  science  under  the  Science  and  Art  Department,  iwd  who  at 
the  same  time  have  acquired  a  practical  knovdedge  of  their  subject 
in  the  factory  or  workshop,  may  be  registered  as  teachers  of  the  Insti- 
tute.   The  second  point  calling  for  consideration  is  the  fact  referred 

I        to  in  the  Report  of  the  directors :    that  of  the  1,222  candidates  who, 

this  year,  passed  the  examinations,  most  of  whom  are  workmen  or 

tvsmen  in  various  branches  of  industry,  not  more  than  450  are  quaU- 

^  to  receive  the  full  technological  certificate,  by  having  previously 

•4  the  examinations  of  the  Skjienoe  and  Art  Department  in  certain 

'«^'eots.    This  fact  clearly  indicates  that  widely  beneficial  as 

I  w  action  of  this  department  of  State,  there  is  still  a  large 


field  for  ite  influence  among  the  population  wh6  are  engaged  in  manu- 
facturing processes  and  desire  to  receive  technical  instruction. 

One  of  the  most  satisfactory  resulte  of  the  examinations  of  the  City 
and  Giiilds  of  London  Institute  is  the  impulse  they  have  given  to  the 
establishment,  in  different  parte  of  the  country,  of  properly  equipped 
technical  schools.  At  Manchester,  Preston,  Dewsbury,  Hawick, 
Sheffield,  Leicester,  and  other  places,  efforte  have  been  made  during 
this  year  towards  organising  schools  for  the  technical  instruction  of 
artisans  and  others  in  the  application  of  science  and  art  to  specific 
industries.  At  Nottingham,  a  grant  of  £500  has  been  made  by  the 
Institute,  to  be  followed  by  an  annual  contribution  for  a  limited 
period  of  £300,  towards  the  establishment  of  technical  classes  in  con- 
nection with  the  University  College ;  and  at  Manchester  a  subscrip- 
tion of  £200  a  year  has  been  promised  to  assist  the  funds  now  being  • 
raised  for  the  conversion  of  the  Mechanics'  Institution  into  a 
Technical  School.  The  attention  of  the  Council  has  been  greatly 
occupied  of  late  with  the  arrangemente  for  the  opening  of  the 
FinsDury  College.  Classes  in  electrical  engineering  and  in  technical 
chemistry  have  been  carried  on  for  nearly  three  years  in  temporary 
rooms  belonging  to  the  Cowper  Street  Schools.  The  attendance  at 
these  classeshas  been  eminently  satisfactory,  much  more  so  than  could 
have  been  antiunpated.  During  the  past  sesiuon  960  class  tickete  were 
sold  at  fees  varying  from  5s.  to  12s.  The  staff  of  the  College  has 
recently  been  doubled  by  the  appointment  of  a  professor  of  mechanical 
engineering  and  a  head  master  to  the  new  department  of  applied 
art,  the  establishment  of  whidi,  as  I  steted  last  year,  was  then  under 
the  consideration  of  the  Conmiittee.  In  January  next,  it  is  antici- 
pated that  the  new  building  in  Tabernacle  Row,  which  is  already 
nearly  completed,  wiU  be  opened  for  the  reception  of  studente.  The 
programme  of  instruction,  prepared  by  the  director  and  the  pro- 
fessors of  the  College,  has  been  for  some  time  under  the  considera- 
tion  of  the  Committee,  and  it  is  honed  that  in  the  instruction  given 
in  this  College  will  be  found  the  realisation  of  a  very  important  part 
of  tiie  Institute's  scheme  of  technical  education. 

Granto  to  the  technical  science  classes  at  University  College  and 
King's  CoUege,  London,  to  the  Horologioal  Institute,  to  the  School 
of  Art  Wood  Carving,  and  other  institutions,  have  been  continued 
during  the  past  year. 

The  Technical  Art  School  in  Eenning^n  Park  Road,  established 
and  maintained  by  the  Institute,  has  been  satisfactorily  attended;  and 
a  pr<^>oeition  is  to  be  brought  before  the  Committee  for  supplement- 
ing the  teaching  of  this  s^mool  by  technical  science  classes,  with  the 
view  of  estobli^iing  in  the  south  of  London  a  technical  college  for 
artisans,  similar  to  the  one  about  to  be  opened  in  Finsbu^. 

The  building  of  the  Central  Instituti^  or  Technical  High  School 
in  Exhibition  Road,  the  foundation-stone  of  which  was  laid  by 
H.R.H.  the  Prince  of  Wales,  President  of  the  Institute,  in  July, 
1882,  is  rapidly  advancing,  and  promises  to  be  completed  within  a 
year.  It  is  not  expected,  however,  that  this  school  will  be  ready  ior 
the  reception  of  the  studente  before  the  commencement  of  the 
session  1884-5.    Meanwhile,  the  Council  and  Committee  are  fully 

occupied  with  the  development  of  other  parte  of  their  scheme 

This  is,  perhaps,  the  proper  place  to  make  mention  of  some  resulte 
having  an  important  bearing  on  meteorology,  obtained  by  Prof. 
TyndaU  in  the  course  of  a  larger  research  on  the  action  of  radiant 
heat  on  gases. 

By  methods  which  he  has  applied  to  gases  and  vapours  generally, 
Tyndall  has  esteblished  anew  the  action  of  aqueous  vapour  upon 
radiant  heat,  and  the  sensibly  perfect  diathermancy  of  dry  atmo- 
spheric air.  The  phenomena  of  solar  and  terrestrial  radiation  are 
profoundly  modified  by  the  presence  of  aqueous  vapour  in  the  earth's 
atmosphere,  Uie  temperature  of  our  phmet  being  thereby  rendered 
very  cufferent  from  what  it  would  otherwise  be. 

The  celebrated  experiments  of  Patrick  Wilson,  wherein  were 
observed  a  rapidity  of  radiation  and  a  refrigeration  of  the  earth's 
surface  previously  unknown,  are  explained  bj  the  fact  that  when 
they  were  made  tne  amount  of  aqueous  vapour  m  the  air  was  infinite- 
simal, Uie  unhindered  outfiow  of  heat  towards  space  being  correspond- 
ingly great.  The  sagacious  observation  of  Six  and  Wells,  that  the 
dmerence  between  the  surface  temperature  and  that  of  the  air  a  few 
feet  above  the  surface,  on  equally  serene  nighte,  is  greatest  in  cold 
weather,  is  explained  by  the  fact  that  when  the  temperature  is  low, 
the  agent  whion  arreste  the  surface  radiation  is  diminished  in  quantity. 
WeUs,  moreover,  found  that  the  heaviest  dews  were  deposited  on 
nighte  when  the  difference  between  air  temperature  and  surface  tem- 
perature was  small ;  while  the  greatest  difference  between  the  two 
temperatures  was  observed  on  nighte  when  the  deposition  of  dew  was 
scanty.  The  explanation  offered  by  Tvndall  is  this : — copious  dew 
indicates  abundant  vapour ;  and  abundant  vapour,  by  arresting  the 
terrestrial  rays,  prevente  the  refri^ration  observed  in  drier  air. 
Straohey's  able  discussion  of  observations  made  at  Madras,  pointo  dis- 
tinctly to  the  action  of  aqueous  vapour  on  the  radiation  both  of  the 
sun  and  of  tiie  earth ;  while  the  experimento  of  Leslie,  Hennessey, 
"HJiUly  and  other  distinguished  men,  iioiich  were  long  considered  enig- 
matical, are  readily  explained  by  a  reference  to  tbe  varying  quan- 
tities of  vapour  with  which  the  atmosphere  is  char^^,  on  days  of 
equal  optical  transparency.  The  interesting  observations  of  Desains 
and  Branley,  made  simultaneously  on  the  Rigi  and  at  Lucerne,  are 
well  worthy  of  mention  here.  The  difference  of  level  between  the  tw6 
stetionsis  4,756  feet,  and  within  this  stratum  17*1  per  cent,  of  the 
solar  heat  was  proved  to  be  absorbed.  This  absorption  being  due  to 
aqueous  vapour,  is  tontamount  to  the  tranmission  of  the  sun's  rays 
through  a  layer  of  water  of  a  definite  thickness.  A  sifting  of  the  rays 
would  be  Uie  consequence,  and  on  i  priori  g^unds  we  should  infer 
that  the  percentage  transmission  through  water  at  Lucerne  must  be 
greater  than  on  the  summit  of  the  RigL  This  was  the  exact  result 
esteblished  experimentally  by  Desains  and  Branley.  H.  Wild,  the 
distinguished  Imperial  Astronomer  of  St.  Petersburg,  basing  bin 
stotement  on  experimente  made  by  himself  according  to  Tyndall' s 
method,  has  expressed  the  opinion  <*  that  meteorologiste  may,  without 
h^tetion,  accept  this  new  fact  in  their  endeavours  to  explain  pheno- 
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i  whioh  hitherto  have  remained  more  or  less  enigmaticaL*'  The 
oorreotneM  of  thia  statement  is  illustrated  by  the  foregoing  examples, 
to  whioh,  if  neoessarj,  many  more  might  be  added 

The  scientific  year  now  concluded  has  not  been  so  fertile  as  its  pre- 
decessor in  the  initiation  of  g^reat  national  and  international  under- 
takings, neither  have  any  of  those  larger  enterprises  which  I  took 
oooaaum  to  mention  last  year,  such  as  the  oiroumpolar  obserrations, 
or  the  Transit  of  Venus  JBzpeditions,  as  yet  been  brought  to  their 
final  issue.  Nevertheless,  in  -some  of  them  we  have  evidence  that 
good  work  is  already  being  done,  and  in  the  others,  of  which  we  have 
as  yet  no  information,  there  is  no  reason  to  doubt  that  the  same  is  the 
case.  Nor  again,  in  the  border-land  between  science  proper  and  its 
lappUcations,  nave  I  to  record  anything  so  important  as  the  Paris 
Eleotrical  Exhibition.  That  Exhibition,  however,  bore  legitimate 
fruit  in  the  Electric  lighting  Exhibition  at  the  Crystal  Palace,  and 
in  the  technical  experiments  lately  carried  out  on  a  large  scale  at 
Munich.  Perhaps  the  most  promment  feature  of  the  Crystal  Palace 
Show  was  the  incandescent  light.  At  Paris  that  mode  of  illumina- 
tion appeared  to  be  little  more  than  a  posdMlity,  in  London  it  had 
become  an  accomplished  fact.  The  importance  attaching  to  this 
advance  in  electric  lighting  may  be  measured  botii  bv  me  rapid 
extension  of  its  use,  and  also  bv  the  fact  that  not  a  few  of  our  leading 
minds  consider  that  the  incandescent  lamp  is  the  lamp  of  the  future, 
not  merely  for  domestic,  but  even  for  many  other  public  purposes. 

But  in  another  way  the  present  year  has  witn^sed  the  most  impor- 
tant step  which  could  have  been  taken  for  the  promotion  of  electric 
lifting  in  this  country.  The  Legislature  has  passed  the  Electric 
Lighting  Bill,  and,  so  far  as  legislation  can  effect  the  object,  it  has 
brought  electricity  to  our  doors.  Up  to  this  time  instsdlations  of 
greater  or  less  magnitude  had  sprung  up  sporadically  in  many  parts 
of  the  country,  in  railway  stations,  manufacturing  works,  and  occa- 
sionally in  private  houses.  But,  compared  with  the  lighting  of  a 
whole  town,  or  even  of  separate  districts  of  a  large  city,  even  the 
most  important  of  these  must  be  confessed  still  to  partake  of  the 
nature  of  experiments ;  experiments,  it  is  true,  on  a  large  scale,  and, 
as  I  believe,  conclusive  as  to  the  ultimate  issue.  Ind^,  by  multi- 
plication of  machines  it  is  certainly,  even  now,  possible  to  increase 
the  UghHag  power  to  any  required  extent ;  but  this  can  hardlv  be 
regarded  as  the  final  form  of  solution  of  the  problem,  inasmuch  as 
such  a  method  would  be  as  uneconomical  as  it  would  be  to  use  a 
number  of  small  steam-engines  instead  of  a  large  one.  And  when 
we  consider  that  at  the  time  of  the  passing  of  the  Act  in  question, 
there  was  but  one  machine  actually  constructed  which  was  capable  of 
illuminating  even  one  thousand  mcandescent  lamps  (I  mean  that  of 
Edison),  we  cannot  but  feel  that  much  remained  to  be  done  before  the 
requirements  of  the  public  could  be  fully  met.  I  do  not  mean 
thereby  to  imply  that  the  Act  was  passed  at  all  .too  soon ;  on  Uie  con- 
trarv,  it  has  alieady  given  just  that  impetus  which  was  necessary  for 
proaucing  installations  on  a  larger  scale.  In  illustration  of  this,  I 
cannot  help  menUoning,  as  the  mst  fruit  of  the  impetus,  a  remark- 
able machine,  by  our  countr3nnan  Mr.  J.  E.  H.  Gordon,  which 
appears  capable  of  feeding  from  five  to  six  thousand  lamps. 

fiut  beside  the  impulse  above  described,  the  BiU  will  have  a 
scientific  influence  perhaps  not  contemplated  by  its  origfinal  promoters. 
Under  this  Act,  for  the  first  time  in  the  histoiy  of  the  wond,  energy 
will  come  under  the  grasp  of  the  law,  will  become  the  subject  of 
commercial  contracts,  and  be  bought  and  sold  as  a  commodity  of 
everyday  use.  It  is,  hi  fact,  far  from  improbable  that  the  public 
supply  of  electricity  will  be  reckoned  and  charged  for  in  terms  of 
energy  itself.  But  whether  this  be  literally  the  case  or  not,  a 
measurement  of  energy  must  lie  at  the  root  of  every  scale  of  charge. 

And,  further,  since  uie  Act  allows  no  restriction  to  be  placed  upon 
the  use  of  the  electricity  so  supplied,  it  follows  that  it  may  be  used, 
and  undoubtedly  will  be  used,  at  the  pleasure  and  convenience  of  the 
customer,  either  for  lighting,  or  for  heating,  or  for  mechanical,  or 
for  chemical  purposes.  This  being  so,  it  is  clear  that  the  public  must 
by  this  process  become,  practically  at  least,  familiar  with  the  various 
modes  of  the  transformation  of  force ;  and  the  Act  in  question  might, 
from  this  point  of  view,  have  been  entitled  An  Act  for  the  better 
Apponeoiation  of  the  Transformation  of  Force. 

While  offering  to  the  public  this  new  commodity,  electricians  may, 
in  one  respect,  especially  congratulate  themselves,  namely,  that  their 
article  is  incapable  of  adulteration.  An  electric  current  of  a  given 
atran^^  and  given  electromotive  force  is  perfectly  defined,  and  is 
identically  the  same,  whether  it  comes  from  a  Siemens  or  a  G^ramme, 
.from  a  magneto  or  from  a  dynamo  machine,  or  as  suggested  by  an 
eminent  counsel  before  the  Select  Committee  of  the  House  of  dom- 
mons,  from  one  nuudiine  painted  red  or  from  another  painted  blue. 

It  has  been  said,  and  perhaps  with  truth,  that  the  electric  light  wiU 
be  the  light  of  the  rich  rather  than  that  of  the  poor.  But  in  more 
ways  than  one  electricity  may  now  become  the  poor  man's  friend.  The 
advantages  in  avoidance  of  heat  and  of  vitiated  atmosphere  in  work- 
shops axid  factories  have  often  been  pointed  out,  and  may  ultimately 
become  an  important  factor  in  the  physical  growth  and  prosperity  of 
our  population.  But  besides  this,  if  hen  decSricity  is  literally  brought 
to  our  doors,  it  will  become  possible,  by  converting  it  into  motive- 

Sower  of  limited  extent,  to  revive  some  of  tiie  small  mdustries  which, 
uxing  the  last  half  century,  have  been  crushed  by  the  great  manu- 
facturing estabUshments  of  Uie  country.  There  are  operations  which 
are  capable  of  being  carried  out  by  the  wives  and  families  of  work- 
men ;  there  are  works  of  small  extent  which  can  be  performed  more 
advantageouslv  in  a  small  establishment  than  in  a  large  one,  and  it 
can  hardly  f au  to  be  a  gain  to  the  community  if  this  new  departure 
should  give  fresh  opportunities  for  the  development  of  our  industry 

in  these  directions 

A  Boyal  Medal  has  been  awarded  to  Lord  Bayleigh,  M.A.,  F.R.S. 

The  researches  of  Lord  Rayleigh  have  been  numerous  and  extend 

over  many  different  subjects ;  and  they  are  all  characterised  by  a  rare 

combination  of  experimental  skill  with  mathematical  attainments  of 

the  highest  order. 

One  class  of  investigations  to  which  Lord  Rayleigh  has  paid  much 


attention  is  that  of  vibrations,  both  of  gases  and  of  elutic  lolidg. 
Hie  results  of  most  of  these  researches  are  now  embo^ed  in  Lend 
Ravleigh's  important  work  on  the  '^TheoiT  of  Sound*'— a  work 
which  not  only  presents  the  labours  of  others  up  to  the  tioA  o( 
writing  in  a  digested  and  accessible  form,  but  is  full  of  origiDai 
matter. 

The  subject  of  vibrations  naturally  l^ads  on  to  a  mention  of  other 
hydro-dynamical  researches.  Lord  Bayleigh  has  investigated  the 
motion  of  waves  of  finite  height,  and  in  particular  has  shown  that  the 
*'  great  solitary  wave"  of  our  late  Fellow,  Mr.  Scott  RnsseU,  hata 
determinate  diaracter ;  and  he  has  investigfated  the  Gircnmstanoes  of 
its  motion  to  an  order  of  approximation  sufficient  to  apply  to  wstn 
of  considerable  height. 

Lord  Bayleigh  has  examined  more  fuUy  than  had  previously  beea 
done  the  theory  of  diffraction  gratings,  and  the  eflfeots  of  imga. 
larities ;  and  also  investigated  the  defining  power  of  optical  oob&l. 
ations,  and  its  limitation  by  diffraction  and  spherical  aberration. 

He  has  lately  been  engaged  in  the  elaborate  re-determinatkm  of 
the  B.A.  unit  of  electrical  resistance 

The  attention  of  chemists  had  for  many  years  past  been  directed  to 
the  relations  between  the  atomic  weights  of  the  elemeats  ud  thdr 
respective  physical  and  chemical  properties ;  and  a  considerable  nam- 
her  of  remarxable  facts  had  been  established  by  previous  wo^en  b 
this  field  of  inquiry. 

The  labours  of  Mendeleeff  and  Lothar  Meyer  have  generalised  and 
extended  our  knowledge  of  those  relations,  Mid  have  laid  thefoonda- 
Uon  of  a  general  system  of  classification  of.  the  elements.  Thej 
arrange  the  elements  in  the  empirical  order  of  their  atomic  weighty 
beginning  with  the  lightest  and  proceeding  step  bv  step  to  the 
heaviest  known  elementary  atom.  After  hydrogen  the  first  fifteen 
terms  of  this  series  are  the  following,  viz : — 


Lithium 

...       7 

Sodium 

...    23 

Beryllium 

...      9-4 

Magnesium    ... 

...    24 

Boron 

...     11 

Aluminium    . . . 

...    27-4 

Carbon 

...     12 

SUioon 

...    28 

Nitrogen 

...     14 

Phosphorus    ... 
Sulphur 

...    31 

Oxygen 

...     16 

...    32 

Fluorine 

...     19 

Chlorine 

...    35 

Potassium 

...    32 

No  one  who  is  acquainted  with  the  most  fundamental  properties  of 
these  elements  can  fail  to  recognise  the  marvellous  regularity  with 
which  the  differences  of  property,  distinguishing  each  of  the  fint 
seven  terms  of  this  series  nom  the  next  term,  are  reproduced  in  the 
next  seven  terms. 

Such  periodic  reappearance  of  analogous  propeitieB  in  the  serial  of 
elements  has  been  graphically  illustrated  in  a  very  striking  manner 
with  respect  to  their  phvslcal  properties,  such  as  melting-poiints  and 
atomic  volumes.  In  the  curve  which  represents  the  relatians  d 
atomic  volumes  and  atomic  weights  analogous  elements  occupy  rery 
similar  positions,  and  the  same  thing  holds  good  in  a  striking  manne 
with  respect  to  the  curve  representing  the  relations  of  melting-pointi 
and  atomic  weights. 

Like  every  great  step  in  our  knowledge  of  the  order  of  nature,  thi> 
periodic  series  not  only  enables  us  to  see  clearly  much  that  we  cooH 
not  see  before ;  it  also  raises  new  difficulties,  and  points  to  masj 
problems  which  need  investigation.  It  is  certainly  a  most  important 
extension  of  the  science  of  chemistry. 
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DiBBcnoNS  AS  TO  Sizci  and  Method*  of  Freparing  Pjbtitiqss,  Dbcli&a- 
TiONS,  CoxFLBTB  SpBCiFiGATiONS,  Dbawinob  to  Bcoompany  tbr 
same,  and  Copiss  thereof. 

XXTX.  All  petitions  for  the  gprant  of  letters  patent,  and  aii 
declarations,  shall  be  respectively  written  or  printed  upon  diseti  d 
paper  of  twelve  inches  in  length,  by  eig^t  inches  and  a  half  ii 
breadth  (but  on  one  side  only),  leaving  a  margin  of  one  inch  and  i 
half  on  everv  side  of  each  i^ge. 

XXX.  AU  complete  specifications  acoompanyin^  petitions  lor  tk 
grant  of  letters  patent  shall  be  respectively  written  or  printed  K«b 
wise  upon  a  sheet  or  sheets  c4  parchment,  each  of  the  size  of  twrnST' 
one  inches  and  a  half  in  length  by  fourteen  inches  and  thiee-fovtA^ 
in  breadth ;  the  same  may  be  written  or  printed  upon  both  mdm  d 
the  sheet,  but  a  margin  must  be  left  of  one  inch  and  a  half  on  evoy 
side  ^^achpage. 

XXXI.  The  drawings  accompanying  sudi  complete  ^MoficalioB^ 
shall  be  made  upon  a  sheet  or  sheets  of  parchment,  each  c»  the  tift  Q< 
twenty-one  inches  and  a  half  in  len^fth  oy  fourteen  inches  and  thre^r- 
fourths  in  breadth,  or  twenty-one  mches  and  a  half  in  liiasdrt  &f 
tw^ity-nine  inches  and  a  half  in  length,  leaving  a  margin  of  <"> 
inch  and  a  half  on  every  side  of  each  sheet. 

XXXTT.  The  copy  of  the  complete  specification  to  be  Ifft  st  t^ 
office  of  the  oommissioners  on  filing  the  complete  speeificatioo,  «kd 
be  written  or  printed  upon  sheets  of  brief  or  foolaoap  paper,  In^ 
wise,  and  upon  one  side  only  of  each  sheet. 

XXXTTI.  The  copy  of  the  drawing,  or  drawings,  to  be  1 
the  copy  of  the  complete  specification,  must  be  made  %  { 
white  smooth-surfaced  drawing  paper  of  the  same  dimer*^ 
parchment  drawing.    All  the  lines  must  be  absolatel^OC  f 
ink  of  the  best  quality  to  be  used,  and  the  same 
of  tho  ink  maintained  throughout  the  drawing  aaisf  K  * 

be  in  lines,  clearly  and  distinoUy  drawn,  and  a^    foy  JJ^J?  J  ^  0^ 
with  the  required  effect.    Section  lines  shot  ^nnv^^^  -^^ 
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drawn.  No  odour  rnnst  be  used  for  anj  pnipose  upon  this  drawing. 
An  letters  and  fiffores  of  reference  mnst  be  bold  and  distinct.  The 
border  line  shonld  be  one  fine  line  onl j.  The  drawing  mnst  not  be 
folded,  but  mnst  be  delivered  at  the  office  of  the  oomndssioners  either 
in  a  perfectly  flat  state,  or  rolled  upon  a  roller,  so  as  to  be  free  from 
creases  or  breala. 

XXXXV.  In  all  cases  where  the  original  drawing  on  parchment  is 
coloured,  there  must  be  left,  in  addition  to  the  above  copy,  another 
copy  coloured. 

TBAwnfTHinoN  or  Copies,  Tsanbcbifib,  &c.,  to  Edinbuboh 

AND  DXTBLIN. 

XXXV.  The  offioe  of  the  director  of  chancery  in  Scotland,  being 
the  office  appointed  by  the  Act  for  the  recording  of  transcripts  m 
letters  patent,  shall  be  the  office  of  the  oommissioners  in  Edinburgh 
for  the  filing  of  oopies  of  specifications,  disclaimers,  memoranda  of 
alterations,  provisicmal  specifications,  and  certified  duplicates  of  the 
reyatOT  of  proprietors. 

A  A  X  Vi.  All  such  transcripts,  copies,  and  certified  duplicates  shall 
be  bound  in  books,  and  properly  indexed,  and  shall  be  open  to  the 
inspection  of  the  ptQ>lic  at  the  said  offioe,  during  offioe  hours,  emy 
wedc-day,  exoept  1st  January,  10th  Febrnaxy,  Good  Friday,  Queen^ 
Birthday' 20th  June,  28th  June,  9th  November,  and  25th  Becember. 

XxXvil.  The  charge  for  ofB^ce  copies  of  such  transcripts,  copies, 
and  certified  duplicates,  recorded  and  filed  in  the  said  ofBoe,  shaD  be 
at  the  rate  of  twopence  for  every  ninety  words. 

XXXVin.  The  Enrolment  Offioe  of  the  Court  of  Chancery  in 
Dublin  (late  Bolls  Offioe,  now  Beoord  and  Writ  Office)  being  the 
offioe  appointed  by  the  Act  for  the  enrolment  of  transcripts  <rf  letters 
patent,  shall  be  the  offioe  of  the  commissioners  in  Dublin  for  the 
filing  of  copies  of  specifications,  disdaimers,  memoranda  of  altera- 
tions, provifldonal  spe«ifioatioDS,  and  certified  duplicates  of  the  register 
of  proprietors. 

ax\IX.  All  such  transcripts,  oopies,  and  certified  duplicates  shall 
be  bound  in  books  and  properly  indexed,  and  shall  be  open  to  the 
inspection  of  the  public  at  the  Public  Beoord  Offioe  of  Ireland  during 
offlloe  hours  on  every  working-day. 

XL.  The  charge  for  offioe  copies  of  such  transcripts,  copies,  and 
certified  duplicate,  enrolled  and  filed  as  aforesaid,  shall  be  at  the 
rate  of  twopence  for  every  ninety  words. 

(S^ed)        SELBOBNE,  C. 
G.  JESSEL,  M.B. 
HENBY  JA3fES,  A.G. 
FABBEB  HEBSCHELL,  S.G. 

Dated  the  8th  day  of  November,  1882. 

ApFLIGATIONS  to  THB  LOBD   ChANOELLOB. 

Ordered  by  the  Bight  Honourable  Bonndell  Baron  Selbome,  Lord 
High  Chancellor  of  Great  Britain : 

I.  Every  application  to  the  Lord  Chancellor  against  or  in  relation 
to  the  sealing  of  letters  patent  shall  be  by  notice,  and  such  notice 
shall  be  left  at  the  office  of  the  commissioners,  and  shall  contain 
particulars  in  writing  of  the  objections  to  the  sealing  of  such  letters 
patent. 

n.  Whereas  by  the  Act  16  &  17  Vict.  c.  116,  the  Lord  Chancellor 
is  empowered  to  extend  the  time  for  the  sealing  of  letters  patent  for 
an  inventiop,  and  for  the  filing  of  the  specification  thereon,  limited 
to  the  period  of  one  month  after  the  expiration  of  the  six  months 
of  provisional  protection  of  such  invention,  provided  the  delay  in 
sealing  such  letters  patent  and  in  filing  such  specification  has  arisen 
from  aocident,  and  not  ftx>m  the  neglect  or  wilful  default  of  the 
applicant. 

It  is  ordere4  as  follows : — 

Every  petition  addressed  to  the  Lord  Chancellor,  praying  for  the 
extension  of  time  for  the  sealing  of  letters  patent,  and  ror  tne  filing 
of  the  specifioation  thereon  under  the  provisions  of  the  Act  of  the 
16  &  17  Vict.  0.  115.,  and  the  affidavit  aooompanying  the  wn"*^  shall 
be  left  at  the  offioe  of  the  Commissioners  of  Patents.  And  in  every 
case  where  the  delay  in  sealing  such  letters  patent  and  in  filing  such 
specifioation  is  alleged  to  have  been  caused  by  adjourned  hearings 
of  objections  to  the  grant  of  such  letters  patent  b^oro  the  law  officer 
to  wAom  such  objections  may  have  been  referred,  the  petitioner, 
before  leaving  his  petition  as  aforesaid,  shall  obtain  the  certificate 
of  such  law  officer  to  the  effect  that  the  allegations  in  respect  of  such 
adjourned  hearings  and  causes  of  delay  are,  in  the  opinion  of  such 
law  officer,  correct,  and  that  the  delay  arising  from  such  adjourned 
hearings  has  not  been  occasioned  bv  the  neglect  or  default  of  the 
petitioner ;  and  such  certificate  shall  be  written  at  the  foot  of  or 
shall  be  annexed  to  such  petition. 

(Signed)        SELBOBNE,  0. 

Bated  the  8th  day  of  November,  1882. 

Law  Officbbs*  Obdebs. 

Ordered  by  Sir  Henry  James,  Her  Majesty's  Attomey-General, 
and  Sir  Faner  Herschell,  Her  Id^jesty's  Solicitor-General : 

I.  In  eycvy  application  for  letters  patent,  the  applicant  must  insert 
in  the  petition  and  in  the  declaration  his  fall  name  and  his  address  or 
l"»priacipal  address,  if  he  have  more  than  one  residence  or  place  of 
business;  but  only  one  address  must  be  given. 

n.  In  every  application  for  letters  patent  for  an  invention  which 
la  not  the  di8cx>very  of  the  applicant,  &e  petition  and  tiie  declaration 
must  state  the  source  of  the  invention  in  tfie  following  form,  or  to  the 
following  effect : — 

(a.)  TsuLt  it  is  a  oommunioation  from  [A.BX  a  person  resident  at 

fe  p  i^'2  •?^**^  it  is  ihe  result  partly  of  a  communication  made  to  me  by 
^:  ^'^r^'Jt  ^  person  resident  at  IMere  ttatt  addnit]  and  partly  of  invention 
"^i  ^  fdjd  disoovery  made  by  me. 

'^^a^  (Signed)  HENBY  JAMES,  A.G. 

'«i«iui^  FABBEB  HEBSCHELL,  S.G. 

iiTiJ,^  tbi  8th.  dny  of  November,  1882. 
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On  Opposition  to  Gbant  of  Lettbbs  Patent. 

To  be  paid  by  person  opposing  grant,  on  giving  notice  of 
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To  be  paid  by  ^rson  opposing  the  sealing,  on  giving 
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Stamp  on  petition  for  leave  to  file  a  disclaimer  or  a  memo- 
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To  be  paid  by  petitioner  for  the  hearing  previous  to  the 
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To  be  paid  by  person  opposing  allowance,  on  the  hearing 
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Otheb  Payicbnts. 
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(SigDod)  SELBOBNE,  C. 

G.  JESSEL,  M.B. 
HENBY  JAMES,  A.G. 
FABBEB  HEBSCHELL,  S.G 

Dated  the  8th  day  of  November,  1882. 
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ON  THE  APPLICATION  OF  ELECTRO- 
MOTIVE POWER  TO  MARITIME 
PURPOSES. 


By  A.  BECKENZAUN,  C.E. 


The  honourable  distinction  of  bringing  the  scheme  of  steam 
navigation  to  a  snccessfol  issne  is  due  to  Fulton  ;  he^  we  are 
told>  had  long  been  studying  the  steam-engine  of  his  time^ 
solely  with  a  view  to  its  employment  in  the  propulsion  of 
vessels.  Learning  that  a  steam-boat  was  bemg  built  in 
Scotland^  as  an  experiment  for  Lord  Dundas^  he  visited  this 
country  in  the  jrear  1802^  and  gained  some  useful  information 
in  the  very  diminutive  endne-room  of  this  model  boat  called 
the  "  Charlotte  Dundas.'^  From  England  Fulton  went  to 
France,  in  the  hope  of  influencing  the  interest  of  Napoleon 
in  his  design,  and  to  obtain  that  emperor's  support  m  this 
his  great  project.  Fulton  returned  to  Amenoa^  however, 
disappointed,  for  Buonaparte  refused  any  aasiBtanoe ;  so  he 
then,  nothingdaunted,  executed  the  drawing  which  he  sent 
.  to  Boulton  &watt  for  them  to  construct  the  machinery  there- 
from, since  it  was  desirable  this  should  be  carried  out  ia  the 
best  manner  then  known.  In  the  year  1807  Fulton  launched 
his  first  steam-vessel  on  the  River  Hudson,  and  which  for  a 
long  time  ran  regularly  between  New  York  and  Albuiy, 
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steaming:  at  a  speed  of  four  miles  an  hour ;  subsequently 
increased  to  six  miles  per  hour. 

Fulton's  success  in  America  soon  called  the  attention  of 
the  Scotch  engineers  to  the  marine  engine,  but  it  remained 
for  another  than  Symington,  the  designer  and  constructor 
of  the  "  Charlotte  Dundas,"  to  develop  this  grandest  of  all 
grand  industries  in  Great  Britain. 

I  have  referred  thus  briefly  to  these  well-known  fects  in 
the  early  history  of  the  development  of  the  marine-enrine, 
and  of  those  connected  with  it,  because  it  is  well  at  all  tmies 
to  bear  in  mind  how  ardently  must  those  first  pioneers  have 
worked,  how  steadfastly  they  pursued  their  object  in  spite 
of  so  many  and  such  enormous  difficulties,  disappointments, 
and  opposition.  Thev  laboured  under  the  disadvantages  of 
an  imperfect  knowledge  of  physical  science ;  they  had  no 
approved  theories  upon  whicn  to  found  their  practice  ;  no 
books  to  assist  them  in  collecting,  comparing,  and  arranging 
facts ;  no  societies  where  they  could  discuss  their  views  ; 
nor  did  they  possess  the  simplest  instruments  or  even  the 
tools  needful  to  produce  the  desired  results.  Nevertheless 
they  and  their  successors  ultimately  succeeded  admirably, 
although  we  must  admit  that  their  representatives  of  to-day 
are  neither  idle  nor  oblivious  to  the  fact  that  perfection  has 
not  yet  been  attained.  Fuel  is  expensive  and  requires  much 
room,  which  can  ill  be  spared  in  these  high-pressure  days, 
amid  the  keen  race  between  competition  and  demand  ;  and 
acting  upon  the  worthy  precept  to — 

..."  Count  nothing  done 
While  aught  remains  to  do/* 

Man,  ever  eager  to  press  into  his  service  all  and  everything 
around  him,  has  been  for  years  past  striving  to  tame  the  very 
lightning,  so  to  speak,  and  make  it  contribute  to  his  thirst 
for  gain.  Thus  of  late  what  has  been  for  years  naught  but 
the  assumption  of  theorists,  the  dream  of  physicists  and  the 
firm  conviction  of  perhaps  one  (Faraday)  has  at  last  assumed 
a  practical  shape.  We  have  to-day  within  the  ken  of  the 
"  oldest  inhabitiant "  the  vast  change  from  the  rushlight  and 
horn-lantern  of  his  childhood  to  the  brilliant,  almost  blinding 
illumination  of  the  electric  light ;  and  from  the  postchaises 
and  heavy-rolling  rumbles,  and  the  slow-paced  canal-barge 
of  his  youth  to  the  electric  railway  and,  may  I  not  add,  the 
electric-launch  of  to-day. 

This  leads  me  to  the  subject  with  which  we  are  more 
immediately  concerned  at  present,  viz.,  this  storer  and 
conveyer  of  motive-power  and  its  general  adaptability  to 
various  purposes  connected  with  navigation. 

To  the  designer  and  constructer  of  the  first  successful 
electric-boat  comparatively  small  credit  is  due  :  he  had  at 
his  disposal  volumes  of  knowledge  ;  theories,  formulae,  cal- 
culations, facts  worked  out  by  his  forerunners  ready  to  his 
hand ;  the  most  perfect  tools  to  work  with ;  he  could  get  his 
electric-motor  ready  made.  His  sole  task  was  in  the  applica- 
tion and  adaptation  of  known  contrivances,  and  all  that  he 
required  beyond  this  was  a  practically  useful  battery  ;  this 
was  furnished  as  quickly,  as  skilfully,  and  as  complete  as  he 
could  desire. 

Upon  the  subject  of  the  storage  of  electricity,  Prof. 
Silvanus  Thompson  presented  us  a  year  ago  with  his  ad- 
vanced views ;  dwelling,  with  a  charming  command  of 
language  and  knowledge,  upon  the  great  advances  recently 
made  in  science  and  their  ultimate  importance  to  industry 
in  general ;  and,  whilst  developing  ms  subject  from  the 
general  laws  of  voltaic  electricity  to  their  particular  adapta- 
tions, he  encouraged  the  world  to  further  research  with  the 
promise  of  ultimately  attaining  still  grander  results.  More 
recently  this  savant  gave  us,  through  the  Press,  a  short 
account  of  the  labours  of  Jacobi  and  Trouv6. 

Jacobi,  Professor  Thompson  teUs  us,  constructed  an 
electric-boat  at  St.  Petersburg,  in  the  vear  1838,  on  which 
an  electro-magnetic  engine  was  worked  by  a  Daniell's 
battery,  composed  of  320  couples  of  zinc  and  copper,  each 
3G  square  inches  in  area,  but  the  speed  attained  was  not 
more  than  1^  miles  per  hour.  In  the  following  year  Jacobi 
made  an  improvement,  however,  bv  substituting  68  Grove 
cells — the  area  of  the  platinum  plates  being  ttie  same  as 
that  of  his  zincs  in  the  Daniell  battery.  The  boat  was  28 
feet  long  by  7^  feet  beam  and  less  than  8  feet  in  depth  ;  it 
held  14  persons  and  reached  a  speed  of  2^  English  miles  per 
hour  on  the  river  Neva. 

The  ELBCJTRiciJi  Review,  in  an  article  on  electrical 
navigation,  records  an  attempt  made  upon  the  lake  in  the 


Bois  de  Boulogne  in  1859  to  navigate  a  boat  by  electricity, 
but  it  does  not  inform  us  of  the  name  of  its  originator. 

These  attempts  at  utilising  primary  batteries  for  moti?e- 
power  proved,  naturally — as  present  experience  has  taug|ht 
us  —  failures.  Professor  Carey  Foster  demonstrated  the 
&llacy  of  consuming  zinc  instead  of  coals,  six  years  ago,  in 
a  very  interesting  ducourse  at  South  Kensington.  Profeonr 
Foster  said  that  there  seemed  to  be  no  reason  to  believe  that 
electricity  could  ever  be  economically  used  as  a  motive- 
power  ;  the  cost  of  fuel  for  smelting  an  amount  of  zinc  saf- 
ficient  to  do  a  certain  amount  of  work  would  be  madimoie 
profitably  spent  in  doing  work  directly  in  a  steam-engine. 
This  is  quite  true  so  far ;  but  we  must  wonder  why  this 
learned  man,  who,  perhaps  better  than  any  others,  moat 
have  known  of  the  existence  of  the  Plante  secondaiy 
battery,  did  not  in  any  way  refer  to  its  usefulness.  The 
Plante  cell  has  been  known  for  many  years,  but  compara- 
tively little  importance  has  been  assigned  to  this  gnmd 
discovery  ;  indeed,  we  began  but  very  recently  to  realise 
that  it  must  be  counted  as  one  of  the  grandest,  one  of  the 
most  useful  of  this  century. 

M.  Trouv^,  of  Paris,  was  one  of  the  first  to  utilise  the 
Plants  accumulator  for  motive-power  purposes,  wid  he  vraa 
the  first  who  propelled  a  boat  by  means  of  these  cells  and  an 
electro-motor  of  bis  own  construction.  This  experiment  he 
successfully  carried  out  on  the  River  Seine. 

The  Faure  battery  is  a  modification  of  the  Plants,  and  so 
are  a  large  number  of  others  (including  the  Sellon-Vokkmar 
accumulator)  which  have  been  brought  into  the  world— at 
any  rate  as  far  as  the  Patent  Office — during  the  past  twelve 
months. 

The  original  Faure  accumulator  diifers  very  little  in 
appearance  from  the  Plants,  but  gives  sh'ghtly  different 
results  under  certain  circumstances.  The  Sellon-Volckmar 
accumulator,  although  composed  of  the  same  materials,  Beems 
to  be  superior  to  ite  forerunners,  both  in  mechanical  effect 
and  durability  :  it  is  absolutely  certain  in  its  action,  is  own- 
pact,  simple,  and  produces  a  maximum  efficiency  as  regards 
weight  and  power. 

Faure  places  the  oxide  of  lead  upon  the  surface  of  ihe 
lead-plates ;  the  red  lead  is  applied  in  the  form  of  paint» 
and  this  paint  is  kept  upon  the  plates  partly  by  its  natural 
adhesion  and  partly  by  the  mechanical  pressure  exerted 
by  the  substance  dividing  the  plates.  The  unc^tainty 
of  action  with  many  of  these  accumulators  is  caused 
principdly  by  the  separation  of  the  lead  from  its  oxide; 
thus  the  superior  medianical  construction  of  the  Volckmai 
lead-plates  is  a  decided  advance  in  the  right  direction. 

Mr.  Volckmar  perforates  his  lead-plates  and  fills  the  per- 
forations with  the  oxide,  and  in  such  a  manner  that  it  is 
entirely  prevented  from  fallmg  out  or  separating ;  in  feet 
we  can  bend  these  plates  considerably  without  destroying 
their  efficiency.  This  is  not  only  a  good  quality,  it  is 
absolutely  essential  to  purposes  of  conveyance  from  place  to 
place  under  the  influence  of  vibration,  such  as  exists  on 
railways,  tramcars,  and  boats.  . 

However,  I  propose  to  confine  myself  to  the  applicatwo 
of  electric  energy  to  purposes  directly  connected  with  the 
navigation  of  the  sea  and  rivers. 

In  order  to  render  this  motive-power  of  use  on  board  a 
ship  it  must  show  superior  qualities  ;  electrical  power,  to  be 
usefiil,  must  be  as  convenient  and  as  cheap  as  steam-power; 
it  must  be  certain  in  action  at  all  times  and  under  all  cir- 
cumstances ;  the  appliance  for  conveying  electric  energy 
must  be  compact,  light,  easily  managed  and  manipulated  by 
a  man  of  ordinary  intelligence,  free  from  danger,  and  always 
under  command. 

Space  and  weight  are  probably  of  first  importance  in  this 
connection  ;  next,  however,  comes  the  cost — ^prime  cost, 
maintenance,  the  consumption  of  material,  waste,  and  wear 
and  tear.  Keeping  within  the  bounds  of  experience,  I  can 
show  that,  for  small  vessels,  such  as  launches,  torpedo-boater 
&c.,  electrical  machinery  has  a  decided  advantage,  Sftjfx  fo 
space,  over  that  required  for  steam-power;  hence  in  this 
description  of  craft  it  will  doubtless  become  a  sacceasfiil  ri^ 
A  steam  boiler  is  always  a  bulky  object  when  compared  with 
the  size  of  a  boat ;  the  steam-engine,  although  oompara^T|^ 
small,  is  still  not  so  convenient  in  shape  as  a  aynamo  macbs 
or  electro-motor.  The  accumulators,  though  heaviw,  cj^*> 
as  eadly  stowed  away  as  coals  and  possess  this  ^^^^^2^ 
advant^  over  coal  that  their weignt  does not^^too^ 
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thus  they  are  greatly  superior  as  ballast,  and  maintaia  a 
constant  and  invariable  draught  of  water  for  the  propeller  to 
work  ni)on.  An  electro-motor  giving  oat,  sav,  10  horse- 
power will  not  weigh  more  than  10  cwc.  and,  when  fixed  to 
the  floor  horizontally,  need  not  stand  higher  than  15  inches; 
therefore,  if  we  work  the  screw-propeller  direct  from  the 
motor,  the  space  occupied  by  the  wnole  machinery  is  very 
inconsiderable.  The  weight  of  a  10  horse-power  electro- 
motor, as  I  have  said,  need  not  exceed  10  cwt.,  whereas  that 
of  a  10  horse-power  marine-engine  with  dl  its  accessories, 
but  without  the  boiler,  amounts  to  at  least  15  cwt, — machine 
for  machine  ;  thus  we  have  a  great  gain  in  favour  of  the 
motor.  Horse-power  taken  by  the  dynamometer  on  the 
screw  shaft  and  not  the  indicated  horse-power. 

In  a  steamboat  we  have  further  to  consider  the  weight  of 
the  steam-producer — the  boiler — and  that  of  the  fuel ;  on 
the  other  hand  for  our  electric-boat  we  must  calculate  that 
of  our  current-producer — the  battery.  We  naturally  assume 
a  definite  number  of  hours  during  which  our  supply 
of  ftiel  or  force  may  be  required  to  last.  Now,  on 
n  steam-boat,  in  order  that  it  may  run,  say,  10  hours, 
with  a  10  horse  -  power  engine,  we  must  carry 
about  10  cwt.  of  coals  and  a  boiler  which,  when 
filled,  weighs  at  least  30  cwt.— or  together,  without  the 
engine  itself,  about  two  tons  ;  adding  to  this  the  engine,  we 
find  we  have  no  less  a  load  to  carry  uian  some  55  cwt.  On 
the  other  hand,  on  an  electric-boat  the  batteries  in  order  to 
be  durable  will  weigh  50  cwt.,  which  makes  with  the  motor, 
say,  60  cwt.  in  all ;  but  if  we  have  thus  nothing  to  balance 
in  favour  of  electric-power,  yet  steam-launches  seldom  run 
continuously  for  any  consiaerable  time  without  stoppages 
for  different  purposes,  and  it  is  on  these  stoppa^  that  we 
gain  very  materially,  for,  to  maintain  the  steam  m  constant 
readiness  to  start,  we  must  keep  up  a  steady  fire,  and  this 
means  continuous  consumption  of  fuel  with  no  correspond- 
ing work  done  ;  our  accumulators,  on  the  other  hand,  con- 
sume practically  nothing  of  our  electric-force  while  at  rest 
and,  what  is  of  greater  moment  still,  no  one  has  to  stand  by 
to  attend  to  them  during  that  time  ;  they  are  perfectly  safe 
and  even  improve  by  a  little  rest.  They  have  what 
Professor  Ayrton  calls  a  resuscitating  power ;  they  regain 
strength  and  are  thereby  so  much  the  better  prepared  for  a 
start  when  the  time  comes.  Since  steam-boilers  are 
dangerous  they  require  the  constant  attendance  of  an 
engineer ;  since  fires  bum  down  they  as  surely  demand  the 
constant  presence  of  a  stoker. 

A  dynamo  machine  is  composed  of  a  very  few  pieces  as 
compared  with  other  engines,  the  fewer  the  details  of  a 
machine  so  much  the  less  in  proportion  is  the  risk  of  a 
breakdown.  In  the  case  of  a  good  dynamo  there  appears 
to  be  nothing  of  importance  to  get  out  of  order.  The 
commutator  with  its  brushes  seems  really  the  only  working 
part  which  wears  or  can  give  occasional  trouble,  and  that 
bat  seldom,  and  only  to  a  careless  attendant.  Fortunately 
wo  can  eadly  carry  a  spare  armature  and  plenty  of  spare 
brushes  without  the  slightest  inconvenience ;  moreover,  all 
such  vital  parts  of  an  electric  engine  can  be  sdways  at  hand, 
and  be  replaced  at  any  moment  with  hardly  any  loss  of 
time.  If  the  wires  are  well  protected  the  field-magnets 
cannot  possibly  get  out  of  order ;  the  armature,  when 
securely  wound,  need  never  require  attention.  The  only 
parts,  then,  are  the  bearings,  the  commutator,  and  the 
collecting-brushes,  neither  of  which  weighs  more  than  a  few 
pounds  and  can  be  replaced  with  ease,  and  as  tiiese  working 
parts  become  improved,  as  we  gain  more  experience  still  in 
this  new  branch  of  science,  we  may  well  look  forward  to 
obtaining  in  process  of  time  an  almost  perfect  motive-power. 

The  continents  of  America  and  Asoa  possess,  in  their 
rivers  and  canals,  an  immense  natural  system  of  internal 
communication ;  in  fact,  their  waterways  are  as  important 
as  our  railways;  and  it  will,  I  doubt  not,  be  in  those 
countries  that  electric  power  will  play  a  prominent  part  in 
inland  communication.  Those  quarters  of  the  globe  are, 
by  the  same  means,  provided  witn  an  immense  amount  of 
water-power  applicable  to  their  needs.  It  would  appear 
that  a  Jdndly  providence  has  thereby  supplied  other  means 
and  natural  forces  where  coal-fields  are  rare  or  absent ;  it 
only  remains  for  man,  therefore,  to  utilise  them,  transmit 
them  to  the  most  convenient  centres  of  commerce  and 
habitation,  thus  conferring  incalculable  advantages  upon 
them.    What  does  it  matter  if  we  have  to  transmit  the 


water-power  some  50  or  100  miles  if  we  have  the  means 
of  doing  it  at  a  profit  ?  Is  it  not  better  to  utilise  40  out 
of  every  100  horse-power  of  energy  contained  in  a  waterfall, 
though  it  mav  be  at  a  great  distance  from  the  place  of  its 
application,  tnan  to  convey  coals  several  thousands  or  even 
but  hundreds  of  miles  to  the  steam-engine  ?  Having,  then, 
these  grand  forces  of  nature  at  our  disposal,  and  having 
discovered  the  means  of  turning  them  to  good  account,  it 
is  matter  for  surprise  that  more  determined  movement  has 
not  hitherto  been  made  in  this  direction. 

I  do  not  know  the  limit  of  what  might  be  done  with 
electromotive  power  on  inland  waters  or  on  the  seaboard ; 
but  we  have  abundant  evidence  that  it  is  verj^  easy  to  run  a 
distance  of  from  50  to  100  miles  at  a  very  considerable  speed, 
sufficient  for  all  practical  purposes ;  but  even  if  we  were 
confined  to  very  moderate  aistances  there  seems  no  reason 
why  we  should  not  erect  stations  for  storage  batteries  at  the 
neceasary  intervds  whatever  thev  may  be. 

With  proper  arrangements  tne  wnole  set  of  cells  can  be 
taken  out  and  replaced  in  an  insignificantly  short  space  of 
time,  and  the  vessel  can  proceed  at  once,  thus  avoiding  the 
delay  occasioned  by  the  necessity  of  recharging  her  own 
accumulators.  But  in  many  cases  these  generators  could  be 
established  at  those  places  where  the  vessels  are  compelled  in 
any  event  to  stop  to  load  and  unload  their  freight  or  debark 
.  their  passengers  ;  and  while  this  is  proceeding  the  cells  may 
be  charged  through  cables  from  the  shore. 

Proprietors  of  launches  do  not  care  themselves  to  under- 
take the  necessary  duties  of  watching  the  gauge-glasses  and 
similar  appendages  to  steam  machinery ;  again—more  un- 
pleasant still  to  the  delicate  hands  and  mind  of  a  yachtsman^- 
there  are  the  shovel,  the  dirty  coals,  the  smoke,  the  heat, 
the  smell  of  oil,  matters  quite  inseparable  from  any  steam- 
boat, even  if  the  company  of  the  dustv  stoker  be  disregarded. 
Then  the  wages  of  these  necessary  helpers  amount  in  the 
aggregate  to  more  than  the  cost  of  the  fuel ;  they  must  be 
there  whether  the  passengers  are  on  board  or  net ;  we  may, 
therefore,  well  regard  an  electric-launch  as  a  great  boon, 
since  it  does  not  require  any  special  skill  in  the  mana^ment 
of  its  machinery,  is  free  from  heat  and  smell,  from  dirt  and 
the  need  of  constant  attention,  or  the  fear  of  explosion.  I 
think  it  would  add  greatly  to  the  pleasure  of  an  excursion 
party  if  the  course  and  the  speed  of  their  craft  could  be 
controlled  quite  independently  of,  not  only  wind  and  tide, 
but  also  of  the  company  of  an  attendant.  These  advantages 
would,  I  am  inclined  to  think,  far  outweigh  every  other  con- 
sideration, even  if  the  electric  were  as  dear  or  dearer  than 
steam-power. 

Thus  far  I  have  simply  dealt  with  pleasure-boats,  of  which 
there  are  thousands  on  the  rivers,  lakes,  and  bays  of  this 
and  other  countries ;  but  the  commercial  world  will  demand 
further  investigation  :  the  man  of  business,  the  naval  autho- 
rities, will  require  a  more  exact  estimate  of  cost  and  main- 
tenance, and  not  alone  the  proof  of  utility  and  greater 
convenience,  ere  they  pronounce  in  favour  of  any  novel 
contrivance,  however  excellent ;  and  it  is  for  this  reason, 
and  to  meet  this  wider  and  more  important  demand,  that  I 
now  propose  to  enter  upon  a  more  minute  examination,  and 
to  put  forward  a  few  calculations  respecting  the  power  and 
cost  of  electricity,  as  here  applied,  and  its  adaptability  to 
the  purposes  before  us. 

I  take  a  lead  plate  7^  inches  long,  5^  inches  broad,  and 
less  than  ^  inch  m  thickness ;  there  are  560  square  holes  in 
this  plate,  and  when  these  are  filled  with  minium  (lead  oxide) 
it  weighs  less  than  om  pound  !  A  number  of  such  plates  are 
placed  in  a  box,  separated  from  each  other  by  strips  of  wood, 
felt,  or  the  like,  and  arranged  so  that  every  alternate  plate  is 
connected  outside  the  box.  We  thus  obtain  two  sets  of  con- 
nections, one  of  which  will  form  the  positive^  the  other  the 
negative  pole  of  the  battery  when  charged ;  40  of  these  plates 
with  the  separating  material,  acid,  and  box  together  need 
not  weigh  more  than  50  lbs.  Ttey  will,  when  charged, 
combine  to  produce  a  current  of  50  amperes  during  a  space 
of  seven  hours— or,  in  other  words,  850  ampere  hours.  If 
discharged  with  a  lower  current,  say,  of  25  amperes  they  will 
last  for  at  least  fourteen  hours — since  the  efficiencv  of  any 
secondary  battery  depends  upon  the  current  and  the  time. 
All  ^ood  seoondiU7  batterie^  formed  of  lead  with  lead  oxides 
in  diluted  sulphuric  acid,  give  an  electromotive  force  of  2*2 
volts,  thus  we  can  accurately  calculate  the  mechanical  effect 
to  be  obtained  from  such  an  accumulator.    Current  x  e.mX 
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X  44'25,  win  give  ns  the  nnmber  of  foot-poundfl ;  and 
this  diyide^  by  33,000  the  actual  horse-power.  Therefore 
we  get  from  Qie  cell  under  consideration^  with  40  plates,  a 
force  of  '134  horse-power  per  minnt^  or  a  total  of  about  56 
horse-power  in  the  seven  hours— equal  to  a  mechanical 
effect  of  1,848,000  foot-pounds.  Each  plate— or  nearly  each 
pound  of  lead— would  thus  yield  a  power  of  ^^^  =  46,800 
foot-pounds — an  effect  whidi  has,  probably,  never  been  at- 
tained by  any  other  accumulator  (outside  the  laboratory). 

Beducing  our  comparative  figures  with  reference  to  the 
Bur&ces,  we  find  that  the  two  acting  surfaces  measure  about 
78  square  inches  in  each  plate,  and  the  surfaces  of  the  40 
plates  combined  give  a  total  of,  say,  3,li0  square  inches  ; 
thus  we  arrive  at  the  conclusion  that  each  square  inch  gives 
an  energy  of  about  592  foot-pounds  for  seven  hours  and  we 
have  a  current  of  one  ampere  for  every  62*4  square  inches. 
Every  wdl-constructed  accumulator  gives,  as  I  said,  an 
e.m.f.  of  a  little  over  two  volts,  and  as  this  is  a  fixed 
quantity,  whatever  the  surfaces  or  the  number  of  plates,  we 
can  with  ease  arrange  our  calculations  for  any  requirements 
and  easily  determine  the  number  and  size  of  our  cells  so 
soon  as  we  know  the  re<}uired  foree.  If,  for  example,  we 
had  to  construct  an  electno-launch  requiring  an  actual  force 
of  four  horse-power  for  its  propulsion,  we  should  proceed 
first  to  determine  the  electric^  energy  necessary  to  run  our 
motors ;  we  know  that  a  good  dynamo-machine  will  yield  an 
efSciency  of  75  per  cent. ;  in  order  then  to  obtain  4  horse- 
power on  the  propeller-shaft  we  must  have  at  least  5  horse- 
power of  electric  energy  to  drive  our  motor.  We  assume  a 
convenient  current,  say,  of  40  amperes — how  many  cells  wiU 
produce  the  necessary  electromotive  force  ? 

jj  X  40 

We  have  — ttt^ —  =  5  H.  P. 


therefore 
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=  98  volts. 


and,  allowing  two  volts  per  cell,  we  require  at  least  47  cells. 
We  know  from  experience  that  the  Sellon-Volckmar  battery 
requires  only  G2'4  square  inches  of  surface  (taking  the  two 
sides  of  the  plates)  for  each  ampere,  so  we  can  readily 
arrive  at  the  most  convenient  size  and  shape  of  each  cell. 

{To  be  continued,) 


ON  MAGNETO-ELECTRIC  AND 
DYNAMO-ELECTRIC  MACHINES. 


By  J.  ANGELO  FAHIE,  Inst.  C.E.,  Ireland.* 

Faraday's  Discovery. — In  the  year  1831  the  iUustrious  Faraday 
made  the  important  discoTery  that  by  moTing  a  coil  of  wire  in  the 
presence  of  a  magnet  a  current  of  electricity  was  generated  in  the 
coU,  or,  f>ice  versa,  by  moTinff  the  magnet  and  holding  the  coil 
stationary  a  like  result  was  obtained,  thus  a  current  of  electricity 
was  obtained,  either  by  moving  a  wire  in  the  presence  of  a  stationary 
magnet,  or  by  moring  a  magnet  in  the  presence  of  a  stationary  wire. 
The  intensity  of  the  current  so  obtained  depended  (1)  on  the  steength 
of  the  magnetism  present,  and  (2)  on  the  velocity  with  which  the 
coil  was  moved  through  the  magnetic  field.  Upon  this  simple  phe- 
nomenon is  based  the  whole  of  the  recent  important  development  in 
electrical  science,  and  to  Faraday  we  owe  the  credit  of  having  laid 
the  foundation  of  the  many  useful  inventions  by  means  of  which 
electrio  lighting,  as  well  as  the  transmission  of  power,  and  the  pro- 
pulsion  of  tramcars  by  electricity  has  been  made  practicable  to-day. 

Now  with  the  knowledge  that  it  was  possible  to  generate  electric 
currents  in  the  manner  shown  by  FartMday,  it  omy  remained  to 
devise  some  mechanical  means  whereby  the  different  elements  which 
produced  the  temporary  or  momentary  currents  could  be  combined, 
so  as  to  collect  thiem,  and  cause  them  to  flow  in  rapid  succession  the 
one  after  the  other  vnthout  interruption. 

FixiVs  Machine. — The  first  attempt  to  devise  an  electrical  machine 
was  made  by  Pixii,  who,  in  the  year  following  the  discovery  of 
Faraday,  constructed  a  machine  consisting  of  a  permanent  magnet, 
which  he  caused  to  revolve  in  front  of  the  iron  cores  of  a  pair  of 
bobbins  forming  an  electio-mag^et.  We  find  this  invention  was 
considerably  improved  upon  by  other  workers  in  the  field  of  science, 
especially  by — 

Saxton  and  Clarke,  both  of  whom  succeeded  in  producing  veiy 
useful  electric  g^erators,  in  which  the  mechanical  arrangement  is 
the  reverse  of  that  in  Pixii*s — i.e.,  the  magnets  are  fixed  and  the  coils 
of  wire  movable ;  and  it  is  on  this  plan  all  the  subsequent  machines 
have  been  constructed,  as  affording  better  results  than  where  the 
coils  are  stationary  ana  the  magnets  movable.  The  little  magneto 
machines  still  sold  by  opticians  are  constructed  on  this  principle. 

Following  the  inventions  of  Saxton  and  Clarke  are  those  of  the 

•  AbBtnust  ot  paper  read  before  the  Iii»t.  CB.  Ireland,  and  to  vrbich  vre  called 
attention  in  onr  ••Notes"  eolnnuu,  tUle  Electrical  Review,  Dec.  8nd. 


Solmes  type,  better  known  as  the  ASianoe'mjKslunes,  which  howefrer, 
are  now  rarely  used  in  this  country,  and  m  AmXL  not,  thenbre, 
dwell  upon  them,  but  hasten  on  to  the  importaiii  inventidn  ol  Dr.  C. 
7F.  Bicmms,  who,  in  the  early  dajrs  of  magneto  electzictty,  accom- 
plished a  great  deal  towards  reducing  to  practical  form  the  pnnc^ 
of  generating  eleetricitT  by  merhanirail  force.  Dr.  Siemens'  unprDre. 
ment  in  1857  consisted  essentially  in  a  new  fonn  of  axnatiiie,  tk» 
construction  of  which  must  be  familiar  to  enreijbody,  as,  owiag  toils 
simplicity  and  cheapness,  it  is  still  used  lor  many  purposes,  espeeiillf 
for  electro-plating  and  laboratory  work.  It  is  composed  of  a  blinder 
of  iron  in  which  deep  longitudmal  grooves  are  cut,  tesembfing  is 
section  the  letter  H.  Li  these  grooves  is  wound  kngtltwise  a  almpk 
coil  of  wire,  the  two  ends  of  wfaicii  being  joined  to  a  iflit  tube  of 
copper  on  the  axle,  forming  the  commutator  frcna  which  the  oiurmt 
is  taken  off  by  brushes  or  springs  rubbing  against  it.  ^  By  this  longi- 
tudinal armature  the  advantage  was  gtSnea  of  cutting  the  gtestost 
number  of  Hnes  of  force  when  rotated  between  tiie  poles  of  a  lerits 
of  adjacent  mag^nets.  The  modem  annature  used  in  the  Sienms 
machme  is  somewhat  more  difficult  and  oomplioated  in  oonstmctian, 
and  will  be  described  further  on.       ^  ^ 

A  few  years  subseq[uent  to  the  invention  of  Siemens,  WiUe,  of 
Manchester,  hit  upon  an  important  improvement  hy  oonstractiBg  a 
wifMAlriA  oonsistinff  praotically  of  two  Siemens*  machineB  combined— 
a  large  and  a  smaii  one ;  and  in  the  large  one  he  dispensed  with  the 
permanent  magnets  and  substituted  electro-magnets,  whidi  he  camed 
to  be  excited  %y  the  current  produced  by  the  smaller  one.  By  f3us 
arrangement  considerably  more  poweifnl  currents  were  obtaioea  thss 
by  any  of  the  w»*iOhiiwo«  previously  oonstmoted. 

Siemens  tmd  WheaUUm^s  JHseovery.* —"Sext  in  the  ocder  of 
remarkable  electrical  phenomena  comes  the  important  diecoTery  made 
simultaneously,  but  independently,  by  Dr.  Siemens  and  Sir  C.  Whest- 
gtone — a  discovery  which  marks  the  tranmtion  of  the  swymifa'electBe 
machine  to  that  type  most  in  practice  at  pr6sent--the  ^^^aem 
machine,  called  for  convenience  the  dynamo.  What  Dr.  Sieiiieiis 
and 'Sir  C.  Wheatstone  discovered  was  this: — ^That  a  cuirent  of 
electricity  could  be  generated  in  the  coUs  on  the  armature  by  tihe 
feeble  residual  magnetism  in  the  iron  cores  ol  the  eleotro-magxiete, 
and  that  by  passing  this  feeble  current  round  the  magnets*  tbeir 
magnetism  would  be  strengthened,  which  in  turn  would  prodnoe  a 
stronger  current  in  the  armature,  imd  this  current  would^  again  react 
on  the  magnets,  rendering  them  more  powerful,  this  action  going  on 
until  the  limit  of  saturation  is  attained ;  for  it  miut  be  undentood 
that  this  mutual  aocumulatioii  cannot  go^  on  indefinitely,  the 
magnetism  in  the  iron  cores  cannot  be  intensified  beyond  a  certain 
point,  and  this  point  depends  on  and  is  controlled  by  the  sdentzfb 
conditions  on  which  the  machine  is  constructed. 

Ammtgot  the  several  machines  constructed  on  the  prinoicle  dis- 
covered by  Siemens  and  Wheatstone,  the  most  famous  are  those  d 
Oxumme,  Siemens,  Edison,  Brush,  Biirgin,  and  Giilcher.  They  differ 
chiefly  in  the  construction  of  the  armature  and  the  arrangement  of 
the  electro-magnefs.  Hie  electromotive  force  jp^enerstad  in  eadi  of 
them  is  proportional  to  the  number  of  turns  of  wire  in  the  rototiag 
armature,  and,  vrithin  certain  limits,  to  its  speed  of  revolutkiiL 
Currents  of  small  electromotive  force,  but  of  considerable  qusnttty^ 
are  obtained  by  making  up  the  armature  of  only  a  few  turns  of  stout 
vrire,  or  bars  of  copper  (as  in  the  Edison  machine),  offering  onlyi 
^ght  internal  resistance.  Chirrents  of  high  ele^trcwnotive  force  a» 
produced  by  forming  the  armature  of  many  coUs  of  very  fine  wire 
and  driving  it  very  fast.  

The  term  electromotive  force  may  be  compared  to  the  pressure  a 
water,  being  ^e  electric  condition  necessary  to  overoome  tine  extenul 
reedstance  of  the  circuit,  just  as  a  given  pressure  of  water  is  neoeesaiy 
to  overcome  the  resistance  offered  to  its  flow-— for  instance,  to  more 
the  plunger  of  a  hydraulic  press ;  and  as  a  given  quantity  of  watw 
under  pressure  is  required  to  keep  the  plunger  moving,  so  a  gim 
quantity  of  electricity  under  a  given  electromotive  force  is  required 
to  ke^  the  lamp  burning  or  the  electro-motor  moving,  as  tij©  case  wsf 
be.  The  unit  of  electromotive  force  is  termed  a  voU,  which  is  ^prozi* 
mately  equal  to  the  force  of  a  Daniell  cell ;  the  unit  of  resistances 
an  ohm,  which  is  the  resistance  a  current  experiences  in  pssonr 
through  a  copper  wire  10  feetlonff-  by  10  millimetres  in  diameter ;  and 
the  unit  of  current,  the  amj^e,  which  is  one  volt  passing  throughoo* 
ohm  in  one  second  of  time ;  or  the  volt  divided  by  the  ohm,  and  i» 
represented  by  the  equation : — 

c-i 

B 

0  being  current,  or  ampte;  x  being  electromotive  foroe,  or  volt; 
B  being  resistance,  or  ohm. 

Siemens'  Modem  Machine.— Jxi  a  suitable  frame,  ^werfnl,  w 
electro-magnets  are  fixed,  the  upper  pair  having  their  i^o^  P^ 
facing  one  anoi&er  and  united  by  arohed  pieces  of  iron,  and  the  um^ 
pair  having  their  south  poles  similarly  united.  In  ihe  space  nm 
formed  between  the  upper  and  lower  magnets  the  amiature  f***!!** 
consisting  of  a  cylinder  round  which  are  wound  long^tudinalftr* 
number  of  coils  in  a  peculiar  maimer  and  crossing  over  eadi  cwf 
at  all  angles  at  both  ends  of  the  cylinder,  each  end  of  each  coil  tep^ 
connected  with  segments  ol  c<n>per  mounted  on  the  azis  and  farfl^ 
the  commutator.    It  will  be  observed  that  in  this  machine  "^"  **" 

Soles  of  the  field  magnets  act  simultaneously  on  each 
ouble  action  operating  ob  opposite  sides  of  the  ^oll  ^^T^ 
current  has  a  contrary  mrection,  the  resultant  effect 't   neiWt 

£di9on*s  Machine.^Tbd   next   important   d^ane  a  sai 
shall  notice,  in  the  Siemens  type  of  ^^enera^j^f;  when  COI 


l^as  succeeded  in  applying  topractice  .   -  ftUhnnirh  oomiWB*'!^' 
stmcted.    Its  total  weight  is  about  ;^^»  ^^^^  S^JtSJw^^ 


which  is  coupled  on  direct  to  the  »it  in  shape  M  adynaoM' 

of  900  amptes.    An  idea  of  itfv^nmalatoTS^  ihoQgh  heav^V^^^^ 


of  the  reaction  principle.— Eds.  Ei.'  '^#^5' 


^ 


; 
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parioig  it  with  the  largest  Gramme  made,  which  weighs  only  about 
one  ton,  and  yields  a  current  of  only  90  ampj^res. 

The  Edison  armature  resembles  in  form  that  of  Siemens,  but 
differs  essentially  in  the  method  of  its  construotion.  The  iron  core 
is  built  up  of  a  number  of  sheet-iron  discs,  or  washers,  insulated  from 
each  other  and  bolted  firmly  together  by  bolts  passing  through  them 
in  a  line  parallel  to  the  axis  of  the  core.  This  method  gives  the  ad- 
vantage  of  a  solid  iron  core,  and  prevents  the  circulation  of  local 
currents  whidi  are  usually  set  up  m  solid  cores,  causing  a  loss  of 
power.  Instead  of  the  usual  insulated  wire  the  coils  are  composed 
of  heavy  copper  bars  or  prisms,  longitudinallv  arranged,  and  insulated 
from  each  otioer  and  £rom  the  iron  core  unaemeath,  and  these  bars 
are  connected  at  each  end  by  copper  discs  of  the  same  diameter  as 
those  forming  the  core.  This  construction  affords  very  favourable 
results,  and  Uie  resistance  of  Ihe  armature  is  reduced  to  a  minimum, 
while  owing  to  the  ^Tinwlftr  space  between  the  bars  and  the  core,  a 
free  oiroulation  of  air  is  maintained,  thereby  reducing  the  tendency 
to  heat  and  increasing  the  capacity  of  the  machine.  Edison  uses  long 
cylindrical  masses  of  metal  for  his  field  magnets,  wound  with  only  a 
few  convolutions  of  wire;  and  by  this  arrangement  he  claims  to 
secure  a  more  powerful  magnetic-field  than  by  using  the  same  weight 
of  metal  of  shorter  length. 

The  Faccinotti  Type. -—'hi  the  year  1860,  Dr.  Paccinotti  suggested 
the  use  of  an  iron  ring  wound  round  with  insulated  wire,  which  he 
caused  to  rotate  between  the  poles  of  permanent  steel  magnets.  The 
object  of  Paccinotti  was,  however,  rather  to  produce  an  electro- 
motor-engine, than  a  machine  for  generating  electric  currents  ;  and 
the  advantages  of  the  ring  armature  remained  therefore  unreoogmsed 
ontQ  it  fouim  its  first  practical  application  in  the  invention  of  M. 
Onnune,  of  Paris,  as  mtroduoed  and  described  before  the  French 
Academy  of  Sciences  in  1871. 

The  Oramnu  Machine  is  generaUpr  considered  the  simplest  form  of 
apparatus  for  generating  electricity  by  mechanical  means.  At  any 
rate  its  action  is  easily  understood.  Around  the  soft-iron  ring, 
which  forms  the  core  of  its  armature,  a  series  of  independent 
bobbinB,  or  coils,  are  wound,  the  ends  of  which  are  connected  to 
oopper  plates  in  such  a  wa^  as  to  constitute  an  endless  coU  wound  in 
one  direction  around  the  rmg.  The  plates  are  insulated  from  each 
other,  and  so  arranged  as  to  form  a  commutator.  This  ring  is  caused 
to  rotate  between  two  powerfid  electro-magnets,  each  provided  with 
polar  extensions  overlapping  about  two-thirds  of  the  outer  periphery 
of  the  ring.  The  magnets  are  excited  by  the  currents  generated  in 
the  ooils,  and  the  currents  flowing  froth  the  machine  are  caught  up 
by  brushes  or  combs  which  press  on  the  commutator. 

The  Gramme  machine  is  very  popular,  and  is  extensively  used 
both  in  England  and  on  the  Continent. 

The  Brueh  Machine. — Closely  resembling  the  Gramme  in  its  general 
outline  appearance,  but  differing  materially  in  construction  and 
action,  is  that  Imown  as  the  Brush  dynamo,  which  has  recently  come 
into  extensive  use  in  the  United  States  and  England.  For  currents 
of  hig^  electromotive  force  the  Brush  machine  is  considered  a  good 
one.  Its  armature,  though  consisting  of  a  ring  like  that  of  Gramme's, 
is,  however,  differently  *<  built  up."  At  intervals  around  the  ring 
a  number  of  transverse  grooves  are  formed,  in  which  are  wound  the 
coils  or  bobbins,  all  in  the  same  direction ;  and  instead  of  forming 
a  continuous  circuit,  as  in  the  Gramme,  each  diametrically  opposite 
pair  of  coils  are  joined  to  each  other  by  one  end  of  each  coil,  while 
the  other  ends  of  the  pair  {i.e..  the  ends  conveying  the  current)  are 
oonnected  to  the  commutator  m  such  a  manner  that  a  ^rtion  oi  the 
current  flows  to  the  external  circuit  through  one  pair  of  brushes, 
while  another  portion  of  the  current  is  conveved  round  the  electro- 
magnets by  another  pair  of  brushes.  One  coil  of  each  pair,  in  fact, 
feeds  the  external  circuit,  whUe  the  opposite  coil  simultaneously 
magnetiBes  the  field-magnets  of  the  machinfi  itself,  thereby  strength- 
ening' the  magnetic-field. 

The  Burgin  Machine^  which  is  considered  a  useful  and  practical 
form  of  electric  generator,  is  the  invention  of  M.  Burgin,  of 
Switzerland.  Its  peculiarity  lies  in  the  construction  of  its  armature, 
'which,  instead  of  being  a  single  ring  as  in  the  Gramme,  is  made  up 
of  several  hexagonal  names  mounted  parallel  to  each  other  on  the 
eame  spmdle,  and  around  each  of  these  frames  are  wound  a  series 
of  bobbins  or  coils  as  in  the  Ghramme  ring.  By  inpreasing  the 
nmnber  of  these  frames  and  lengthening  the  electro-magnets  a 
higpher  electromotive  force  can  be  readily  obtained.  This  armature 
ia  considered  very  simple  in  construction,  easy  of  repair,  and  the 
coilfl  are  easily  wound,  but  the  manner  of  joining  them  up  is  some- 
-what  complicated  and  difBcult  to  explain.  The  me  access  of  air  to 
the  exposed  surfaces  of  the  frames  prevents  the  coils  being  unduly 
heated  by  the  current.  This,  at  first  sight,  appears  to  be  an  advan- 
ta^  possessed  both  by  the  Brush  and  Biirgin  machines  over  the 
ordinaiy  Gramme,  the  armature  of  the  latter  being  so  closely  and 
so  thickly  wound  that  it  is  apt  to  heat  with  the  current  when  oeing 
driTen  at  a  high  speed.  This  advantage  is,  however,  questionable 
-when  it  is  remembered  that  since  the  ring  in  the  one  case  is  only 
partially  surrounded  with  coiU,  in  the  other  case  it  is  completely 
enveloped.  So  that  for  rings  of  the  same  size,  and  driven  at  the 
eame  speed,  the  Gramme  certainly  gives  out  the  greatest  stream  of 
electriaty.  The  electro-magnets  in  the  BOrgin  machine  are  traversed 
in  their  entirety  by  the  induced  currents  similar  to  the  Siemens  and 
Qsaaoune  machines. 

The  Oukher  Machine, — The  last  machine  of  the  purely  ring  type 

^-irorthy  of  note  here  is  that  known  as  the  Giilcher,  which  is  a  modi- 

bft  amotion  of  Brush's  invention,  its  armature  being  somewhat  similar 

^iMMKr    *^^P^®  ^^'^  form^  with  the  difference  that  it  is  provided  with 

^vT^S^xo  sections  of  wire,  and  rotates  between  eight  field-magnets — 

™*y  pWri4af<^  ^^^'    ^*  ^  *^  provided  witfi  a  new  feature  consisting 


^^vW  ^  ^<^^f  forming  three  sides  of  a  at^uare  fixed  round  the 
I  jLp    ^,^t  not  only  the  sides  of  the  revolving  bobbins  are  under 


permanent  steel  magnets,  all  the  other  electric  ffenerators  of  recent 
construction  containing  the  more  compact  and  powerful  electro- 
magnets. In  construction  the  De  Mtotens'  maonine  consists  of  a 
Gramme  ring  armature,  mounted  on  a  spindle  and  rotated  within  a 
circular  frame,  on  which  are  placed  horizontally  a  series  of  powerful 
steel  horseshoe  magnets  on  the  principle  of  the  earlier  form  of  the 
Alliance  machines.  It  g^ives  alternating  currents,  and  its  coils  can  be 
connected  in  various  ways  so  as  to  give  tension  or  quantity  currents, 
as  may  be  required.  Great  effidencv  is  claimed  for  this  generator, 
the  adjustment  of  parts  is  simple  and  effective,  and  it  is  greatly  liked 
by  the  British  lighthouse  authorities. 

The  use  of  dynamo  machines  in  the  generation  of  electricity  for 
public  illumination  has  now  been  sufficiently  demonstrated  to  be  both 
practicable  and  economical,  especially  in  large  areas  where  consider, 
able  li^ht  is  required,  such  as  railway  stations,  harbours,  and  public 
institunons,  not  to  mention  lighthouses,  in  which  the  electric  light 
has  been  used  with  advantage  for  a  number  of  years  ;  and  again  in 
military  operations  dynamo  machines  play  an  important  ptart  in 
produomg  the  intense  light  rec[uired  for  illu 


lluminating  at  ni^ht  a 

stant  point  to  be  observed,  or  li^htin^  up  the  work  of  the  assailants 
in  sieges.  Evidence  of  their  utility  m  this  direction  has  recently 
been  supplied  in  connection  with  the  military  operations  during  ihe 
late  campaign  in  Egypt. 

Next  to  its  importance  in  the  production  of  the  electric  light, 
probably  the  most  useful  purpose  to  which  the  dynamo  has  yet  been 
applied  is  the  transmission  of  power.  This  property  depends  on  the 
pnnciple  known  as  the  reveraibiliiy  of  the  dynamo,  or,  in  other  words, 
the^  transformation  of  electrical  energy  into  mechanical  work,  whidi 
is  simply  the  converse  of  what  we  have  been  hitherto  considering  in 
regard  to  the  means  for  converting  mechanical  into  electrical  energy. 
In  the  transmission  of  power  by  electricity  the  current  is  generated 
in  one  machine,  from  which  it  is  conveyed  to. another,  which  may 
be  at*  any  distanoe,  and  may  be  utilised  to  set  machinery  of  any  kind 
in  motion. 

The  distance  over  which  the  electric  transmission  of  power  may  be 
carried  without  serious  loss  of  energy  is  still  a  matter  of  controversy, 
not  having  been  yet  proved  by  worxs  of  any  great  magnitude.  We 
have  it,  however,  on  the  authority  of  Dr.  Siemens,  as  the  result  of  a 
long  series  of  experiments  made  by  this  distinguished  electrician,  that 
the  total  loss  resulting  from  the  double  process  of  conversion  {i.e., 
the  conversion  of  mechanical  into  electrical  ener^,  and  secondly  the 
conversion  of  electrical  into  mechanical  work)  is  about  20  per  cent. 
To  this  loss  should  be  added  that  caused  by  the  resistance  of  the 
wires,  which  depends  on  their  leng^  and  sectional  area ;  so  that  for 
actual  work  it  is  considered  safe  to  assume  that  the  loss  sustainedf 
over  a  considerable  distance  does  not  exceed  60  per  cent,  which  will 
not  appear  very  great  when  compiu:ed  with  the  loss  sustained  in 
transnutting  power  by  compressed  air,  water,  or  other  means. 

Already  tramcars  have  been  caused  to  run  over  considerable 
distances  in  Berlin  and  Paris,  by  electricity  transmitted  from  a 
stationai^  generator  to  one  fixed  on  and  coupled  up  with  the  axle  of 
the  movmg  vehicle.  And  in  our  own  country  we  shall  soon,  let  us 
hope,  have  the  pleasure  of  seeing  the  first  really  pz^otical  attempt 
of  applying  successfully  and  economically  the  i»inoiple  involved  in 
the  electric  transmission  of  power  to  a  distance.  In  the  electric  rail- 
way now  in  course  of  construction  from  Portrush  to  the  Giant's 
Causeway,  it  is  proposed  to  mount  an  electro-motor  on  each  car,  which 
will  be  connected  with  a  stationary  dynamo  by  means  of  a  conductor 
laid  along  the  rails,  the  rails  themselves  forming  the  return  circuit. 

It  will  be  a  matter  of  congratulation  to  the  enterprise  and  scientific 
genius  of  Irishmen  should  wis  attempt  prove  successful,  it  being  the 
first  work  on  a  large  scale  of  the  Mnd  yet  attempted  in  the  United 
Kingdom. 

In  conclusion,  the  author  trusted  that  he  has  succeeded  in  imparting 
some  idea  of  the  fundamental  principles  and  construction,  as  well  as 
of  the  useful  applications  of  magneto-electric  and  dynamo-electric 
machines,  through  the  agency  of  i^oh,  it  is  not  too  much  to  hope 
that  we  may  live  to  see  l£e  vast  power  stored  up  in  great  waterfalls, 
in  the  perpetual  fiow  of  our  rivers,  in  the  rise  and  ndl  of  our  tides, 
and  in  the  onward  rush  of  mountain  streams,  utilised  and  rendered 
serviceable  to  the  wants  and  conveniences  of  man. 


ON  THE  TRANSFORMATION  OF  STA- 
TIC ELECTRICITY  INTO  VOLTAIC 
CURRENTS. 


to  tfe  ~  ^  tl^ence  but  ^so  tibeir  peripherv. 

we  Qoi^  cithw'  Maehine  is  partly  descended  from  the  Gramme  and 


thfe 


^J^r^  And  is  the  only  one  at  present  in  use  which  contains 


A  VOLTAIC  current  thrown  into  any  given  condnctor  deter- 
^  mines  by  induction  a  counter-current  into  a  closed  circuit 
'which  is  adjacent  and  parallel.  If  we  remove  the  inducing 
current  we  obtain  in  the  same  circuit  a  current  opposite  in 
direction  to  the  first.  If  the  resistance  of  the  induced 
current  is  great  enough,  the  two  currents  thus  produced 
take  the  character  of  tension  electricity  and  may  reproduce 
the  effects  of  ordinary  electric  machines.  This  is  the 
theory  of  the  Euhmkorff  coil. 

It  was  therefore  natural  to  ask  if  the  system  is  not 
reversible  ;  and  if,  in  other  words,  on  passing  the  discharge 
of  an  ordinary  electric  machine  into  the  fine  wire  of  a  coil 
we  might  not  obtain  in  the  thick  wire  an  induced  current 
of  a  very  feeble  tension  and  analogous  to  voltaic  currents. 
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It  was  only  in  1875  that  Bicbet  made  his  first  experi- 
ments. With  .a  Holtz  machine  and  a  Rnhmkorff  cou  he 
was  able  to  decompose  water  and  to  deflect  permanently  the 
needles  of  a  ^vanometer.  He  stopped  here,  and  whether 
he  did  not  seize  the  fall  importance  of  his  discovery,  or  that 
other  more  pressing  researcnes  drew  off  his  attention  he  did 
not  occnpy  himself  with  them  fnrther.  Professor  Qoir  also 
sought  to  transform  static  electricity  into  a  voltaic  current. 
The  announcement  of  the  discovery  of  the  French  savant 
caused  him  to  suspend  his  labours,  but  he  resumed  them 
when  he  saw  that  Bichet  had  laid  the  question  aside. 

For  the  success  of  the  experiment  the  electrical  discharges 
must  be  rather  strong.  Without  this  condition  (which  is 
easily  realised  by  the  aid  of  condensers)  the  effects  of  the 
induced  current  will  be  too  feeble  to  be  easily  observed. 
Mother  condition  is  that  the  interval  between  the  inducing 
^arks  must  not  be  too  great,  so  that  the  current  may  not 
lose  the  quasi-continuity  which  approximates  it  to  voltaic 
currents. 

This  current,  fnrther,  has  a  character  by  which  it  can  be 
readily  distinguished.  Instead  of  being  truly  single  and 
continuous,  it  is  double  and  discontinnous.  When  the  spark 
passes  into  the  thick  wire  it  determines  an  induced  current 
in  one  direction,  and,  immediately  after  the  passage  of  the 
spark,  another  current  in  the  inverse  direction,  but  the 
rapidity  of  the  electric  discharge  is  such  that  practically 
these  two  currents  only  form  one.  Another  cause  of  dis- 
continuity is  the  discontinuity  of  the  inducing  sparks. 
With  the  exception  of  these  two  characters  the  current 
behaves  in  all  respects  like  the  currents  produced  by  batteries 
with  liquids. 

Its  tension  is  at  first  very  feeble,  since  it  does  not  give  a 
roark,  even  on  the  slightest  interruption  of  the  circuit.  If 
the  current  is  put  into  the  acidulated  water  of  a  voltameter 
we  obtain  decomposition,  and,  under  each  receiver,  we  find 
a  certain  quantity  of  gas.  As  the  current  is  continually 
inverted  the  gas  is  a  mixture  of  oxygen  and  hydrogen,  the 
proportions  or  which  vary  in  each  experiment.  Perhaps,  by 
suitably  regulating  the  resistance  in  the  induced  circuit, 
we  might  find  the  means  of  eliminating  one  of  the  two 
simultaneous  currents,  and  of  thus  separating  one  or  other 
of  the  gases.  If  a  galvanometer  is  interposed  in  the 
circuit,  the  needle  is  not  sensibly  deflected  so  long  as  the 
circuit  does  not  present  a  special  resistance  ;  but,  if  we 
interpolate  an  interrupter  (e.g.,  Froment's  vibrating  reed), 
the  needle  is  suddenly  deflected,  and  this  deviation  is  con- 
siderable enough  to  give  a  hope  of  the  possibility  of  utilising 
the  induced  current. 

If  we  cause  one  of  the  rheophores  to  communicate  with 
a  file  and  run  the  other  over  the  teeth  of  the  file  we  have 
a  train  of  reddish  yellow  light  like  that  which  we  obtain 
on  repeating  the  experiment  with  the  wet  battery.  This 
phenomenon  is  not  that  of  the  spark.  It  is  due  to  particles 
of  iron  and  carbon  which  are  detached  from  the  file  under 
the  action  of  the  current,  become  fused  or  volatilised,  and 
establish  thus  a  kind  of  bridge  between  the  teeth  of  the  file 
over  which  the  rheophore  is  passed. 

The  two  rheophores  terminating  in  very  fine  carbon  points 
prepared  for  the  voltaic  arc  are  brought  in  contact.  On 
separating  them  carefully  we  see  at  once  a  jet  of  electric 
light  analogous  to  that  formshed  by  the  Gramme  machine 
or  the  batteries.  On  repeating  the  experiment  with  a  con- 
ducting wire  and  a  mercurial  oath  we  obtain  a  luminous 
arc  due  to  the  incandescence  of  the  mercurial  vapours.  This 
arc  is  less  bright,  but  more  durable. 

This  induced  current  on  circulating  round  a  cylinder  of 
soft  iron  produces  rapid  magnetisations  in  two  opposite 
directions  which  may  be  shown  either  by  the  magnetic 
spectra  obtained  with  iron  filings  or  by  the  vibrations  of  a' 
very  light  and  mobile  plate  of  iron. 

Lastly,  the  most  curious  experiment  of  all — the  induced 
current  produced  in  a  Rnhmkorff  coil  by  electric  discharges 
may  be  directed  into  a  second  coil  like  the  current  of  a 
battery,  and  determine  long  sparks  with  which  all  the  phe- 
nomena of  the  Rnhmkorff  coil  may  be  repeated. 

Thus  the  result  is  a  transformation  of  static  electricity 
into  a  dynamic  current.  If  with  the  small  Holtz  machine 
which  served  him  as  a  current-exciter,  M.  Goir  has  been 
able  to  decompose  water,  to  ignite  a  bad  conductor,  and  to 
produce  the  voltaic  arc  we  may  hope  by  improving  the 
apparatus  to  obtain  powerful  electric  currents  with  the 


machines  which  produce  static  electricity,  and  that  with  a 
much  less  expenditure  of  force.  Perhaps  by  nmltijlying, 
or  better  insulating,  the  discharges  of  atmospheric  ^ 
tricity,  we  mav  render  ourselves  masters  of  this  agent,  equally 
capricious  and  menacing,  and  turn  it  to  domestic  prnposes.— 
Les  Mondes, 


NEW  MODE  OF  EXPRESSING  THE 
WORK  AND  THE  ECONOMIC  RE^ 
TURN  OF  ELECTRICAL  MOTORS. 


M.  Marcel  Dbprez  has  just  presented  to  the  Acadimie  des 
Sciences  two  very  interesting  notes  upon  this  subject,  which 
we  shall  sum  up,  regretting  that  the  author  thought  proper 
to  introduce  a  new  word,  the  definition  of  which  is  some- 
what complicated,  and  which  for  this  reason  will  not  for 
some  time  come  into  general  use  among  industrial  and 
practical  men,  that  is  to  say,  among  those  whom  the  question 
mterests  most.  The  theory  is  applied  to  the  continnons 
motors  of  the  Paccinotti  type. 

In  a  motor  in  motion  there  is  equilibrium  between  the 
motive  couple  and  the  resistant  couple.  Let  us  suppose 
the  resistant  couple  to  be  defined  by  a  weight,  f,  sugpended 
from  a  lever  equal  to  O^ISO  (corresponding  to  a  cncum» 
ference  of  one  metre  of  development).  This  couple  wfllbe 
constant  whatever  the  speed  of  the  ring  may  be.  The 
motive  couple,  which  gives  equilibrinm  to  this  resiBtant 
couple,  corresponds  in  the  machine  to  an  expenditure  of 
energy  equal  to 

r  1' 

jP^  kilogrammetres  per  second. 

r  =  resistance  of  the  machine  in  ohms, 

I  =  intensity  of  the  current  in  amperes. 

This  expenditure  of  energy  has  the  effect  of  heating  the 
wire,  it  is  constant  for  a  constant  intensity,  and  completeljr 
independent  of  the  state  of  rest  or  motion  of  the  ring. 

A  fixed  expenditure  of  energy,  which  depends  on  the 
intensity  of  the  current,  corresponds  to  a  fixed  motive 
couple,  the  resistance  of  the  machine  remaining  constant. 
Representing  the  motive  couple  by  the  corresponding  re- 
sistant couple,  F,  as  we  have  just  defined  it,  we  have — 

9-81  ""  P  ^^^' 

This  power,  p  (f),  varies  with  the  arrangement  and  the 
absolute  size  of  the  motor ;  it  can  generally  be  only  deter- 
mined by  experiment.  Expressing  by  b  the  total  resistance 
of  the  circuit,  the  total  energy  expended  in  the  form  of  heal 
is  equal  to— 

9-81 
We  get  besides  by  comparison  (1) — 

9-81  ""     r   • 
Transposing  in  (2),  we  have  for  the  tol»l  quantity  ot 
heat — 

Adding  to  (3)  the  work  produced  by  the  motor,  we  shall 
obtain  the  total  work  expended  by  the  generator. 

Let  Fi  and  v^  be  the  motive  couple  and  the  angular  spcei 
of  the  generator. 

F  and  V  the  resistant  couple  and  the  angular  speed  of  the 
motor.  HOJ^AO*' 

The  absolute  work  effected  by  the  generator  is  Fj  v,  per 
second. 

The  work  produced  by  the  motor  is  f  v  per  second. 

The  total  heat  given  off  in  the  circuit " 

*p(F). 

We  derive  from  this  the  equation — 

"Work  expended 

by  tne 

generator. 

FiV,        =       ^      p(¥)     +TY. 


WoikprodiKed 

Total  heat.         hj  the 
motor. 


(») 
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And  the  economic  return,  k,  is  expressed  thus — 


F  V 


FV+^p(F) 


r     F 


with  iron,  the  iron  wire  in  such  cases  being  attached  at  the 
lower,  and  the  copper  wire  at  the  upper  groove,  the  connec- 
tion being  fonneo^by  the  ordinary  loop.  The  bolt  is  of  the 
usual  dimensions,  viz  :  to  serve  the  ordinary  2i  in.  by  8  in. 
termmal  arm  ;  it  can  be  fitted  to  the  ordinary  shackle  straps 


From  the  equation  (3)  we  find — 

FiVi  =  FV  =  ?lp(F). 
r 

The  work  lost  only  depends  for  a  constant  couple  on  the 

ratio  of  the  resistances,  -.    The  return,  K,  depends  on  three 
r 

factors.    1st,  the  speed  of  the  receiver  ;  it  increases  with  it ; 

2nd,  the  ratio  of  the  resistances,  -;  8rd,  the  factor,  -^-^ 
'  '  r  F 

that  is  to  say,  on  the  relation  of  the  heat  developed  in  the 
receiver  to  the  mechanical  couple  produced  by  the  current. 
This  is  the  quotient  which  M.  Marcel  Deprez  calls  the  prix 
de  V effort  statique — the  value  of  the  static  force. 

Practical  results.  We  derive  from  the  consideration  of 
the  value  of  the  static  force  some  interesting  results  from  a 
practical  point  of  view  of  which  we  shall  give  a  summary. 

The  return  increases  and  is  nearer  to  unity  for  a  given 

speed  as  ^  >  ^  approaches  more  nearly  to  zero.      The  con- 

F 

structor  should  therefore  seek,  for  a  given  weight  of  copper 
and  iron,  to  vary  the  relative  dimensions  of  the  inductors 
and  of  the  ring,  as  well  as  the  mode  of  coiling  the  wire  in 
order  to  diminish  as  much  as  possible  the  value  of  the  static 
force. 

The  consideration  of  the  value  of  the  static  force  shows 
also  that  a  single  motor  is  better  than  a  combination  of 
similar  motors  of  the  same  weight  taken  collectively. 

In  the  second  note  presented  to  the  Academic  des  Sciences 
on  the  27th  November,  1882,  M.  Marcel  Deprez  made  known 
the  fundamental  experiment  which  allows  of  estimating  that 
for  a  constant  intensity  the  motive  couple  remains  constant 
whatever  the  speed  of  the  ring  may  be. 

It  follows  as  the  last  consequence  that  the  diflference  of  the 
electromotive  force  developed  by  the  two  machines  remains 
also  constant.  In  fact,  let  b  be  the  electromotive  force  of 
the  generator,  e  the  electromotive  force  of  the  motor,  R  the 
total  resistance,  and  the  constancy  of  the  intensity  gives,  by 
virtue  of  Ohm*s  law, 


B  —  e 


=  I  =  constant ; 


tt  being  constant,  e  —  c  is  necessarily  so  also. 


LANGDON'S 


IMPROVED 
INSULATOR. 


LEADING-IN 


Up  to  the  present  time  the  only  form  of  terminal  insulator 
in  very  general  use  has  bee»  the  Bright's  shackle.  This 
arrangement,  although  mechanically  all  that  can  be  desired, 
is  electrically  very  defective,  the  insulation  of  a  complete 
shackle  termination  at  its  best  being  but  ^th  that  of  an 
ordinary  insulator.  The  general  method  of  leading  the 
w  ire  into  the  office  from  a  terminal  is  also  by  no  means  a 
satisfactory  arrangement.  Mr.  W.  Langdon,  the  well-known 
telegraph  engineer  of  the  Midland  fiailway,  has  recently 
devised  a  very  eflfective  form  of  terminal  insulator,  and  also 
an  improved  leading-in  cup,  which  are  decided  advances  on 
anythmg  yet  brought  out.  Figs.  1  and  2  show  the  new 
form  of  insulator.  It  will  be  seen  that  great  mechanical 
strength  is  obtained  by  carrying  the  metal  bolt  a  con- 
siderable distance  up  into  the  porcelain  cup,  so  that  the  pull 
of  the  wire,  which  would  in  an  ordinary  insulator  have  to 
be  borne  by  the  porcelain  alone,  is  here  practically  brought 
to  bear  on  the  bolt.  By  giving  a  very  oroad  base  to  the 
flange  of  the  bolt,  the  tendency  of  the  whole  insulator  to 
become  pulled  over  by  the  strain  of  the  wire  becomes  reduced 
to  a  minimum.  The  bolt,  it  may  be  remarked,  is  constructed 
to  withstand  a  strain  of  from  1,100  to  1,200  lbs.  The 
insulator  is  provided  with  grooves,  either  of  which  may  be 
used  for  the  line-wire  ;  but  which  will  also  be  found  par- 
ticularly useful  where  copper  wire  is  employed  in  conjunction 


Figs.  1  and  2. 

if  desired,  by  slipping  a  short  piece  of  iron  tube  over  the 
bolt  and  between  the  upper  and  lower  straps,  so  as  to  keep 
the  two  straps  apart. 

The  "  leaoing-in  cup,"  shown  by  figs.  3  and  4,  is  formed 
by  enclosing  an  insulating  tube  composed  of  glass  or 
porcelain  in  a  perforated  iron  hood.  The  insulator  tube 
projects  at  each  end,  at  that  nearest  the  pole  for  the  purpose 


^JJJTJUL— 


Figs.  3  and  4. 


of  embedding  it  in  the  pole,  and  at  the  distant  end  that  it 
may>  by  means  of  the  perforation  in  the  iron  hood,  become 
well  cleansed  by  the  rain.  At  a  short  distance  from  the 
mouth  of  the  insulating  tube,  the  space  through  which  the 
mitta-percha  arm  is  pe£»ed  is  contracted  so  as  to  centralise 
it,  and  thus  keep  it  from  touching  the  edge  of  the  tube.  A 
felt  washer  is  used  between  the  insulator  and  the  pole. 
These  leading-in  cups  have  been  employed  for  terminations, 
on  "  boxing  '"fixed  to  ordinary  rouna  creosoted  poles,  as  well 
as  on  spare  poles ;  in  either  case  they  form  a  very  efficient 
and  neat  termination. 


Wbioht  and  Mjlckie's  Glass  Blowing  Machine. — 
We  shall  shortly  place  before  our  readers  a  full  and  illustrated 
description  of  this  invention,  which  at  present  is  applied  to 
the  manufacture  of  glass  bulbs  for  incandescence  lamps.  It 
is  a  most  useful  adjunct  towards  the  cheapening  of  these 
lamps,  and  greatly  facilitates  the  rate  of  their  production. 
Messrs.  Wright  and  Mackie  have  by  means  of  this  machine, 
and  their  improved  methods  of  forming  the  vacuum  in  the 
lamp  bulbs,  rendered  a  real  service  to  the  cause  of  electric 
lighting.  Their  works  are  being  rapidly  completed,  and  in 
a  very  short  time  it  is  expected  that  the  manufacture  of  in- 
candescence lamps  will  be  carried  on  in  a  most  rapid  and 
extensive  way.  We  believe  we  are  correct  in  saying  that 
Messrs.  Wright  and  Mackie  will  be  prepared  to  undertake 
the  entire  construction  of  an^  known  system  of  lamps,  and 
that  thej  do  not  intend  to  limit  themselves  exclusively  to 
any  particular  form.  Doubtless  several  electric  light  com- 
panies will  gladly  avail  themselves  of  the  new  and  cheaper 
process  of  manufacture  devised  by  these  gentlemen. 
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In  the  Electrical  Eevibw  of  June  10th  there  will  be 
found  an  illostration  and  short  description  of  this  alternating 
current  machine.  We  then  expressed  a  hope  that  it  would 
not  be  long  before  we  could  give  fuller  particulars  respect- 
ing its  eflSciency.  Until  the  present  time  we  were  not  in 
a  position  to  publish  any  details  of  experiments  and  tests 
performed  with  the  macniney  but  we  are  now  enabled  to 
bring  before  the  notice  of  our  readers  two  reports  on  the 
Dandeu-Chertemps  systeoiy  compiled  by  Mr.  Robert  Sabine^ 
O.E.  We  may  remark  that  the  report  dated  June  of  the 
present  year  deals  with  the  first  machine  constructed  and 
sent  into  England^  it  being  constructed  solely  for  use  with 
Jablochkoff  candles,  and  dmering  in  many  details  of  manu- 
facture from  the  later  machines  which  form  the  substance 
of  Mr.  Sabine's  subsequent  report  dated  December,  1882. 

Copt  of  Kb.  Robsbt  Sabinb's  Fibst  Report. 

I  have  examined  the  dviuuno-electrio  machine  of  Meosieurs  Cher- 
tempe  k  ^Dandeo,  with  the  f oUowinpr  results.  I  found  the  machine, 
which  is  designed  to  sustain  ten  Jabloohkoff  lamps,  to  be  yerr  com- 
pact and  well  made.  It  is  on  the  alternative  current  princnSe,  and 
self -maf^tising.  Its  inducing  coils  are  made  to  rotate,  while  those 
of  the  mdooed  oirouit  are  stationary,  an  arrangement  which  greatly 
faoiUtates  any  necessary  supervision  or  manipulation  of  the  main 
oirouit  while  the  machine  is  In  motion.  The  supporting  frame  of 
the  induced  bobbins  is  constructed  entirely  of  insulating  material  for 
the  purpose  of  avoiding  the  development  of  the  so-o^led  Foucault 
currents,  and  this  is  unquestionably  a  means  of  saving  engine-power 
and  working  the  machine  more  eoonomioally  than  woula  otherwise 
be  the  case. 

Photometric  measurements  were  made  with  2  up  -to  8  Jabloohkoff 
lamps  in  circuit,  when  the  machine  was  driven  by  a  4  (nominal) 
horse -power  steam-engine,  of  which  indicator  diagrams  were 
simultaiieously  taken,  and  it  was  found  that  the  power  exx)ended  in 
the  machine,  short  conductors,  and  lamps  increased  as  foUows: — 


Lamps  on  circuiL 

Engine-power  expended 

on  machine, 

Iead^  and  lamps. 

Speed  of  machine. 

2 
4 
6 
8 

1*28  horse-power  i 
2-27          „            ( 
3-60          „            i 
4-26          „            ) 

1,150  revolutions  per 
minute. 

The  average  iUuminating  power  of  the  lamps  was  323  standard 
candles  (actual)  during  these  measurements. 

Similar  measurements  with  ten  Jablochkoff  lamps  and  upwards 
in  the  circuit  were  made  with  the  aid  of  a  20  (nominal)  horse-power 
steam-engine,  which  enabled  a  greater  velocity  of  rotation  to  be 
steadify  maintained. 

When  ten  lamps  were  in  drouit,  the  machine  hma  driven  at  1,226 
revolutions  per  minute,  the  engine-power  expended  in  machine, 
leads,  and  lamps  was  5*65  horse-power,  the  average  illuminating 
X>ower  per  lamp  being  430  standard  candles  (actual)  or  an  effective 
equivalent  of  762  standard  candles  (actual)  per  horse-power  ex- 
pended, which  is  as  high  as  can  be  expected  for  a  smaU  machine. 

The  light  given  by  the  lamps  was  remarkably  steady,  and  the 
carbon  rods  were  consumed  very  uniformly. 

At  the  desire  of  the  inventus  as  man^  as  16  Jablochkoff  lamps 
were  at  one  time  introdnoed  into  the  oirouit  and  burnt  steadily ;  while 
14  lamps  were  burning  the  average  iUuminating  power  was  found 
to  be  388  standard  candles  per  lamp.  The  machme  after  being  at 
work  for  two  hours  did  not  show  any  signs  of  heating,  so  long  as 
the  number  of  lamps  did  not  exceed  10.  But  when  16  lamps  were 
sustained  the  stationary  induoed  magnets  became  after  awhile  heated, 
the  rest  of  the  machine  and  the  moving  bobbins  remaining  odd.  I 
conclude  from  this  that  not  more  than  12.  Jablochkoff  lamps,  each 
giving  a  light  of  about  400  standard  candles  (actual)  could  be  safely 
worked  continuously  bv  this  little  machine. 

The  commutator  which  directs  the  currents  from  one  of  the 
stationarr  electro-magnets  into  the  magnetising  circuit,  works 
against  the  brushes  perfectly  free  from  sparks. 

In  the  foregoing  tests  the  ooils  of  the  machine  and  the  lamps  in 
drouit  were  connected  up  in  series. 

The  terminals  of  the  machine  are,  however,  arranged  so  that  the 
current  of  each  induoed  bobbin  may,  if  required,  be  conneoted  so  as 
to  actuate  a  separate  and  independ^t  lamp  drouit. 

A  very  in^;enious  arrangement  is  employed  for  short-oircuitiiig 
each  of  the  mduced  bobbins  bjr  the  armature  of  a  small  electro- 
magnet whiofa  falls  upon  the  terminal  blocks  in  the  event  of  a  rupture 
of  the  outer  lamp  drouit. 

In  point  of  oont  I  should  say  that  this  machine  would  certainly  be 
tlie  cfaeapMi  I  h«v#  seen  capable  of  keeping  an  equal  number  of 
lamps  in  a^lkw. 

Tours  faithfully. 


7,  Gbeat  VfuxoaxBrsBk  8tbkbt  Buzlddtos, 
LoiTDOir, 

E.C. 
hth  D^emhn^  1882. 

CHERTEMPS'  DYNAMO  MACHINES. 

DxAB  Sib, — I  have,  at  your  request,  tested  two  of  the  Ghtrteauw 
machines  which  you  have  at  Charles  Street,  Hatton  Garden. 

In  reply  to  the  questions  asked  in  your  letter  to  me  of  the  24th 
November,  I  beg  to  say  that : — 

1.  I  find  the  smallest  machine  (alternating  cunest)  keepi 
twenty  Edison  A  16-oandle  lamps  incandescent  at  an  expenditon  of 
about  2  horse-power  as  indioatea  by  M.  Morhi*s  dynamometer  iriiidt 
is  F^|Aoed  between  the  steam-engine  and  the  machine. 

The  maTJmum  number  of  lamps  which  I  saw  in  drooit  at  one  tint 
was  twenty-five,  which  numbOT  was  then  reduced  by  five  it  t 
time.  The  horse-power  indicated  by  the  dynamometer  fell  euh 
time  proportionally  to  the  number  of  lamps  removed  from  the 
oirouit. 

2.  The  medium-si^ed  machine,  when  giving  alternate  currents  with 
its  induoed  bobbins  parallel,  was  put  m  drouit  wi^  52  Edison  A 
lamps,  which  were  kept  incandescent  at  an  average  of  17*5  caodki 
with  an  expenditure  of  6'2  horse-power  indicated  by  the  dynamooieter. 
The  machine  was  afterwards  connected  up  so  as  to  give  oontiniuNtt 
current,  the  same  number  of  lamps  being  kept  incandescent  at  in 
average  of  15*1  candles  per  lamp,  while  the  indicated  hoTBc-powvr 
was  5*1,  showing  that  in  so  far  as  lighting  power  goes  dreniti  wifli 
alternate  and  continuous  currents  generated  by  w  same  madiiM 
give  much  the  same  result.  In  each  instance  over  80  per  oent 
of  the  power  given  to  the  dynamo  machine  was  accounted  for 
electrically,  and  over  65  per  cent,  was  aooounted  for  in  the  lampi 
alone. 

3.  The  same  machine,  with  its  induoed  bobbins  in  series  and  giriag 
alternate  currents,  was  then  connected  with  and  kept  in  action  too 
Jablochkoff  lamps,  also  in  series,  at  a  total  expenditure  of  4*9  hone- 
power  indicated  by  the  dynamometer  as  being  given  to  the  dynamo 
machine.  The  number  of  lamps  was  changed  1^  two  at  a  time  and, 
the  difference  of  the  power  given  to  the  machine  being  obsffved  at 
the  dynamometer,  it  was  seen  that  the  power  employed  wu 
alwa^rs  proporticmal  to  the  number  of  lamps  in  circuit,  the 
machine  regulating  this  automatically.  when  maintainiaf 
the  Jablochkoff  lamps  about  80  per  cent,  of  the  power  gxreo 
to  the  dynamo  was  accounted  for  electrically,  and  with  over 
four  lamps  in  drouit  about  65  per  cent,  was  acoounted  for  hi  the 
lamps  alone. 

I  consider  that,  having  regard  to  their  size  and  vreight,  the  effidenej 
of  these  dynamo  machines  both  for  arc  and  incandeeoent  lamps  isreij 
satisfactory. 

I  endose  the  details  of  the  tests  made  vrith  the  larger  of  the  tvo 


Yours  faithfully. 


EGBERT  SABINE. 


B.  Appleoabth,  Esq., 
Mansion  House  Chambers,  E.C. 


Chsbteicfs*  (Msdiuk-bized)  Machine  tested  with  52  Eusoi 
A  Laxps  (Fbekch-xadb)  connected  Paballel  with  Sbost 
Leads. 


Madt  CiBonrr  (external) : — 

Current  per  lamp     

„      for  52  lamps,  tf       

Fotcoitial  difference,  f         

Horse-power  accounted  for)     ^J.^.  ^ 
in  52  lamps )    746 

Main  CiBonrr  (internal)  :— 

Current  (as  before),  c  

Besistanoe  of  5  boobins  paralld,  r 
Horse-power  acoounted   for  'i    r  c^ 
in  internal  wire         ...  >  TiS'' 


Wi 


'W^^ned) 


ROBEBT  SABIKE. 


MAOMICriBING  ClBOUIT : — 

Current  in  magnetising  drouit,  Ci 
Besistance  in  magnetifllng  drouit,  r. 
Horse-power  accounted  for  *)  .^j_?l  __  -« 
in  this  amount  ...         j    746  * 

Speed  of  dynamo,  rev.  per  min 

Pull  on  dynamometer,  X'     

Speed  of  dynamometer,  rev.  per  min.,  «... 
Indicated  horse-power  3*21  xlO-*  <  (A -20) 

=  W  

Horse-power   aooounted  for   electrically, 

(m^xi^jXit,)  

Proportion  of  horse-power  1    ic^Wx^w^ 

electrically  accounted  forj         ^ 
Proportion  of  horse-power  acoounted  )    w 

for  in  lamps  alone  )  W 

Horixontal  (front)  candle-power   of   one 

lamp  (average)      


0*68a 
3o*4a 
85t 

4  03 


35-4a 
0*3«» 

0*50 


6-5a 
7-4« 

0*42 


1,180 

49ldk)g. 

663 

6*2 

4*95 
0*80 

0*65 
17-5 


0*66a 
3*41 


Jl-3a 
0-3« 


6Sa 
rim 

0*48 

1,174 

4^kikf. 

648 

51 

4-« 
0-84 

0*<l 
151 
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Gbebibicfs'  (MsdiuiK'Bzzbd)  Drsuifo  Maghxkx  TwstxDima 
jABLOcHKonr  CAin>LES  oojiKBOTBD  IN  Sebhs. 


Number  of  lamps  in  oircnit,  n     ... 

10 

8 

6 

4 

2 

I.  MaxnCxbouit. 

Gan«nt  in  amp^B,  0        

5-6 

6-5 

6-3 

60 

6-0 

Intemal  resistance  in  ohms,  r     ... 

7-3 

7-3 

7-3 

7-3 

7-3 

Hdne-poworaocounted  ^e^r 
forintemally              j  746  ~" 

0-30 

0-30 

0-27 

0-24 

0-24 

External    potential-difference    of 
lamps,  volta,  s    

430 

344 

258 

168 

88 

Hone-power  accounted  ^  k  r           . 
for  in  lamps                j  746  "^     » 

3-16 

2-63 

1-93 

1-15 

0-60 

XL  Maovbtisxno  (Field)  Gibcuit. 

Current  (amperes),  <?r         

Besistance  of  wire  (ohms),  r^ 

6-4 

6-0 

4-6 

4-1 

3-7 

7-4 

7-4 

7-4 

7-4 

7-4 

Hone-power  aooonnted  )  «?  r, 
for  in  field  circuit       j  746  ""^^^ 

0-29 
1,242 

0-2& 
1,230 

0-21 
1,236 

017 
1,260 

014 

Speed  of  dynamo  • 

1,218 

Poll  on  dynamometer  in  kilog.,  X; 

42 

36 

32 

28 

24 

tions  per  minute,  «        

665 

666 

678 

676 

678 

Indioatedhor8e-power,3*21  x  10-^  8 

(*-19)=±W       

4-9 

3-7 

30 

20 

1-2 

for.wxufjxwa 

3-75 

108 

2-41 

,1-56 

,0-98 

Proportion  of  horse-power  electri- 

L r- 

cally  accounted  for        

0-77 

0-83 

0-81 

0-78 

0-81 

Piroportion  of  horse-power  electri- 

cally accounted  for  in  lamps    ... 

0-64 

0-68 

0-64 

0-67 

0-60 

one  lamp*...        ...        ... 

289 

334 

321 

308 

279 

On  Tuesday  evening  last  we  had  an  opportnnitj  of  seeing 
two  of  these  alternating  current  machines  in  action  at  ^5^ 
Charles  Street,  Hatton  (harden,  where  they  were  shown 
nnder  the  auspices  of  Messrs.  Applegarth  and  Wills.  The 
small  machine  was  joined  np  with  20  incandescence  lamps 
and  Mr.  A^^legarth  disconnected  Uiem  one  bj  one  until  onij 
a  sin^e  lamp  was  left,  which,  however,  did  not  increase  per- 
ceptibly in  brilliancy,  althongh  the  machine  was  running  at 
the  same  q)eed  all  the  time.  This  however  is  easily  under- 
stood in  such  a  construction  of  machine,  the  lamps  being 
connected  in  multiple  arc.  That  which  is  not  so  easy  to 
explain  is  the  proportionate  automatic  regulation  of  the 
machine  for  work  to  be  done  when  connected  up  with 
Jablochkoff  candles  in  series.  It  would  be  a  very  interest- 
ing matter  to  construct  a  Dandeu-Chertemps  machine 
weighing,  say,  12  cwt.  complete  and  compare  its  effidency 
with  that  of  the  recently  exhibited  "Ferranti."  The 
machine  which  kept  the  52  Edison  lamps  in  action  is  very 
small  and  its  weight  cannot  be  much,  but  we  could  not 

Sit  any  definite  information  on  this  point.  In  regard  to 
r.  Sabine's  tests  we  can  only  draw  attention  to  the  fact  Uiat 
the  Morin  dynamometer  may  or  may  not  have  given  accurate 
results.  However,  we  have  no  reason  to  doubt  its  correct- 
ness and  only  draw  attention  to  it  as  a  possible  item  of  un- 
certainty. As  far  as  we  can  judge  at  present  the  Dandeu- 
Chertemps  system,  the  principle  of  which  is  of  course 
coimnon  to  many  machines,  appears  to  have  a  promising 
Aitnre  before  it  and  as  far'  as  merit  goes  should  command 
sacceas. 


Pbbsonal.— It  may  interest  our  readers  to  know  that 
Messrs.  H.  and  E.  J.  Dale,  the  well-known  electrical  instru- 
ment makers,  have  succeeded  to  the  business  so  long  carried 
on  hj  Mr.  P.  J.  Cox,  of  26,  Lodgate  Hill. .  This  extensive 
addition  to  their  already  considerable  demises  will  enable 
them  to  keep  in  stock,  ready  for  iixuned!iate  U8e,.the  largest 
collection  of  electrical  apparatus  in  London.  1^,  addition  to 
this  they  will  keep  a  most  complete  assortment  of  photo- 
graphic, optical,  chemical,  &o.,  materials  and  appliances. 
The  Messrs.  Dale  have  now  three  establishments  :  the  one 
above-mentioned,  3a  and  4,  Little  Britain,  and  9,  Kirby 
Street,  E.G.  They  have  established  a  dynamo-electric 
machine  jfoctoiy  at  the  latter  place.  Messrs  Dale  notify 
that  with  the  resource^  now  at  their  command  they,  intend 
io  keep  in  the  forefront  of  scientific  industry.  We  wish 
;heia  every  success.    . 

■ ^~ ; , ^ ■■■.■      'V/ 

^  The  oarbonB  tised  ii^  theee  measuremeota  were  appaoentlj  of 
nfetior  quality. 
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in  doth,  can  be  had,  price  £7  10s.  each. 
Cloth  cases  for  binding  Thb  Elbotbical  Rbvisw  supplied. 
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payable  to  H.  Alabaszeb. 


CORRESPONDENCE. 


THE    PATENT    ELECTRIC    GAS    IGNITING 
COMPANY. 

To  the  Editors  of  The  Electrical  Bbyisw. 

Dear  Sirs, — ^While  acknowledging  the  pnblic  spirit  and 
the  laudable  motive  which  has  \m  yon  to  the  criticisms  in 
yonr  issue  of  the  9th  inst.  upon  the  prospectus  of  the  "  Patent 
Electric  Gas  Igniting  Company,  Limited/'  I  cannot  help 
thinking  that  these  are  basea  solely  upon  yoxur  perusal  of  the 
prospectus,  and  not  upon  an  examination  of  the  different 
app^*atu8  and  patents  acquired  by  the  company.  You  will 
agree  with  me  that  on  the^value  of  these  alone  will  depend 
the  correctness  of  the  anticipBitions  set  forth  in  the  prospectus, 
and  whether  the  statements  contained  therein  are  exaggerated 
or  not. 

From  intimate  knowledge  of  the  construction  of  the 
electric  gas  lighter  and  experience  of  its  appreciation  by  the 
public  Utherto,  I  can  substantiate  the  truthfulness  of  the 
advantages  enumerated,  and  can  see  no  reason  to  doubt  the 
general  soundness  of  the  predicted  success  so  confidently 
stated. 

You  yourself  acknowledge  that  many  others  have  tried  to 
produce  contrivances  for  gas  lighting  by  electricity,  which 
goes  to  prove  the  existence  of  a  public  want  in  tlmt 
direction,  and  your  principal  strictures  appear  to  arise  from 
the  hitherto  lack  of  success  of  such  attempts.  Now  I  can 
affirm  that  Clarke's  patent  gas  lighter  is  in  every  way, 
scientifically  and  commercially,  a  success,  and  fhlfib  com- 
pletely all  requirements,  and  as  a  proof  of  this,  I  may  say 
over  10,000  have,  within  a  very  short  time,  been  sold  in  the 
Manchester  district  done,  and  that  the  demand  exceeds  the 
supply  by  as  many  thousands  more.  As  the  lighter  is 
alr^y  Ming  extensively  sold,  your  readers  have  an  oppor- 
tunity of  examining  its  construction  for  themselves,  tnere- 
fore  I  need  not  enter  into  detail,  but  referring  to  your 
statement,  which  I  fully  endorse,  regarding  the  form  of  the 
battery  and  coil,  I  am  not  aware  of  any  possible  combination 
of  existing  batteries  and  coils  that  could  be  used  for  the  same 
purpose.  However,  the  company  is  ^not  dependent  on  the 
manufacture  of  these  lighters  alone)  but  the  battery  itself 
and  the  particular  construction  of  the  coil  are  applicable  and 
useful  for  so  many  different  electrical  purposes  that  I  con- 
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fidently  anticipate  unprecedented  results  for  the  company 
from  the  manufacture  and  sale  of  these  two  items  solely. 

On  the  value  of  the  battery  as  such  the  company  have  the 
most  flattering  testimony  fh)m  such  eminent  electrical 
authorities  as  Sir  W.  Thomson^  Messrs.  Preece,  De  La  Rue, 
&c.y  it  being  small,  constant,  hermetically  sealed,  portable, 
and  producing  no  internal  action  when  not  in  circuit,  there- 
fore well  adapted  for  telephones,  bells,  medical  and  testing 
work,  &c.,  and  fiacilitating  the  more  general  adoption  of 
electrical  appliances  by  the  public. 

The  coil,  from  its  exactness  and  cheapness,  will  recom- 
mend itself  to  the  notice  of  electrical  mstrument  makers. 

As  to  the  chances  of  profits  arising  to  the  company  from 
the  sale  of  concessions  and  foreign  patents,  if  what  I  have 
stated  above  is  true,  the  business  in  England  must,  with  good 
management,  succeed,  and  then  it  cannot  be  difficult  to 
dispose  of  these  to  the  advantage  of  the  original  share- 
holders. While,  for  the  company  itself,  I  can  say  from 
personal  acquaintance .  that  with  such  a  directorate  and 
manager,  whom  I  have  found  to  be  thorough  men  of  busi- 
ness and  gentlemen  far  too  scrupulous  to  insert  in  a  pro- 
spectus anything  not  entirely  in  accord  with  their  conviction, 
good  management  is  assured. 

So  convinced  am  I  of  this  that  I  have  identified  myself 
with  them  both  as  a  shareholder  and  as  the  chief  contractor 
for  the  general  sale  of  their  manufactures,  and  I  shall  always 
be  happy  to  give  all  information  regarding  these  to  any  one 
interested. 

Feeling  sure  that  you  would  not  willingljjr  impede,  but 
rather  are  eager  to  promote,  the  general  adoption  of  electri- 
city to  all  useful  purposes,  I  trust  you  will  not  consider  this 
letter  too  great  an  encroachment  upon  your  valuable  space. 
Thaimng  you,  I  am,  dear  Sirs, 

Yours  truly, 

G.  BINSWANGER. 

29,  Aldermanbury,  E.G.,  December  llfh,  1882. 

[In  reply  to  our  correspondent's  arguments  in  favour  of 
the  above  company,  we  may  say  that  we  }iave  examined  one 
of  Clarke's  patent  gas  igniters,  and  we  tuink  that  as  far  as 
its  purpose  goes  it  is  quite  a  success — indeed,  we  have  never 
seen  anything  so  good  before.  We  have  yet  to  learn  that 
the  conviction  of  a  directorate  necessarily  means  the  success 
of  a  company's  operations ;  in  fact,  we  have  too  many 
proofs  to  the  contrary.  We  should  be  pleased  to  feel  that 
the  sanguine  anticipations  of  Mr.  Binswanger  would  be 
carried  out,  but  we  ao  not  think  it  incumbent  upon  us  to 
withdraw  any  of  the  remarks  contained  in  our  article  or  to 
conunent  further  on  the  matter. — Eds.  Elec.  Rev.] 


THE  B.  T.  K.  SYSTEM  OF. ELECTRIC  LIGHTING. 

To  the  Editors  of  The  Electrical  Review. 

Sirs, — I  should  be  obliged  if  you  or  one  of  your  many 
correspondents  would  assist  me  by  explaining  the  following 
diflSculty  which  occm*s  to  me  respecting  the  B.  T.  K.  system 
of  incandescent  electric  lighting : — ^We  Imow  that  incan- 
descent lighting  requires  a  current  of  low  tension  and  great 
quantity.  Then  how  is  it  that  in  the  above  system  a  Brush 
arc  machine,  producing  a  current  of  high  tension  and  low 
quantity,  is  used  to  ch^ge  a  reservoir  composed  of  secondary 
batteries  connected  in  series  ?  Does  the  current  undergo  a 
change  of  nature  in  course  of  accumulation,  and  the  charge 
emitted  possess  the  properties  of  an  incandescent  current  ? 
It  appears  to  me  neceasai^  that  it  should  do  so  in  order  to 

Eroauce  incandescence  without  breakage.    If  so,  how,  and 
y  what  agency  ? 

Yours  truly, 
December  7th,  1882.  R.  A. 

[To  charge  secondary  batteries  in  series  we  emplov  a 
dynamo-electric  machine  of  greater  electromotive  force  than 
the  combined  secondarv  cells  possess  when  AiUy  charged. 
For  instance,  if  we  had  to  charge  150  cells  in  series,  we 
should  make  use  of  a  machine  having  an  electromotive  force 
of  considerably  more  than  300  volts,  as  each  cell  represents 
something  over  2  volts  when  charged  fully.  Our  cor- 
respondent will  quite  understand  that  the  charging  battery 
or  machine  must  be  more  powerful  than  the  receiver,  other- 
wise in  a  certain  time  the  latter  would  have  an  equal  electro- 
motivp  ^'^'^  '^th  the  former,  and  would,  therefore,  oppose 


any  further  charge.  There  is  no  such  term  as  an  *'m^. 
descent  current."  The  amount  of  current  passing  in  any 
circuit  depends  upon  the  resistance  of  that  circnit  and  the 
electromotive  force  of  the  generator.  If  "  R.  A."  connected 
up  20  Swan  lamps  (of  the  41  volt  and  18  candle-power 
type)  in  multiple  arc,  he  would  require  a  machine  wonndto 
give  41  volts  or  a  trifle  more,  and  a  current  of  26  amp^ 
which  divides  in  20  parts  through  an  external  redgtanoe 
(lamps)  of  1*57  ohms.  On  the  other  hand  he  might  connect 
the  20  lamps  up  in  series,  and  it  would  then  be  necessary  to 
wind  a  machine  to  give  820  volts,  or  tfaereabonts,  electro- 
motive force,  and  a  current  of  1*3  amperes  thron^h  an  ex- 
ternal resistance  (lamps)  of  680  ohms.  The  h'ghtmg  effect 
would  be  the  same  in  both  cases. — Eds.  Elec.  Kev.] 


THE  BRUSH  COMPANIES  AND  THE  LANE-FOI 
LAMP. 

To  the  Editors  of  The  Electrical  Review. 

Sirs, — I  think  your  article  in  this  day's  Review  oa 
**  The  Brush  Companies  and  the  Lane-Fox  I^p ''  is  a  7107 
&ir  statement  of  tne  case.  The  position  of  the  shareholder 
in  some  of  those  companies  I  take  to  be  this  : — 

We  ventured  on  the  faith  of  plausible  prospectnaes  to 
invest  in  property  we  did  not  understand,  and  we  paid  ik 
prospectus-makera,  who  did  understand  it,  large  soma  for 
certain  concessions.  So  fikr,  good.  We  made  a  bad  bargp 
and  we  must  be  prepared  to  abide  by  it ;  but  in  doe  time 
it  turns  out  that  the  other  side  have  sold  more  than  thej 
are  able  to  convey.  Are  we  not  then  fairly  justified  inie- 
considering  tiie  transaction  and  rescinding  the  entire  con- 
tract ?  If  I  contract  to  purchase  two  houses  for  one  sum, 
but  find  the  title  to  one  of  them  is  bad,  I  cannot  be  oooh 
pelled  to  take  the  other,  though  I  may  claim  damages  for 
the  breach  of  contract. 

With,  regard  to  the  tabular  statement  annexed  to  joar 
article  and  ^^  compiled  from  official  returns  at  Bomenet 
House,*'  I  would  point  out  that  as  regards  the  YorUure 
Brush  Company  it  is  very  misleading.  The  capital  isBoed 
is  not  £200,000,  as  only  61,638  two  pound  shares  haTe 
been  issued,  including  25,000  to  the  vendors  "  conside^as 
paid."  This  was  admitted  by  the  chairman  at  the  meeting  on 
November  15th,  reported  in  the  Electrical  Review  of  tl« 
18th.  Again  I  6ni  under  « calls  paid"  £122,948  lOg^ 
but  this  also  includes  shares  considered  as  paid,  for  Ibe 
chairman  admitted  (vide  your  report)  that  after  settlement 
with  the  vendors  there  was  only  a  capital  of  £23,000  to  go 
on  with. 

It  appears  to  me  that  '^The  Companies  Acta"  TeqmR 
further  amendment  in  many  particulars.  Is  it  not  dbond 
to  publish  officifd  returns  of ''  capital  issued  "  as  so  naoj 
hundred  thousand  pounds,  simply  because  that  amoont  htf 
been  offered  to  die  public  ? 

Yours  obediently, 

A  SHAREHOLDER 

December  9th,  1882. 


THE  ELECTRIC  LIGHTING  ACT. 

To  the  Editors  qfTws  Electrical  Rkvikw. 

Dear  Sirs,  —  The  remarks  lately  made  by  llr. 
Chamberlain  as  to  the  Board  of  Trade's  action  toochBig 
Electric  Light  are  certainly  in  favour  of  compsaw 
desirous  of  showing  what  they  can  do,  enabling  them  to 
spend  their  (in  many  cases)  too  easily  obtained  csqpital  with- 
out parish  assistance,  in  the  sh^  of  a  contract  to  ligfat  tk 
principal  thoroughfiures  of  the  district.  Most  of  the  neir  1^ 
companies  will  mbour  under  considerable  disadvantages,  m 
I  would  strongly  advocate  their  not  acting  hostile  to^  bet 
running  concomitant  with  the  vestry  authorities.  Tii^  ^ 
no  doubt  that  in  the  event  of  several  companies  apnljiDg* 
a  parish  for  "  jjermission,"  those  who  have  to  deooe  ctonot 
fail  to  be  (using  a  word  most  applicable  at  this  tnK' 
fogged.  Again,  to  cater  for  the  illumination  of  w  efitc*^ 
district  may,  in  many  instances,  be  more  than  the  tosA^ 
a  company  can  well  stand,  loolang  to  the  &ct  that  ^^"^ 
in  all  probability  carrying  on  good  work  elae^dieie.  ^ 
would  It  not  be  better  for  the  local  aathorities  to  dosor 
scrutinise  the  systems,  making  up  their  minds  to  1^ 
for  their  own  fighting,  say,  one  system  in  the  wite  ^ 
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larger  stieets  of  the  parish  ;  another  mode,  where  the  areas 
are  spacious  and  extensive  ;  and  a  third,  if  practicable,  where 
lanes  and  narrow  streets  have  to  be  dealt  with,  in  each  and 
eveiy  case,  allowing  the   company  installed   to    provide 

trivate  lighting  in  the  section  or  the  parish  where  they  have 
ud  their  cables  ?  It  might  happen  tnat  the  proprietors  of  a 
system  selected  by  a  vestry  for  adoption  in  a  part  of  the 
custrict  might  decline  to  entertain  the  proposal,  in  which 
case  the  authorities  would  have  to  select  another  and  the 
company  reserve  their  money  for  what  they  might  consider 
a  better  installation. 

Taking  a  survey  of  the  various  systems  now  before  us 
and  under  what  circumstances  the'  best  of  them  would 
be  the  proper  light  in  the  right  place,  I  might  be  allowed 
to  suggest,  for  large  open  spaces  and  lofty  railway  stations, 
if  not  too  expensive,  "Siemens,"  not,  however,  pitching 
the  poles  as  high  as  in  the  late  Gitv  trials ;  if  the  price 
forbids,  "  BrocUe/'  if  he  will  behave  better  and  not  hum  so 
much. 

For  long  roads  where  good  h'ghting  is  required,  appearance 
or  uniformity  not  being  a  desideratum,  perhaps  no  better 
lamp  than  "Weston.*' 

For  streets  where  uniformity  and  neat  and  trim  appear- 
ance are  required,  "  Jablochkoff'*;  this  also,  I  may  say  all 
round,  is  for  every  purpose,  in  or  out  of  doors,  the  best "  arc  *' 
lamp. 

For  narrow  streets  and  lanes,  having  the  lamps  swung 
across  the  streets,  fixed  to  a  bar  placed  hic^h  up,  a  "  Pilsen  '* 
or  a  "Brush"  might  be  employed.  I  have  thus  very 
roughly  gone  over  a  few  of  the  best  arc  lamps,  leaving 
entirely  out  of  account  incandescent  globlets:  they  are 
really,  in  street  or  public  lighting,  not  so  good  as  gas ;  only 
in  small  rooms  do  they  score.  For  outeide  illumination, 
which  we  require  to  be  of  a  better  description  than  at 
present,  the  use  of  an  incandescent  lamp  \Bnot  an  improve- 
ment. Most  of  the  arc  companies  above-named,  in  the 
Ertions  of  the  parishes  or  districts  allotted  to  them,  would 
able,  no  doubt,  to  introduce  the  incandescent  lamp  they 
thought  best  suited;  by  some  such  plan  capital  would,  I  think, 
be  saved ;  no  unnecessary  laying  of  wires  need  take  place, 
and  the  vestries  would  have  an  opportunity,  if  they  had  more 
than  one  system  installed  in  their  district,  of  judging 
which  did  the  work  best]  and  which  was  most  reasonable. 
The  term  of  years  at  first  accorded,  and  it  ought  not  to  be 
less  than  three,  having  expired,  they  would  be  enabled  to 
decide  which  for  the  future  was  to  be  the  "parish 
lamp." 

Before  concluding,  a  few  words  touching  fogs. 

This,  in  the  future  of  electric  lighting,  is  a  serious  ques- 
tion. The  ever-handy  servant,  gas,  has  only  to  be  turned 
on,  and  in  foggy  weather  our  darkened  residences,  or  places 
of  business,  licome  bright  and  cheery.  With  electric  light 
it  is  a  more  difficult  matter.  Steam-engines  and  dynamos 
have  to  be  set  in  motion.  True,  if  accumulators  are  ever 
perfected,  a  store  of  electricity  will  be  to  hand,  to  turn  on 
when  required.  In  these,  our  seemingly  ever-increasing 
darkening  winter  days,  there  is  to  te  considered  what 
system  in  lighting  by  the  new  method  is  best  adapted 
for  fog.  In  most  the  blue  or  yellow  ray  predominates. 
Such  in  thick  fogs  are  hardly  visible ;  the  red  ray  alone 
permeates  the  thick  and  cloudy  atmosphere,  and  perhaps  for 
such  "  JablochkofT  "  stands  best  adapted.  Many  months  ago, 
when  foRs  hung  thick  on  the  banks  of  the  Thames,  and 
when  other  systems  were  in  the  streets,  hardly  more  dis- 
cernible than  gas,  I  have,  in  my  rambles,  often  noticed  the 
lamp  on  the  Embankment  clear  and  distinct  at  over  fifty 
yards.  The  gas  lights  could  not  be  seen  until  at  the  lamp- 
post one  had  arrived,  whQe  standing  at  the  foot  of  a  Jab- 
loehkoff  lamp,  one  distinctly  saw  the  next,  with  a  "  halo  "  of 
the  one  succeeding.  Perhaps  some  of  your  able  scientific 
correspondents  will  give  us  tneir  views  on  this  most  interest- 
ing suDJect. 

In  the  use  of  electricity  as  a  h'ghting  medium  in  com- 
paratively clear  weather  we  go  on  steadily  improving. 
SiiU  we  have,  in  this  our  fog-girt  isle,  yet  to  discover  by 
what  means,  or  by  what  chemical  introduced  into  the  elec- 
trodes, the  proper  ray  can  be  developed,  so  as  to  show 
through  fog,  thereby  assisting  us  in  lighting  when  necessary 
oar  streets,  and  protecting  our  noble  sailors  when  in  foggy 
^weatber  approaching  our  iron-bound  coasts. 

ELECTBON. 


ELECTRICAL  ENGINEERING  CLASSES. 
To  the  Editors  of  The  Electrical  Review. 

Sirs, — ^No  doubt  you  are  still  desirous  of  further  opinions 
of  students  respectmg  the  results  to  themselves  of  the 
lectures  in  electricity  at  the  City  and  Guilds  of  London 
Institute.  I  regret  that  my  experience  should  conform  so 
closely  to  that  of  "  P.  W.  F.'^'  and  "  Sea  Boots,"  and  I  con- 
sider that  the  tone  of  Mr.  Cockburn's  answer  in  yours  of  the 
2nd  inst.  confirms  "Sea  Boots*"  complaints  as  to  the 
courtesy  (?)  of  the  assistants. 

No  doubt  in  the  present  crowded  state  of  the  laboratory 
it  is  difficult  to  find  room  and  patience  for  all ;  nevertheless, 
I  think  that  the  insinuation  as  to  the  method  of  relief  put 
forward  bv  Mr.  Cockbum  in  the  last  sentence  of  his  letter 
comes  with  (]^uestionabIe  taste  from  a  paid  official  in  a  sub- 
ordinate position,  and  is  deserving  of  i*esentment  by  the 
students,  and  ought  to  be  rebuked  by  his  superiors. 

Much  depends  on  the  attention  given  by  the  Professor 
and  the  Demonstrators  in  the  laboratory,  but  it  seems  to  me 
the  want  of  this,  and  the  almost  entire  absence  of  organisa- 
tion and  system,  and  not  the  overcrowding,  are  the  cause  of 
the  admitted  failure  of  the  laboratory  experiments,  for  I 
have  noticed  the  same  difficulties  when  only  a  small  number 
of  students  happened  to  be  present. 

The  lectures  themselves  I  feel  a  reluctance  to  criticise 
but  my  own  opinion  is  that  the  whole  cause  sufiera  for  want 
of  a  well-considered  syllabus  at  the  outset,  and  the  lectures 
individually  appear  deficient  in  careful  preparation,  but 
above  all  I  question  whether  the  professor  pays  sufficient 
attention  to  the  different  states  of  advancement  which  must 
exist  in  so  large  a  class. 

This  is  noticeable  when  at  rare  intervals,  after  filling 
the  blackboard  with  figures  and  formulse,  he  in(][uire8  if  all 
have  understood  him.  The  hesitancy  in  replying  to  this 
inquiry  (often  not  one  of  the  hundred  present  ventures  to 
put  a  question  or  seeks  an  explanation)  shows  either  that  all 
thoroughlv  understand  it,  or  that  the  majority  have  failed 
to  grasp  the  gist  of  the  Professor's  remark.  I  should  like  to 
take  a  poll  of  my  fellow  students  as  to  which  is  the  correct 
interpretation  of  their  silence.  Let  us  hope  that  when  the 
larger  building  is  ready  improvements  in  organisation  may 
be  inaugurated  which  will  materially  reduce  these  difficulties 
as  well  to  the  Professor  and  staff  as  to  the  students ;  other- 
wise I  fear  that  the  "  many  thousands  of  pounds "  alluded 
to  bv  Mr.  Cockbum  will  fail  to  yield  the  full  return  expected 
by  the  givers. 

I  wodd,  lastly,  offer  the  suggestions  that  the  new  building 
should  be  provided  with  an  efficient  reference  library  of 
standard  works  and  the  laboratory  amply  furnished  for  the 
use  of  the  students,  with  models  of  telegraph  and  telephone 
instruments,  and  of  the  different  parts  of  dynamos  and  lamps, 
of  which  now  there  is  a  great  paucity. 
Yours  faithfully, 

ONE  WHO  WISHES  TO  LEARN. 


To  the  Editors  of  The  Electrical   Review. 

Dear  Sirs, — Having  read  with  interest  the  information 
in  your  journal  concerning  electrical  engineering  classes  in 
London,  I  venture  to  ask  you  for  any  information  you  could 
give  me  concerning  the  School  of  Telegraphy  and  Electrical 
Engineering  (Prince's  Street,  Hanover  Square).  I  write 
specially  on  behalf  of  a  friend  who  is  thinking  of  entering  as 
a  student.  According  to  their  advertisements  and  pros- 
pectus, this  school  would  appear  to  be  all  that  could  be 
desired,  but  I  should  be  mudi  obliged  if  among  your  sub- 
scribers any  former  student  would  kmdly  give  his  experience, 
especiallv  concerning  the  questions  so  aptly  put  in  your 
issue  of  November  18th. 

I  take  this  opportunity  of  writing  to  you  to  ask  if  you 
could  give  me  information  concerning  the  method  or  methods 
of  rendering  a  watch  unaffected  by  magnetic  influence ; 
perhaps  you  could  quote  some  back  numoer  of  the  Eleo- 
TRiCAL  Review  where  I  should  find  this.  Does  it 
consist  in  tiie  substitution  of  some  non-magnetic  metal  for 
the  steel  springs  and  bearings  ?  I  enclose  my  card,  and 
Remain,  Sirs,  yours  truly, 

December  I2th,  1882.  OLD  SUBSCRIBER. 

tOur  correspondent's  surmise  in  his  last  paragraph  is,  we 
eve,  correct. — ^Eds.  Eleo.  Rev.] 
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THE  TELEPHONE  PATENTS. 
Jb  the  Editors  o/TsE  Electrical  Review. 

Sirs, — ^The  enclosed  correspondence  may  be  of  interest 
to  the  public. 

Messrs.  J.  T.  Gent  &  Co.,  on  the  receipt  of  the  following 
letter  from  the  solicitors  of  the  United  Telephone  Company, 
were  released  by  me  from  their  contract  to  make  the  Lock- 
wood-Bartlett  telephones,  and  at  once  cancelled  their  orders 
for  materials  to  make  them,  because  I  was  unwilling  that 
their  business  should  be  injured  by  any  action  the  United 
Telephone  Company  might  take  in  their  attempt  to  prevent 
the  public  from  having  the  benefit  which  must  arise  from 
competition.  The  Lockwood-Bartlett  telephone  will  be 
oflTered  to  the  public  by  the  Molecular  Telephone  Company 
of  New  York,  and  that  company,  with  a  ftdly  paid-up  capital 
of  £200,000,  will  be  ready  and  able  to  defend  its  patent 
rights.  Yours  truly, 

December  lUh,  1882.  W.  C.  BAENEY. 


From  Watbbhoubb  and  WnrrBBBOTHAV,  Solicitors. 

1,  New  Court,  Carey  Street,  Linooln^s  Lm,  W.C. 
29th  November,  1882. 

GKMTLBMEf,— Yoiir  letter  of  the  24th  inet.  addressed  to  the  United 
Ccnnpany  has  been  handed  to  as  to  reply  to. 

"We  have  not  seen  the  telephone  which  you  term  the  "  Lookwood. 
Bartlett/'  but  if  it  is  a  magneto  instrument  operating  upon  the  prin- 
dijle  of  BeU's  ixistruments  as  we  are  given  to  nnderstano,  it  is,  in  our 
opinion,  an  infringement  of  our  clients'  patent  rights. 

"We  have  never  seen  a  carbon  transmitter  operating  suooeesfuUy 
without  a  diaphra^im,  and  we  would  refer  you  to  the  judgment  both 
of  Lord  MoLaien  m  tiie  case  of  the  United  Telephone  Co.  v.  McLean, 
and  of  Mr.  Justice  Fry  in  the  case  of  the  United  Telephone  Co.  v. 
Harrison,  Cox-Walker  &  Co.,  as  showing  what,  in  the  view  of  the 
court,  constitutes  a  diaphragm. 

"We  are  not,  therefore,  pr^>ared  to  admit  that  this  instrument  is 
outside  the  Edison  patent,  nor,  indeed,  that  it  would  be  so  even  if  it 
had  no  diaphragm  at  all. 

Our  dients  wiU  take  such  proceedings  as  they  may  be  advised  in 
the  event  of  the  continued  sale  of  these  instruments. 
"We  are,  gentlemen,  yours  obediently, 

WATERHOUSE  Aim  WINTEBBOTHAM. 

Messrs.  J.  T.  Geztt  &  Co. 
Faraday  Works,  Leicester. 


7,  Bbiohtok  Villas,  Pbihcess  Steeet, 

Leicesteb,  December  2nd^  1882. 

GEifTLBiCKW,— Your  letter  of  29th  ult.,  addressed  to  Messrs.  J.  T, 
Gent  &  Co.,  has  been  handed  to  me.  A  more  extraordinary  document 
emanating  from  gentlemen  "  learned  in  the  law  "  has  never  tiUnow 
been  my  lot  to  read;  you  write  "we  have  not  seen  the  telephone 
Lockwood-Bartlett,'*  and  from  your  own  imagination  or  from  near- 
say,  you  build  up  a  hypothetical  case,  and  tiien  you  have  tiie  cool 
assurance  to  use  threats  a^^ainst  Messrs.  J.  T.  Gent  ft  Co.,  manufac- 
turers, under  contract  with  the  Molecular  Telephone  Company  of 
Kew  York,  to  make  the  very  excellent  Lockwood-Bartlett  telephones. 
Tour  combined  legal  minds  have  no  doubt  suggested  to  your  clients 
the  danger  they  would  incur  if  they  should  write  such  a  threat,  and 
you,  their  legal  advisers,  prepare  a  shield  for  your  own  justification 
by  qualifyinpr  your  threat  witii  that  important  Uttle  word  "if." 

Your  opimon  that  the  Lockwood-Bartlett  instrument  is  an  infringe- 
ment of  Bell's  instrument  may  be  highly  valued  by  your  ctientsTbut 
as  vou  admit  jrou  have  not  seen  the  instrument  of  Lockwood-Bartltt^ 
I  hope  you  will  not  think  me  discourteous  when  I  say  your  opinion 
has  no  weight  whatever  with  me,  nor  do  I  bdieve  it  can  have  any 
weight  with  any  one. 

Li  order  that  you  may  examine  the  excellent  Lockwood-Bartlett 
tdephone,  I  have  requested  Messrs.  J.  T.  Gent  &  Co.  to  send  you  one 
of  these  telephones. 

l^ese  consdentious  gentlemen,  before  they  agreed  to  manufacture 
the  L.  and  B.  telephones,  took  great  pains  to  examine  critically  the 
construction  of  this  instrument,  and  to  compare  it  with  that  of  the 
Bell  telephone. 

They  had  before  them  the  opinions  of  Cromwell  F.  Varley,  F.R.S 
and  of  Sir  Charles  T.  Bright ;  both  of  these  eminent  electricians  gave 
opimons  that  it  is  not  an  infringement  of  Bell's  patent ;  they  had  also 
the  description  of  Bell's  invention  by  Sir  William  Thomson,  given 
underoath,  in  the  suit  of  the  United  Telephone  Company  v.  Harrison, 
Cox-Walker  &  Co.,  to  which  case  you  refer  Messrs.  J.  T.  Gent  &  Co., 
which  description  is  in  the  following  words:  "the  most  important 
part  of  the  new  invention  is  the  fixing  of  the  vibrating  iron  plate  all 
round  its  edge,  that  is  a  most  important  part,  perhaps  the  most  im- 
portant part  of  all ;  "  "tile  disc  held  at  one  point  of  the  edge  was 
made  known  before  the  date  of  this  patent,  and  the  new  invention 
included  the  substitution  for  the  disc  held  at  one  point,  of  a  disc  held 
Jr  '^y^iJ^  .®^ » "  *^®y»  however,  mainly  reUed  upon  the  descrip- 
tion of  BeU  s  mvention  given  by  Mr.  Justice  Fry  in  his  dear  jud5- 
mmit,  which  is  m  these  words:  "Bell's  invention,  as  claimed  by  him, 
and  as  I  understand  it,  consists  of  a  horse-shoe  magnet,  the  inSTot 
v^di  are  brought  mto  the  circuit  by  means  of  coils  of  wire,  and  in 
front  of  which  is  a  metaUic  plate  capable  of  inductive  action,  placed 

'cKf^Son  tib^^le^^  "^^*'  "^^^  -  ~^  '"^ 

„i!^^-!^^T3^  "'*'^  ^\  ^.^^  Lockwood-Bartiett  a  meiaUxo 
pMe  -iuetive  aeiton  placed  at  right  angles  to  the  length  of 


the  magnet  resting,  as  regards  its  oiroumferenoe,  on  the  woodflneyn 
but  they  did  find  a  free  tongue^  as  used  by  Reis,  and  as  used  b?  BeQ 
in  his  famous  Glasgow  receiver,  and  as  described  by  Bell  ui  )a& 
United  States  patent  of  March  7,  1876,  and  also  in  &11'8  English 
patent  of  December  9, 1876.  Irefer  to  the  telephonic  appantoairiili 
the  gold-beater's  skin,  which  is  represented  in  the  drawings  of  BeQ*s 
patent,  figure  19.  Unfortunately  for  your  cUents  that  desaiption 
was  publiluied  in  England  prior  to  December  9,  1876,  and  thctdore 
it  became  necessary,  in  order  to  save  his  patent,  to  disclaim  tiiat 
device  by  a  disclaimer  filed  on  the  February  18,  1878 ;  and  also  the 
Glasg^ow  receiver,  which  was  never  patented  hj  Bell  in  Engbad, 
was  made  public  prior  to  thO' December  9,  1876. 

The  right  to  use  a  free  tongue  in  a  telephonic  instrument  in  eotiiMf. 
tion  with  an  eleetro'tnagnei  is,  therefore,  unquestionable.  Mr.  Jiu&» 
Fry  in  his  judgment  iised  the  words,  "it  appears  to  me  to  be  plain 
that  the  armature  in  Beis's  receiver  was  not  a  diso  at  all,  it  was  noi 
a  plate  at  all,  and  there  is  nothing  in  the  Reis  which  can  be  eon- 
sidered  to  have  been  an  anticipation  of  the  armature  of  the  descriptum 
indicated  in  Bell's  patents ;  ^  hence  it  follows  that  the  Bdl  patent 
does  not  cover  a  tofipue  armature. 

In  reply  to  your  hypothesis  that  a  ma^peto  instnunent,  qpeniing 
upon  the  prinewle  of  iBell's  instrument,  is,  m  your  opinion,  an  infriiue- 
ment  of  your  client's  patent,  I  must  confess  that  I  am  ignorant  oTSii 
part  of  the  Patent  law  which  allows  a  principle  to  be  subject-matter  for 
a  patent,  and  I  shall  be  pleased  if  you  will  enlighten  me  on  tiua  pdni 
It  seems  to  me  that  it  was  unneoessarv  for  you  to  use  a  AjipoiMieal 
ease  upon  which  to  make  your  threats  against  Keasrs.  J.  T. 
G^t  &  Co.,  as  you  could  have  obtained  a  copy  of  Lockwood-Baitlett's 
patent  from  the  Patent  office,  or  from  the  general  manager  of  the 
United  Telephone  Company,  to  whom  I  gave  a  copy  in  Mu«h,  1881, 
and  who  was  well  acquainted  with  the  Lockwood-Bartlett  reoei?er, 
one  of  which  he  tested  in  my  presence  at  the  offices  of  the  taaapoN 
on  the  16th  March,  1881,  and  by  his  instructions  it  was  tested  hj  h» 
employ^,  on  several  occasions,  at  the  company's  offices  in  Ghanooy 
Lane  and  Westminster,  with  excellent  results. 

Althougb  I  have  no  interest  whatever  in  the  ^ccellent  transmitter 
of  Messrs.  J.  T.  G^t  &  Co.,  you  wUl  pardon  me,  I  hope,  if  I 
submit  a  few  remarks  upon  that  part  of  your  letter  wheran  yon 
write,  '*  We  have  never  seen  a  carbon  transmitter  operating  anooeai- 
fullv  without  a  diaphragm. ' '  Surely  the  fact  that  pou  have  nerer  Bua 
such  a  transmitter  is  no  evidence  that  no  such  transmitter  ia  in 
existence.  Now,  in  order  to  enlighten  you  on  this  point,  MeMO. 
J.  T.  Gent  &  Co.  will  send  you  one  of  their  transmittera,  wherein 
you  will  not  find  a  diaphragm,  nor  the  semblance  of  one,  as  is  deaily 

? roved  by  the  judgment  of  Lord  McLaren  and  Mr.  Justice  Vrj. 
ou  will  find  that  this  transmitter  tptthoui  a  diaphragm  is  a  reman- 
ably  good  one,  and  you  then  perhaps  may  be  convino^  Uiat  it  ia  out- 
side tine  Edison  patent,  although  I  cannot  expect  that  you  will  admit 
it,  as  you  write,  **  you  are  not  prepared  to  admit  it  even  if  it  had  no 
diaphragm  at  all.''  Here  comes  in  what  you  must  excoae me  for 
terming  the  ridiculous  part  of  your  letter. 

Edison's  single  claim  left  out  of  his  original  thirty  odd  daima  ia  for 
'*  the  combinatioi\  with  a  diaphragm,  or  tympan  of  electric  tenaon- 
regulators  substantially  as  hereinbefore  described."  These  are  ^ 
essential  parts  of  his  mvention,  the  eombination  of  the  two  parte  ate 
covered  by  the  patent,  but  the  use  of  either  of  them  alone  oertainlyis 
outside  the  patent. 

It  is  indisputable  that  the  specifications  must  describe  the  natoRof 
the  invention  in  an  intelligible  manner,  so  that  a  person  of  ordinaxy 
acquaintance  with  the  subject-matter  could  understand  it. 

1  now  pat  it  to  you,  could  any  mechanic  skilled  in  the  oonstroctia 
of  telephones  make  a  Lockwood-Bartlett  receiver  frcma  the  dBBCiiptii& 
of  Bell's  telephone  cnven  in  the  specification  of  the  patent,  or  oonM 
a  mechanic  make  a  BeU  telephone  from  the  description  of  tiie  IfA* 
wood-Bartlett  telephone  as  given  in  his  patent,  lio.  2,419,  June  10, 
1880  P    The  Molecular  Telephone  Company  of  New  York,  who  aie 
the  owners  of  the  Lockwood  and  Bartlett  patent,  will  take  anch  pro- 
ceedings as  they  may  be  advised  to  protect  their  patent  ri^ita,  as 
well  from  libel  as  from  infringement,  and  also  to  protect  their  maato 
facturers  from  intimidation  W  threats  or  otherwise. 
I  am  yours  obediently, 
W.  C.  BARNEY, 
Agent  for  the  Molecular  Telephone  Company  of  Kew  ToA 
Messrs.  Watsbhousb  &  Wxntsbbothah,  Solicitors, 
1,  New  Court,  Carey  Street,  London. 


PoPXTLAB  Lecture  on  Electbic  LiGHmra  ahd  ihs 
Electric  Transmission  of  Power.— Mr.  A,  Eed:«iAOD. 
O.E.,  lectured  on  Wednesday  evening  before  a  crowded  ho« 
in  the  new  and  spacious  Limehouse  Town  Hall .  Aft«r  vm 
historical  remarks  the  production  of  electric  currents  by  win 
coils  in  magnetic  fields  was  illustrated ;  and  various  fiinoi  of 
arc  and  incandescent  lamps  were  shown  in  operation.  Tb£ 
main  feature  of  the  evening,  however,  was  the  Seiko* 
Yolckmar  accumulator,  which  gave  remarkable  pooft  of  ^ 
utility.  One.  set  of  cells,  80  in  number,  served  for  the  azt 
lamps,  all  kinds  of  incandescent  lamps,  and  finaDy  f(ff  dririo^ 
sevend  motors ;  the  collection  of  small  motors  in  action  con- 
sisted of  a  Griscom,  the  Howe  motors,  De  Mortens*  ctecin^^  j 
motors,  G.  type,  and  a  motor  of  Mr.  Reckenzaim's  own  dai|  ^  | 
Mr.  Percy  Mills  assisted  in  the  experiments,  and  ib^g^gi  i 
proceedings  were  very  successful  and  higUy  ^^iiat/a^ 
an  attentive  audience.  It  may  be  ii^^nl^^^j^  ^  ^^ 
lecture  was  arranged  by  the  Limehon^^  minds  to  J^ 
smaU  body  of  energetic  men.       ^^  system  in  the  wider  iJ 
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NOTES. 


Notice  to  Readebs. — Subscribers  ^re  hereby  notified  that 
in  fhfcure  the  supply  of  back  numbers  of  the  Electrical 
Rbvibw  cannot  be  guaranteed  by  the  publisher ;  it  is 
therefore  expedient  that  those  who  desire  to  complete  their 
sets  should  do  so  at  the  first  convenient  opportunity.  The 
publisher  also  desires  to  give  notice  that  after  December 
next  all  copies  dated  six  or  more  iQonths  previously  wiU  be 
supplied  only  at  enhanced  prices,  that  is  to  say,  4d.  numbers 
will  be  charged  Qi,,  and  others  at  similarly  advanced  rates.  ' 


Electric  Liqhtino. — A  very  large  number  of  local 
authorities  have  applied  for  licences  or  provisional  orders 
under  the  Electric  Lighting  Act,  and  it  has  been  stated  that 
in  many  cases  the  application  is  prompted,  not  so  much  by 
the  desire  of  lighting  their  respective  oistricts  themselves,  as 
of  preventing  the  electric  light  companies  from  doing  so ;  and 
it  will  be  remembered  that  one  of  the  leading  rules  of  the 
Board  of  Trade,  under  section  5  of  the  Act  (rule  2),  is  to 
the  effect  that  local  authorities  are  to  have  the  preference  in 
cases  where  "any  other  authority,  company,  or  person "  may 
compete  with  them  for  the  grant  of  a  provisional  order. 
This  preference,  however,  is  restricted  to  the  appUcation, 
and  when  the  application  is  once  granted  neither  the  Act 
nor  any  rule  yet  made  provide  for  any  particular  privileges 
of  a  lo^  authority  in  supplying,  the  hght,  nor  any  exemption 
from  the  heavy  hardens  which  may  be  imposed  by  the  Board 
of  Trade  under  section  6.  This  section  provides  that  the 
undertakers  shall  be  subject  to  such  regulations  and  con- 
ditions as  may  be  inserted  in  any  licence  or  provisional 
order  as  to  (inter  alia)  the  compulsory  supply  of  electricity, 
the  securing  a  regular  and  efficient  supply,  the  limitation  of 
the  price  to  be  charged,  and  the  enforcement  of  the  due 
performance  ef  the  duties  of  the  undertakers  in  relation  to 
the  supply  of  electricity  by  the  imposition  of  penalties  or 
otherwise.  The  corporations  appear  at  last  to  have  become 
alive  to  the  awkwara  position  m  which  they  stand,  and  the 
deputation  which  waited  on  Mr.  Chamberlain  recently 
was  the  result.  The  deputation  did  not  receive  much  con- 
solation from  their  interview,  and  it  is  obvious  that  the  cor- 
porations will  have  to  consider  carefully  the  course  which 
they  should  take.  We  cannot  find  in  the  rales  yet  issued 
any  provision  for  withdrawing  an  application,  but  we  pre- 
sume that  this  can  be  done  by  any  applicant  at  any  time ; 
and  perhaps,  on  considering  the  difficulties  with  which  they 
will  have  to  contend  at  the  expense  of  their  constituents,  we 
mav  hear  before  long  of  pressure  being  put  upon  some  local 
authorities  to  leave  the  neld  to  be  fought  for  by  competing 
private  companies.  On  the  other  hand,  though  the  Act 
contains  nothing  to  authorise,  it  seems  to  contain  nothing 
to  prevent,  the  Board  of  Trade  from  granting  licences  and 
orders  with  less  onerous  conditions  to  the  local  authorities 
than  to  the  companies ;  but  whether  that  board,  which  is 
almost  all-powerful  under  the  Act,  will  be  inclined  to  do  so, 
or  whether  it  will  consider  that  "special  circumstances," 
within  the  meaning  of  rule  2,  render  the  preference  of  the 
application  of  the  local  authority  "inexpedient,"  are  matters 
on  which  we  forbear  to  speculate. — Solicitors  Journal. 

The  Stonelaw  Skating  Pond,  Butherglen,  was  the  soene 
of  considerable  excitement  on  Saturday  evening  last,  through 
the  unexpected  lighting  of  the  pond  by  an  arc  lamp  supfdied 
by  Ur.  Akester,  of  the  Bridgeton  Universal  Electric  Com- 
pany. The  experiment  was  suocesafol  and  the  vivacity  of 
the  skaters  unbounded. 

The  Maxim-Weston  Company  have  completed  a  large 
installation  near  Durham.  Last  week  two  contracts  for  in- 
stallations in  Scotland  and  Ireland  were  secured.  The 
number  of  orders  for  their  Weston  arc  lamps  is  sach  that 
they  have  had  to  increase  their  staff.  The  demand  for  the 
Maxim  lamp  is  said  to  be  steadily  increasing. 

Prinoipal  Yibiamu   Jones,    Firth   College,   SheflSeld, 

delivered  before  a  large  audience  in  the  Kinnaird  College, 

Dundee,  on  Friday  se'nnight,  an  interesting  lecture  on  me 

tVooite*"^  light.    The  hall  was  lighted  by  electricity. 

tteong^^  extensive  railway  carriage  works  of  Messrs.  Brown, 

onr  Btreet^lJ'®  *°.^  Company  (Limit^),  at  Saltley,  near  Birming- 

weatber  vm^^^^^  ^^®^  ^  ^^^  ^f  1^  *cres,  are  now  lighted  by 

rr  voizu.,^  f]^^  lighting  is  effected  by  means  of  40  Brush 


arc  lights  of  2,000  candle-power  each,  driven  hj  one  of 
Fowler's  16  nominal  horse-power  semi-portable  engines,  the 
work  having  been  carried  out  by  the  Birmingham  and 
Warwickshire  Brush  Electric  Light  and  Motive  Power  Com- 
pany (Limited).  The  result  is  said  to  be  very  satisfactory 
both  as  regards  eflSciency  and  economy. 

Mr.  N.  Stevekson,  Manchester,  uses  a  small  Swan  incan- 
descent lamp  to  illuminate  the  cavity  of  the  mouth  in  his 
dental  operations.  It  is  fitted  into  a  vulcanite  cup,  which 
acts  as  a  prop  to  keep  the  jaws  apart. 

The  Dunfermline  Town  Council  have  agreed  to  co-operate 
with  other  burghs  throughout  Scotland  in  a  joint  represen- 
tation to  the  Board  of  Trade,  or  in  such  action  as  may  be 
deemed  advisable  in  relation  to  the  Electric  Lighting  Act 
and  the  applications  by  private  companies  for  Provisional 
Orders. 

At  a  meeting  of  the  Montrose  Police  Commission  on 
Monday,  a  motion  was  made  that  the  Commission  fix  upon 
the  Brush  Electric  Light  Company  to  supply  the  town  with 
the  electric  light.  After  an  animated  discussion,  it  was 
decided  to  consider  the  motion  at  next  monthly  meeting, 
and  that  prior  to  that  day  the  board  should  meet  in  com- 
mittee and  consider  the  matter. 

The  Stirling  Police  Commissioners  have  replied  to  a  letter 
from  the  Brush  Electric  Light  Company  asking  the  same 
terms  for  supplying  Stirling  with  electricity  as  had  been 
granted  for  the  burghs  of  Aberdeen  and  Dundee,  that  they 
are  to  take  no  action  in  regard  to  the  electric  light  "  at  its 
present  experimental  stage." 

We  have  received  from  the  Edison  Electric  Light  Com- 
pany information  to  the  effect  that  during  the  recent  ex- 
traordinary fog  the  company,  recognising  the  necessity  for 
distributing  the  light  to  their  customers  without  intermission, 
maintained  their  dynamos  in  action  at  Holbom  Viaduct  for 
a  continuous  period  of  64  hours  without  stopping.  Starting 
at  three  o'clock  on  Saturday  afternoon,  December  the  9tl^ 
the  dynamos  ran  without  ceasing  during  Saturday,  Sunday, 
Monday,  and  Monday  night,  stopping  at  eight  o'clock  on 
Tuesday  morning,  December  the  12th.  This  had  not  before 
been  done  in  England,  and  was  not  accomplished  by  the 
other  electric  h'ght  companies  in  the  city. 

The  current  was  supplied  from  two  large  dynamos  which 
are  used  alternately,  and  duiing  this  lon^  run  the  current 
was  switched  off  from  one  dynamo  on  to  tne  other,  or  back 
again  five  times  by  means  of  a  peculiar  switch  which  enables 
this  to  be  done  without  in  the  least  dcCTee  interrupting  the 
lighting.  The  incandescent  lamps  in  the  shops  on  HoiDom 
Viaduct  and  in  the  street  were  thus  maintained  during  the 
whole  of  this  time. 

The  companv  have,  therefore,  demonstrated  not  only  their 
ability  to  supply  electric  lighting  on  a  large  scale  as  they 
have  been  doing  for  the  past  nine  months,  during  the  hours 
of  usual  darlmess,  but  to  maintain  constant  electrical 
pressure  in  the  mains  day  and  night  and  to  comply  com- 
pletely with  the  condition  of  continuitv  of  lighting,  which 
is  requisite  in  order  that  the  problem  of  distributing 
electricity  for  lighting  and  other  purposes  maybe  considered 
solved. 

In  Sheffield,  the  premises  of  Mr.  Arthur  Davy,  provision 
merchant,  are  illuminated  by  120  incandescence  lamps.  The 
arrangements  have  all  been  carried  out  by  Messrs.  Tasker, 
Sons  &  Co.,  with  great  success. 

An  indignation  meeting  was  held  in  Walworth  (London) 
on  Taesda^  evening,  the  5th  inst.,  to  protest  against  the 
determination  of  the  Newington  Vestry  to  undertake  the 
supply  of  electricity.  A  long  and  animated  discussion  took 
place,  and  it  was  resolved  that  a  committee  be  appointed  to 
take  the  necessary  steps  for  opposing  the  Vestry. 

In  the  Bermondsey  Vestry  the  Clerk  reported  that  the 
Metropolitan  (Brush)  Electric  Light  and  Power  Company 
had  given  notice  of  their  intention  to  apply  to  the  Board  of 
Trade  for  a  Provisional  Order  to  authorise  that  company  to 
light  the  district  by  electricity. 

At  the  meeting  of  the  St.  Olave's  Board  of  Works  the 
Electric  Light  Committee  reported  that  the  Metropolitan 
(Bmgh)  Electric  Light  and  Power  Company  had  deposited 
plans  for  a  Provisional  Order  to  light  the  district  of  St. 
01ave*s  and  the  parishes  of  Bermondsey  and  fiotherhithe  ; 
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and  they  (the  committee)  recommended  that  delegates  be 
invited  from  the  other  parishes  to  a  conference^  and  that 
notice  of  opposition  to  the  application  be  given.  The  re- 
commendation was  adopted  on  the  motion  of  Mr.  ScoveU, 
who  remarked  that  the  committee  did  not  wish  to  forestall 
the  decision  of  the  board,  bnt  merely  wished  to  retain  the 
option  of  opposing  the  application. 

The  Canterbury  Town  Council  met  on  Wednesday  to 
consider  the  means  to  be  adopted  by  them  in  connection 
with  the  application  by  three  companies  for  Provisional 
Orders  authorising  them  to  establisn  works  and  lay  down 
the  necessary  apparatus  for  supplying  Canterbury  with  the 
electric  light.  The  meeting  declared  itself  to  be  unanimously 
in  favour  of  the  insertion  or  clauses  for  the  protection  of  the 
interests  of  the  city  in  the  Provisional  Order  issued  by  the 
Board  of  Trade. 

In  London  a  meeting  of  the  Commissioners  of  Sewers  has 
been  called  for  Tuesday,  January  9th,  1883,  to  consider  the 
following  motion  by  Mr.  Moore,  viz.,  "  That  the  Remem- 
brancer and  solicitor  be  instructed  to  take  the  necessary 
stens  to  obtain  a  licence  for  electric  lighting,  in  accordance 
with  the  resolution  passed  on  October  24th  kst." 

The  Electtric  Lighting  op  the  Bazaar  of  the  Bon 
MarchiS. — ^We  know  that  the  two  largest  novelty  stores  in 
Paris  are  the  Louvre  and  Le  Bon  Marcbe.  For  a  long 
time  the  first  has  been  chiefly  lighted  by  Jablochkoff 
candles,  which  made  their  first  appearance  there  in  1877.  The 
illumination  is  satisfiictorv,  but  it  presents  nevertheless 
certain  inconveniences,  such  as,  for  example,  the  insufficient 
divisibility  of  the  lights,  which  necessitates  decreasing  their 
lustre  by  enclosing  them  in  ground-glass  globes,  which 
absorb  a  large  portion  of  the  light,  and  the  hiadng  noise, 
due  to  the  alternating  currents,  renders  them  sometimes 
troublesome.  For  an  illumination  de  luxe  these  are  I'ather 
important  inconveniences.  Taking  this  into  consideration, 
the  managers  of  the  Bon  March6  wished  to  do  better. 
The  progress  made  in  the  last  few  years  in  electric  Ughting 
made  it  easy  to  satis^  this  desire,  and  their  attention  was, 
of  course,  turned  to  incandescence  lighting,  which,  under 
favourable  conditions  for  working,  presents  q[ualities  exactly 
the  ^posite  to  the  defects  which  we  have  just  mentionea. 
The  Edison  system  was  chosen.  The  installation  comprises 
about  480  lamps  of  the  type  A  (16  candles),  divided  in 
nearly  equal  portions  in  the  basement,  used  as  workshops 
and  domestic  offices,  and  a  portion  of  the  ground-floor, 
consisting  of  the  magasins. 

These  480  lamps  are  supplied  by  two  Edison  machines  of 
the  type  K,  turning  at  900  revolutions  per  minute,  and 
calculated  to  supply  250  lamps  each  at  tne  normal  speed. 
One  machine  works  in  the  daytime  for  the  illumination  of 
the  basement,  and  in  the  evening  both  are  put  in  action  for 
lighting  the  magasins. 

These  two  machines  are  actuated  by  a  compound  steam- 
engine,  by  Messrs.  Weyher  and  Ridiemond,  or  sixty  horse- 
power, but  which  is  capable  of  working  up  to  seventy. 

In  one  part  of  the  magasins,  where  Uie  incandescent  lamps 
have  replaced — ^jet  for  jet — the  gas  burners,  the  illumination 
is  very  satisfisuitory  as  to  quantity,  but  it  still  leaves  much 
to  be  desired  as  re^rds  quality.  The  lamps  flicker,  or  to 
use  a  femciful  expression,  respire,  indicating  by  their  variable 
lustre  every  phase  of  irregularity  in  the  engine  which 
actuates  the  generators.  This  defect  is  undoubtedly  owing 
to  the  bad  conditions  of  the  provisional  installation,  to  in- 
sufficiency of  fly-wheel  on  the  engine,  and  to  too  great  a 
distance  of  the  engine  from  the  counter-shafting,  which 
necessitates  stretching  the  bands  beyond  measure,  &c. 
There  is  fortunately  a  remedv  for  this  evQ,  and  in  a  few 
days  this  light  will  present  all  the  steadiness  and  beauty 
which  characterises  lighting  by  incandescence ;  we  shall 
then  have  no  more  to  do  than  to  offer  congratulations  to  the 
Edison  Company  and  to  the  managers  of  the  Bon  Marcb^. 

Cable  News.— The  Philadelphia  Press  says  :— The  cable 
steamer.  Duchess  of  Marlborough,  is  now  in  Colon,  and  is 
about  to  proceed  to  repair  the  cable  thence  to  Jamaica,  which 
is  broken  at  a  point  about  thirty  miles  fix)m  the  port.  The 
Central  and  South  American  Cable  Company  have  (Jeter- 
mined  to  cut  the  T  piece  out  of  their  line— the  shaiik  of 
which  now  gives  us  our  connection  with  the  system — and  to 


bring  the  ends  of  the  northern  and  southern  cables  into  the 
City  of  Panama.  This  wiU  much  diminish  the  power  re- 
quired in  transmitting. 

The  Admiralty  ch^s  of  the  Bay  of  Panama,  as  corrected 
up  to  1865,  are  entirely  incorrect  in  respect  to  many  of  the 
soundings  given  in  them.  Captains  who  endeavour  to  bring 
their  vessek  up  the  bay  at  night  may  find  themselves  out  of 
their  course,  and,  being  unable  by  soundings  to  tell  where 
they  are,  cannot  reach  the  anchorage  without  waiting  for 
daylight.  It  is  believed  Ihe  soundings  taken  by  the  officers 
of  the  S.S.  Silver  town  will  add  much  valuable  information  on 
this  subject,  and  enable  some  corrections  to  be  made  at  once, 
since  they  not  only  sounded  along  the  line  occupied  by  tl^ 
cable,  but  also  straight  across  the  bay  from  shore  to  shore, 
thus  embracing  an  extensive  area  in  which  no  soundings  had 
ever  previously  been  made. 

The  New  Red  Sea  Cable. — We  read  in  the  Journal 
Teligraphique  de  Berne  that  the  Berber-Kassala-Sonrrakiin 
telegraph  line  not  yet  being  open  to  the  traufimission  of 
messages  written  in  European  langu^es,  the  new  cable  laid 
between  Sojirrakim  and  Jiddah  cannot  yet  be  used  for  the 
geneml  service  of  the  international  traffic.  The  Egyptian 
Telegraph  Administration  does  all  it  can  to  be  able  to  open 
as  soon  as  possible  to  all  correspondence  the  line  from  BerW 
to  Sourrakim,  but  the  present  political  situation  of  the 
country  near  the  Soudan  does  not  allow  to  foresee  the  time 
when  this  opening  will  take  place. 


UNDBRGBOUin)  TELEGRAPH  LiNEB. — The  first  opoung 
of  the  underground  telegraph  lines  for  pubUc  service  sap 
La  Lumi^re  Electrique,  has  taken  place  in  Paris  at  the 
Ministry  of  Posts  and  Telegraphs.  The  telegraph  lines 
opened  to  traffic  are  the  Paris-Lille,  Paris-Nancy,  and  Pam- 
Dijon  lines.  After  these  three  named  lines,  the  Paris-Lyon 
line  will  be  opened. 

Mb.  W.  T.  Henley. — It  is  with  extreme  regret  we  learn, 
as  we  go  to  press,  of  the  death  of  this  well-fiiown  electri- 
cian. The  majority  of  our  readers  will  be  well  acquainted 
with  his  career  in  connection  with  the  Telegraph  Woda 
Company  bearing  his  name. 


Telephonic  Communication.— On  Monday  the  Olaegow 
Watching  and  Lighting  Committee  considered  the  desir- 
ability of  establishing  telephonic  communication  between 
the  various  municipal  departments  and  the  Telephone 
Exchange.  They  ultimately  decided,  after  hearing  reports, 
to  make  no  change  in  existing  arrangements. 

Sale  of  Patents. — ^It  is  said  that  the  directors  of  tl» 
Electric  News  Telegraph  Company  (Limited),  have  arranged 
the  sale  of  their  -^lerican  patents  for  a  sum  which  will 
give  a  bonus  of  almost  100  per  cent,  to  their  sharehold^s. 

Electroliers  for  the  Electric  Ught,  Ac. — ^In  the 
last  number  of  the  Electrical  Review  we  noted  our  vkit 
to  the  firm  of  Messrs.  B.  Verity  and  Sons,  of  King  Street, 
Covent  Garden.  On  that  occasion  the  members  of  the 
Board  of  Works  for  the  Strand  district  inspected  the  Edaon 
system  of  electric  lighting.  We  have  since  had  the  oppw- 
tunity  of  going  over  the  whole  of  Messrs.  Verity's  work- 
shops. It  would  occupy  too  much  of  our  space  to  describe 
all  the  operations  of  tms  eminent  firm  of  omamental  bnsB- 
workers  for  completing  their  admirable  and  innamerah^ 
designs.  Their  display  at  the  last  Electrical  Exhibidce 
(Crystal  Palace)  will  be  remembered  by  all  who  visited  tla 
Concert  Hall,  the  Entertainment  Court,  with  its  floral  basket 
supporting  99  Edison  lamps,  the  show-rooms  of  the  Domesde 
Electric  Light  Company,  and  other  places.  In  coonectioii 
with  this  subject  we  may  add  that  Messrs.  Verity  do  not 
exhibit  at  the  present  Gas  and  Electrical  Exhibition.  Tfe? 
Holbom  Restaurant,  which  is  being  fitted  up  with  Edisno 
incandescence  lamps,  will  soon  contain  some  of  the  im* 
beautiful  and  elaborate  designs  for  electroliers  ever  aeea 
designed  and  constructed  by  Messrs.  Verity.  Bnt  h: 
better  than  any  remarks  from  us  would  be  a  personal  tw 
to  the  show-rooms  of  the  firm./  The  Edison  sr^^tm y 
electric  lighting  is  shown  from  di^  till  7  p.m,  ir-  oonnertM 
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— o_,  to  anjr  one  presenting 
A  chandelier  with  a  patent 


with  the  firm's  electric  hght 

a  card  with  name  and  addrest.  ^  v.«««^c*„5t  muu  a  in»wuu 
ball  and  socket  joint  is  worthy  of  note,  as  showing  now  it 
may  be  tamed  and  twisted  abont  without  injuring  the  con- 
ducting wires. 


British   Electric  Light  Company,  Limited.— The 

following  are  some  of  the  works  recently  executed  by  this 

company  or  in  hand :  Manchester  Royal  Exchm^e.    This 

handsome  building  was  illuminated  on  the  evening  of  the 

l8t  December  for  the  first  time  with  10  new  automatic 

Brockie  arc   Ughts   of    8,000   candle-power  each   (there 

will  ultimately  be  17  lamps)  and  400  British  incandescent 

lamps,  of  15  candle-power  each.    The  light  attracted  a 

great  many  sightseers  and  was  universally  admired.    The 

United  Steamship  Company's  steamer  Kjolenhavn.    This 

vessel  has  just  been  lighted  with  incandescent  lamps,  which 

have  been  tastefully  arranged  all  over  the  ship,  and  fitted 

upon   bronze-gilt    brackets  representing  mermaids.    The 

whole  presents  a  very  pretty  eflect,  and  the  lighting,  which 

has  now  been  in  operation  for  nearly  two  months,  has  given 

great  satisfaction.    The  vessel  has  one  arc  light.    There 

will  probably  be  sixty  more  vessels  of  the  same  line  to  be 

lighted.    The  following  contracts  are  not  quite  completed : 

Messrs.  Walker  &  Son,  Oil  Mills,  King's  Lynn ;  special 

engine.  Gramme  machines,  and  80  British  incandescent 

lamps.    The  Civil    Service    Supply  Association,  Bedford 

Street ;  arc  lights  and  Gramme  machines.    British  India 

Steam  Navigation  Company's  steamship  Dacca;  108  British 

incandescent  lamps,  2  arc  lamps,  and  Gramme  machines. 


The  Crystal  Palace  Gas  and  Electric  Exhibi- 
tion.— ^This  exhibition  was  opened  on  Wednwday  last,  but 
we  hear  that  the  gas  exhibits  are  more  numerous  and  in 
a  more  forward  state  than  those  connected  with  electricity. 
We  propose  to  treat  on  the  exhibits  from  time  to  time. 


NEW  COMPANY  REGISTERED. 

Charakitb  Company  (Limited).— Capital  £8,000,  in 
£b  ahares.  Directs :  To  carry  out  an  agreement  of  1st 
inst.  between  R.  E.  Goolden  and  George  Adams  for  the 
purchase  of  an  invention  for  an  improv^  manufiEUiture  of 
insulated  (?)  compounds  applicable  also  to  other  purposes. 
Signatories :  J.  Montgomery  Walker,  9,  Old  Broad  ^areet, 
100  shares;  J.  M.  Hyndman,  10,  Devonshire  Street,  W.; 
0.  S.  Dawson,  40,  Wigmore  Street ;  R.  G.  Goolden,  8, 
ELanover  Square ;  G.  Adms,  16,  Bishopsgate  Street  Within ; 
L.  Mayes,  188,  Pahncrston  Buildings,  E.O.;  J.  G.  M'l^uren, 
Oriental  Club ;  one  share  each.  The  signatories  are 
to  appoint  the  first  directors.  Rc^stered  12th  inst.  by 
Matthews  and  Greetham,  26,  Bedford  Row. 


OFFICIAL  RETURNS  OF  ELECTRICAL 
COMPANIES. 

National  Telephone  Company  (Limitied).  —  The 
second  annual  return  of  this  company,  made  up  to  the  1st  of 
September,  was  filed  on  the  9th  of  September.  The 
nominal  capital  is  £600»000  divided  into  15,000  preference 
shares  of  £10  each  and  90,000  ordinary  shares  of  £5  each. 
Upon  each  preference  shiure  £6  has  been  called  up  and  the 
ffail  amount  upon  each  ordhiary  share.  The  calls  paid 
amount  to  £539,618,  leaving  £11,502  unpaid.  Register^ 
office,  11,  Queen  Victoria  Street. 

Swan's  Electric  Light  Company  (Limited). — The 
second  return  of  this  company,  made  up  to  the  16th  of  Mav, 
was  filed  on  26th  May.  The  nominal  capital  is  £100,000,  m 
£\0  shares,  the  whole  of  which  has  been  taken  up.  Upon 
each  ordinary  share  £5  has  been  called,  the  shares  allotted 
to  the  vendor  being  considered  fully  paid.  The  calls  paid 
amount  to  £87,500  and  considered  as  paid  to  £25,000. 
Etegistered  oflSce,  13,  Mosley  Street,  Newcastle-on-Tyne. 

Pybamid  Electbic  Company  (Limited).— The  return 
>f  this  company,  made  up  to  11th  ult.,  was  filed  on  the 
>th  inst.  The  nominal  capital  is  £80,000,  in  £1  shares. 
?,5dO  shares  have  been  taken  up  and  10/-  per  share  called. 
The  calls  paid  amount  to  £1,174  2s.  lOd.,  leaving  £290 
mpaid.  K^gistered  office,  Whitecroft,  Forest  of  Dean, 
3Moucestershire. 


NEW  PATENTS— 1882. 


5S33. 


<  Inoandeeoent    electric    lamps."     J.    Watibk   and   J. 
Dated  December  6. 

6860.  "Electro-magnets  (insulating)."  V.  W.  Blanohasd. 
Dated  December  8.     {Complete^ 

6861.  <*Gaeo-eleotrio  lamps."  P.  H.  JusncE.  (Communicated 
by  J.  H.  Loder.)    Dated  December  8. 

6866.     ''Electric  commutators."    J.  GosDOV.    Dated  December  8. 

6870.  *<  Increasing  the  efficiency  of  telephones."  W.  R.  Lakb. 
(Communicated  by  A.  E.  Dolbear.)    Dated  December  8. 

6887.    ''Voltaic  batteries."    L.  HABiicAzm.    Dated  December  9. 

6899.  "Apparatus  for  lighting,  heating,  and  communicating  by 
electricity,  applicable  in  part  to  other  purposes."  P.  B.  Allen. 
Dated  DeoembBr  9. 

6910.     "  Electric  lamps."    F.  H.  F.  Enoel. 
F.  Kuppermann.)    Dated  December  11. 

6918.     "  Dynamo-electric  machines."     H.  H.  Lake. 
cated  by  R.  H.  Mather.)    Dated  December  12. 

6926.  "  Treating  for  heating  and  other  purposes  organic  bodies 
by  an  improyed  electropathio  method  called  the  bisolenoldal  electro- 
pathic  method,  for  the  application  of  which  improved  bisolenoldal 
instruments  are  employed.^'  H.  Hang  and  A.  Wibnanb.  Dated 
December  12. 


(Communicated  by 
(Communi- 
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1966.  "  Electric  batteries."  T.  J.  Handfobd.  (A  communica- 
tion from  abroad  by  B.  Jarriant,  of  Paris.)  Dated  April  26.  8d. 
Single  liquid  electric  batteries  working  witn  bichromate  of  potash 
and  injection  of  air,  and  which  are  Imown  as  "Ghrenet"  batteries, 
are  not  capable  of  being  employed  for  lighting  purposes  unless  the 
currents  generated  are  constant  and  economical,  and  means  are  pro- 
vided for  enablixur  a  number  of  such  batteries  to  be  worked  without 
inconyenience.  The  object  of  the  invention  is  tb  enable — Ist.  The 
liquid  in  the  battery  to  be  automatically  renewed  in  a  constant  and 
regular  manner ;  2na.  The  liauid  solution  to  be  as  inexpensiT9  as 
possible,  and  the  elements  of  tne  batteiy  to  be  capable,  after  having 
served  to  generate  an  electric  current  of  being  regenerated  or 
renovated,  as  well  as  the  other  substances  which  it  contains ;  3rd. 
llie  zinc  plates  constituting  the  negative  poles  of  these  batteries  to 
remain  well  amalgamated  until  completely  consumed  or  worn  out ; 
4th.  The  carbon  plates  oonstitutinK  the  positive  poles  of  these  bat- 
teries to  be  provided  with  inoxidisable  armatures,  and  the  air  blown 
against  these  plates  to  be  sufficient  to  remove  aU  the  traces  of  oxide 
of  chromium;  6th,  lastly.  When  employed  for  lighting  purposes 
with  one  or  more  lamps  the  batteries  to  be  capable  of  being  controlled 
or  worked  with  f  acili^,  and  be  brought  into  action  and  thrown  out 
of  action  automatically  by  locking  and  unlocking  devices  operated  by 
electricity. 

1999.  "Accumulating  and  storing  electric  currents,  &c."  J.  B. 
Ro«SB8.  Dated  April  27.  6d.  The  object  of  ^  this  invention  is 
improved  means  of  accumulating  and  stoiiuff  electric  currents,  and  in 
economically  utilising  the  energ[y  so  stored  for  lighting  purposes. 
According  to  this  invention,  the  inventor  uses  small  or  comparatively 
small  receivers  or  secondary  batteries,  within  which  the  current  or 
currents  from  dynamo  machines  or  other  electric  force  producers  is  or 
are  taken  up  and  stored  as  intensity  currents,  to  be  used  for  all 
lighting  purposes  in  which  intensity  is  desired.  Coupled  to  these 
small  receivers  are  one  or  a  series  of  larger  receivers  of  the  same  or 
of  a  different  kind  which  receive  the  energy  or  force  from  the  smidler 
ones.    The  current  in  the  lai>ppe  receiver  or  receivers  can  be  stored  in 

auantity  to  be  used  as  desired  for  more  evenly  dividing  the  flow  to 
tie  lamps  than  can  be  obtained  from  one  sized  secondary  battery  or 
batteries  alone.  By  the  invention,  t.^.,  through  larger  receivers 
beuig  supplied  from  smaller  ones,  the  light  is  maintained  for  a  much 
longer  period  after  the  dynamo  has  ceased  to  work,  than  by  any  known 
system!  !  !  !  !  ! 

2020.  "  Obtaining  electric  light."  J.  C.  Asnor.  Dated  April  28. 
2d.  This  invention  consists  in  making  the  outer  or  positive  carbon 
or  pole  of  a  hollow  form,  tubular  or  otherwise,  in  the  interior  of  which 
the  negative  carbon  or  pole  is  inserted.  The  superficial  area  of  the 
positive  pole  is  greater  than  that  of  the  negative  pole.  A  noncon- 
ductor consisting  either  of  cla3rs  or  vitrinable  or  other  suitable 
materials  is  placed  betvreen  the  two  carbon  poles.  Another  part  of 
the  invention  consists  in  surrounding  the  negative  pole  with  a  non- 
conductor composed  as  above-mentioned,  and  placing  adjacent  to  it 
two  or  more  positive  carbon  poles.  The  negative  jpoTe  may  be  made 
of  a  hollow  form  tubular  or  otherwise,  and  this  hoUow  space  mav  be 
either  left  empty  or  be  filled  with  a  material  which  may  either  be  a 
conductor  or  a  nonconductor  of  the  materials  as  above-mentioned, 
llie  two  poles  may  be  connected  by  a  material  suitable  for  that 
purpose  as  is  now  usual.     (Provinonal  only.) 

2030.  "  Electrical  switches  or  changers."  The  Honourable  R. 
Bboxtohah.  Dated  April  28.  6d.  Has  for  its  object  improvements 
in  electrical  switches  or  circuit  changers. 
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2044.  "Dynamo-eleotrioal machines.'*  Honourable R.  Bbouohah. 
Bated  April  29.  6d.  Has  for  its  object  Improvements  in  dynamo- 
eleotrical-machines,  and  the  improvements  relate  to  that  class  of  con- 
tinnous  current  dynamo  electrical  machines  in  which  a  cylindrical 
ring  of  iron  (embraced  by  a  series  of  coils  of  an  insulated  copper  con- 
ductor  ranged  in  planes  parallel  with  the  axis  of  the  ring)  is  caused 
to  revolve  with  its  circumference  in  close  proximity  to  the  poles  of 
electro-magnets.  Usually,  as  in  the  well-loiown  Gramme  machines, 
the  cylindrical  ring  of  iron  has  been  wound  with  a  series  of  coils  of 
insulated  conducting  wire,  each,  made  u^  of  numerous  turns  of  insu- 
lated wire  either  circular  or  flattened,  lying  side  by  side  and  one  over 
the  other — and  the  inner  end  of  each  coll  and  the  outer  end  of  the 
succeeding  coil  have  been  coupled  bv  radial  strips  to  insulated  metallic 
bars  or  plates  ranged  lengthwise  along  the  axis  by  whidi  the  cylin- 
drical rinfi^  is  carried.  The  electric  current  generated  has  been  earned 
off  from  tiaese  bars  by  metallic  conductors  bearing  against  the  opposite 
points  of  the  axis.  According  to  this  invention  in  place  of  constructing 
the  revolving  ring  of  continuous  cuirent  dynamo  machines  in  this 
manner  the  inventor  forms  each  insulated  conducting  coil  by  which 
the  ring  is  embraced  of  a  strip  of  copper  of  a  width  equal  to  the  width 
of  the  coil  to  be  formed.  The  stnp  before  being  wound  into  a  coil 
around  the  ring  is  braided  or  covered  over  with  strands  of  cotton  or 
other  fibre,  or  is  otherwise  insulated. 

2062.  **  Electrical  generators  and  engines,  &c."  T.  J.  Handfobd. 
(A  communication  from  abroad  by  T.  A.  Edison.)  Dated  May  1 .  6d. 
Relates  to  dynamo  or  magneto-eleotric  machines,  or  electric  engines, 
and  to  apparatus  or  means  for  regulating  the  generative  capacity  of 
dynamo  or  magneto-electric  machines.  The  object  of  the  first  part 
of  the  invention  is  to  produce  a  dynamo  or  magneto-electric  machine 
or  electric  engine,  which  will  possess  the  features  of  exceeding  low 
resistance,  and  great  strength,  compactness,  and  economy.  This  is 
accomplished  by  the  use  of.  a  number  of  discs  (preferably  of  copper} 
for  the  bobbin  or  winding  of  the  armature,  which  discs  are  connoctea 
to  develop  (when  the  machine  is  used  as  a  generator)  a  continuous 
current  of  electricity  having  a  tension  due  to  Uie  electromotive  force 
of  a  number  of  discs. 

2065.  **  Microphonic  conductors  or  contacts,  &c."  J.  H.  Johnson. 
(A  communication  from  abroad  by  Doctor  Ars^ne  D'Arsonval,  of 
Paris.)  Dated  May  2.  2d.  Relates  to  the  preparation  of  sub- 
stances which  possess  the  necessary  properties  for  forming  efficient 
microphonic  conductors  or  contacts,  and  to  their  application  f Or  this 
purpose.  A  metallic  sulphide,  such  as  scdphide  of  iron,  copper,  lead 
or  silver,  for  example,  with  or  without  an  excess  of  metal,  is  melted 
in  a  crucible  ;  in  certain  cases  a  metallic  oxide  is  added,  or  a  mixture 
of  sulphides  of  different  metals  is  prepared.  These  sulphides  when 
melted  may  be  employed  either  alone  or  as  tiie  cover  or  coating  of  a 
metal  which  afforos  them  support,  either  by  dipping  the  metal  into 
the  molten  sulphide,  for  example,  or  by  superficially  sulphurising  the 
metal  itself  by  exposing  it  to  be  acted  upon  directly  by  sulphur  in  a 
fused  or  gaseous  condition,  or  by  any  ^own  chemical  process  of 
sulphurisation.     {Frovuional  only.) 

2068.  "Secondary  battery."  C.  H.  Oathcabt.  Dated  May  2. 
4d*  A  plate  of  lead  is  coated  with  oxide  of  lead  either  chemically  or 
mechamcally,  and  is  wrapped  in  some  suitable  material,  such  as 
flannel,  to  prevent  the  oxide  from  falling  oft  the  plate.  This  con- 
stitutes a  negative  plate.  A  plate  of  zmc  is  coated  electrolytically 
with  deposited  zinc,  and  well  amalgamated ;  this  constitutes  the 
positive  plate.  If  desired,  two  of  these  zinc  plates  may  be  used  with 
each  negative  plate.  The  above-mentioned  positive  and  negative 
plates  are  placed  in  a  vessel  containing  a  strong  solution  of  zinc 
sulphate  acidulated  with  sulphuric  add,  to  whidi  other  similar  salts, 
such  as  sulphate  of  mag^iesium,  may  be  added  if  found  desirable. 

2072.  <' Electric  lights."  T.  J.  Handfobd.  (A  communication 
from  abroad  by  T.  A.  Edison.)  Dated  May  2.  6d.  Relates  to  the 
description  of  electric  lights  wnich  are  known  as  arc  Ughts  and  in 
particular  to  the  regulating  mechanism  of  tiie  same.  One  part  of 
the  said  invention  relates  to  the  combination  in  regulating  mechanism 
of  two  opposing  electro-magnets  or  solenoids  of  the  same  or  ap- 


line  1,  2,  in  which  are  also  the  carbon  electrodes,  c  c^  of  the  lamp, 
and  tiie  latter  is  located  in  a  shunt  circuit,  3,  4,  which  is  fonned 
around  the  arc  or  the  carbon  electrodes.  A  dittnt  circuit,  6,  6,  with 
a  small  resistance,  b,  is  formed  around  the  electro-magnet  orsoleQoid, 
V.  such  circuit  being  joined  to  the  line  immediately  on  oppodto  iddei 
of  the  connection  of  x  therewith.  The  electro-magnet  (or  aoleacKd, 
X,  while  of  the  same  resistance  as  x^,  has  a  grater  weight  oi  copper 
in  its  coils.  When  x  and  x^  are  electro-magnets,  as  in  the  exum^ 
illustrated,  they  act  oppositely  upon  a  stationary  core,  b.  'Hte 
armature,  ▲,  is  carried  by  a  lever,  a^  which  works  a  gripping  eye, 
b,  or  other  suitable  device  for  lifting  the  upper  or  positiTe  ca^ 
electrode,  o,  to  form  an  arc  and  for  regulating  the  feed  of  soch 
carbon  electrode.  When  x  and  x^  are  solenoids  they  may  aot  apon 
the  same  movable  core  which  can  be  connected  directly  with  the  leTcx 
or  arm  that  works  the  gripping  eye.  When  c  and  c^  are  in  conUot 
X  predominates  and  lifts  c,  so  as  to  form  the  arc.  When  the  uc 
increases  to  a  definite  degree,  x^  counteracts  the  sustaining  effect 
of  X  and  o  is  allowed  to  drop  until  agfain  arrested  br  x.  'Die  \aw 
resistance  shunt  circuit,  6,  6,  reduces  the  resistance  of  the  msinlma 
and  allows  the  current  to  flow  freely  to  the  lamps. 

2107  *' Electric  safety  apparatus  for  theatres,  warehooset,  4c." 
F.  Jknsen.  (A  communication  from  abroad  by  R.  J.  L.  Hafilaod, 
of  Vienna.)  Dated  May  4.  6d.  This  invention  consists  u  ui 
arrangement  of  apparatus  for  automatically  or  at  will  and  hj 
electrical  means  to  cause  a  stream  of  water  to  be  thrown  into  anj  put 
of  a  theatre,  warehouse,  or  other  structure  in  case  of  a  fire  bns^ 
out  therein,  and  to  cause  doors,  trapdoors,  shutters,  and  other  closng 
appliances  to  be  opened  and  the  curtain  to  drop. 
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proximately  the  same  resistance  but  of  different  weights  (that  is  to 
say  halving  different  weights  of  metal  in  their  coils)  located  one  in 
the  main  line  and  the  other  in  a  shunt  around  the  arc  and  of  a  shunt 
mcuit  formed  around  the  electro-magnet  or  solenoid  in  the  main  line. 
This  part  of  the  said  invention  is  mustrated  by  the  figure,  x  and 
X  axe  two  electro-magnets  (or  they  may  be  solenoids)  of  the  same  or 
^^  ^0  8a«no  resistance.    The  former  is  located  in  the 
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THE  INSTITUTE  OF  PATENT  AGENTS. 


In  oar  other  colamns  will  be  fonnd  the  inaugaral  address 
of  Mr.  J.  H.  Johnson,  the  President  of  the  above  Institute, 
and  there  will  also  be  observed  the  objects  for  which  this 
new  association  has  been  formed.  In  the  presence  of  the 
pending  and  very  necessary  legislation  for  the  revision  of  the 
Patent  Laws,  we  look  upon  this  co-operation  of  patent  agents 
as  a  decided  step  in  the  right  direction.  As  Mr.  Imray,  the 
Vice-President,  very  truly  remarked  in  the  course  of  his 
speech,  there  are  a  thousand  little  things  in  the  practice  of 
the  Patent  Laws  which  an  institute,  speaking  with  authority 
as  a  responsible  body,  can  compass,  when  no  individual  patent 
agent  can  do  anything.  This  gentleman  also  thinks  that 
the  great  difficulty  which  arises  fix)m  the  way  in  which  the 
certificates  of  allowanoe  for  patents  are  issued  from  the 
offices  of  the  Solicitor-General  and  Attorney-General  might 
be  rectified  by  such  an  institute,  and  he  moreover  stated  that 
the  Council  was  busily  engaged  with  this  very  object. 

But  leaving  such  matters  for  consideration  at  a  future 
time,  we  cannot  but  think  that  as  far  as  the  inventing, 
manufacturing,  and  speculating  public  is  concerned  the  for- 
mation of  the  Patents  Agents'  Institute  has  been  carried 
out  at  a  most  opportune  moment.  Probably  at  no  period 
have  inventions  been  so  numerous  as  at  the  present  day,  and 
certainly  we  have  never  before  had  such  pressing  need  of 
scientifically  and  legally  skilled  agents  to  correctly  carry  out 
the  ideas  of  inventors.  Many  a  promising  idea  has  been 
spoiled  by  the  clumsiness,  indifference,  or  ignorance  of  the 
agent  to  whom  the  inventor  had  intrusted  the  outcome  of 
his  brain. 

There  are  many  who  prefer  to  act  as  their  own  agents, 
when  they  have  originated  some  scheme  worthy  of  protection 
by  letters  patent.  This  we  do  not  believe  to  be  either  an 
economical  or  wise  transaction,  leaving  alone  the  amount  of 
worry  and  extra  work  entailed.  When  a  man  has  devised 
something  he  desires  to  patent,  it  is  better  and  cheaper  for 
him,  in  the  end,  to  have  his  invention  set  forth  in  strict  and 
proper  terms  by  some  reputable  agent  who  knows  exactly  how 
much  to  express  and  what  to  leave  out.  Therefore,  speaking 
in  our  particular  province  only,  we  say  that  the  Institute  of 
Patent  Agents  will  be  found  a  most  useful  association,  and 
its  promoters  will  deserve  well  of  inventors. 

We  shall  know  that  its  members  are  men  of  knowledge^ 
scientifically  and  legally,  and  that  they  are  certificated  as 
being  competent  to  discharge  the  duties  intrusted  to  them. 

A  great  advantage  attached  to  an  amalgamation  of  pro- 
fessional men  of  any  description  is  the  opportunity  afforded 
of  clearing  up  any  doubtful  points  connected  with  patent 
claims  by  discussions  amonpt  themselves. 
i  We  could  point  out  one  well-known  patent  contaming  one 
k  claim  only  (it  originally  had  80)  on  which  probably  more 
jMifferonce  of  opinion  exists  than  on  any  other  which  has 
-  ^-iue  before. 


Up  to  the  present  time  the  patent  agents  have  had  no 
such  advantage  as  this  we  have  mentioned  appertaining 
to  other  professions,  but  now  all  obscure  points  can  be 
thoroughly  ventilated  and  correct  decisions  aiTived  at. 

We  trust  that  the  Council  will  be  always  on  the  alert  to 
keep  from  the  body  of  the  Institute  those  whose  claims  to 
the  title  of  patent  agent  are  considered  at  all  doubtful,  and 
then  the  respectable  members  of  the  profession  and  the 
public  too  will  reap  a  mutual  benefit. 


W.   T.   HENLEY. 


R 


We  have  lost  ia  the  person  of  Mr.  Henley,  whose  untimely 
and  sudden  death  we  recorded  last  week,  one  of  the  earliest 
pioneers,  and  probably  the  most  energetic  worker  in  elec- 
trical science.  His  career  was  a  most  remarkable  one,  and 
gives  us  another  example  of  what  dogged  perseverance  and 
an  undaunted  spirit  may  achieve  in  the  face  of  difficulties 
which  would  dishearten  and  crush  the  majority  of  men. 
He  was  fond  of  relating  his  experiences,  in  a  modest  and 
diffident  manner,  to  those  in  any  way  connected  with  him, 
and  his  biography  would  form  one  of  the  most  interesting 
subjects  we  can  conceive  in  relation  to  matters  electrical. 

The  space  at  otir  command  will  not  allow  us  to  produce 
more  than  a  brief  outline  of  his  chequered  experience,  a 
subject  on  which  we  have  conversed  with  him  many  a  time 
and  oft. 

Mr.  Henley  was  bom  at  Midhnrst,  in  the  County  of 
Sussex.  After  receiving  a  fair  education,  he  was  brought 
up  by  his  grandfather  and  his  uncle,  who  were  leather- 
dressers,  to  that  trade,  but  not  liking  the  business,  at  16  he 
left  the  country  to  seek  his  fortunes  in  London.  He  began 
as  a  Ught  porter  at  a  silk  mercer's  in  Cheapside,  and  afterwards 
worked  in  the  docks  as  a  labourer  for  some  five  years.  Mean- 
while he  taught  himself  the  use  of  tools,  and  fitted  up  in 
the  single  room  which  he  occupied,  a  bench  made  with  his 
own  hands^  vices,  throws,  &c. ;  and  morning  and  evening,, 
before  and  after  the  work  of  the  day,  he  successfully  manu- 
factured philosophical  and  electrical  instruments,  which  were 
placed  in  a  shop  close  at  hand  (a  chemist,  we  believe),  for 
sale.  He  thus  attracted  the  attention  of  scientific  men, 
and  morning  and  evening,  before  work,  and  after  work 
tired  with  the  heat  and  burden  of  the  day,  young  Henley 
pushed  on  in  the  endeavour  to  reach  the  goal  of  his  ambi- 
tion. 

At  twenty-four  years  of  age,  being  a  dexterous  workman 
in  electrical  apparatus,  he  was  employed  by  Professor  Wheat- 
stone  when  developing  his  telegraph,  assisting  in  Wheat- 
stone's  experiments  and  gaining  an  extended  acquaintance 
with  electrical  science. 

When  the  first  Electric  Telegraph  Company  was  formed  Mr. 
Henley  did  a  large  amount  of  work  for  them  in  instruments, 
but  having  partially  executed  a  large  order  for  the  com- 
pany, which  they  for  some  reason  cancelled,  he  went  to  law 
with  them,  and  they  resolved  to  give  him  no  more  work. 
He  then  invented  his  magnetic  telegraph  and  formed  a 
powerful  company,  who  purchased  the  patent  for  £68,000  in 
cash  and  shares. 

It  is  related  how,  when  hindered  by  the  old  Electric  Tele- 
graph Company,  who  had  possession  of  all  the  railways,  and 
had  obtained  a  monopoly  for  overhead  work,  from  erecting 
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competitiYe  wires,  Mr.  Henley  r^rted  by  digging  trenches 
and  laying  andergronnd  wires  from  London  to  Gariisle,  and 
from  Dublin  to  Belfint.  When  the  Government  took  over 
the  telegraph  lines  of  the  country,  Mr.  Henley's  Company 
was,  of  oonrse,  included. 

He  afterwards  built  the  telegraph  works,  12  acres  in 
extent,  at  Xorth  Woolwich,  and  made  submarine  cables  one 
after  another,  employing  for  this  purpose  upwards  of  2,000 
men.  He  mann&ctured  about  14,000  miles  of  submarine 
telegraph  cables,  the  greater  portion  of  which  he  also  laid. 
Finding  that  purchasing  his  wire  placed  him  at  a  disadTantage 
in  ccmpetition,  he  laid  down  the  machinery  and  plant  for 
drawing  his  own  wire  at  the  X<»th  Woolwich  WcH-ks.  Aft;er 
a  time  this  led  to  a  works  in  Wales  for  making  the  wire 
rods,  and  later  on  sheet  iron.  Still  later  Mr.  Henley 
essayed  the  galvanising  and  corrugating  of  iron  at  North 
Woolwich. 

For  some  years  he  was  extraordinarfly  successful,  and  then 
firom  reasons  not  necessary  to  mention  here  the  North 
Wodwich  w<nkB  were  reduced  to  a  very  small  part  of  their 
original  extent,  and  operations  have  since  been  carried  on 
by  a  oompuiy  formed  for  the  purpose  of  taking  over  the 
business. 

Latterly  Mr.  Henley's  name  has  been  before  the  public 
in  connection  with  his  patent  osokerited  india-rubber  core, 
of  which  we  have  tested  some  hundreds  of  miles^  and  have 
on  various  occasions  spoken  &vourably  of  its  valuable  pro- 
perties. He  was  also  engaged  in  perfecting  a  system  of 
dynamo-electric  machines  and  lamps  for  electric  lighting 
when  CO  suddenly  taken  from  his  earthly  labours. 

Mr.  Henley's  rough,  but  geni^  presence,  will  be  keenly 
missed  by  the  poorer  inhabitants  of  North  Woolwich,  for 
his  charitable  deeds,  although  hidden  from  the  world  at 
large,  were  continuous  to  the  deserving,  and  it  is  also  to  be 
feared  to  the  undeserving,  who  could  so  readily  impose  upon 
his  simple  and  generous  nature. 

Mr.  Henley,  who  died  at  the  age  of  68  from  congestion 
of  the  lungs,  brought  on  by  a  chill  caught  only  a  week 
before,  was  interred  in  Kensal  Oreen  Cemetery  on  Monday 
last,  in  the  presence  of  numerous  and  sympathetic  friends. 


ELECTRICAL    EXHIBITIONS. 


By  W.  H.  PREECE,  F.B.S. 

(Paper  read  before  the  Society  of  Arts,  on  Wednesday, 
the  13th  mst.) 

Exhibitions  and  displays  of  the  practical  applications  of 
science  to  the  useful  wants  of  man  have  been  cropping  up 
during  rec^t  years  with  marvellous  rapidity  and  fecundity. 
They  owe  their  origin  diiefly  to  the  ^reat  Loan  Collection 
of  Scientific  AppartSius,  whidi  was  held  at  South  Kensington 
during  the  latter  six  months  of  1876.  This  was  the  first 
real  electrical  exhibition.  In  the  Oreat  Exhibition  of  1851, 
one  of  the  thirty  dasses  into  which  the  ediibition  was 
divided,  was  devoted  to  '^  Philosophical  instruments,  and 

S recesses  depending  upon  their  use,"  and  a  smaJl  sub- 
ivision  of  this  class  was  devoted  to  Magnetism  and 
Electricity.  Here  we  had  mariners'  compasses,  electric 
telegrai>hs — then  in  their  infiEuicy,  the  application  of  electro- 
magnetism  as  a  motive-power— stiU  in  its  babyhood,  the 
electric  light — ^well  matured  even  ttien,  electric  cIodoB, 
therapeutic  implications,  and  electrotype  apparatus.  Here 
was  shown  the  first  submarine  cable.  Dr.  JovUe  exhibited 
his  great  electro-magnet,  and  Hjorth  the  Dane— the  fore- 
shadower  of  the  elecbo-dynamic  erstem — showed  his  early 
^  obtain  motive-power  by  electro-magnetism,  but 


the  show  was  small,  and  onlv  really  interesting  in  Ae 
tele^phic  branch  ;    and  I  think  it  was  here  that  the 
Chairman  of  our  Council  received  his  first  public  award  in 
England,  for  the  very  fine  exhibit  his  firm  (SiemeDiaod 
Hakke)  made,  and  which  ridily  earned  a  CcrancQ  mediL 
In  1851,  electricity  played  but  a  very  minor  part    In  the 
next  Ediibition  of  1862,  great  progress  had  been  made, 
and  though  the  same  classification  was  ad(M>ted  as  in  1851, 
the   electrical   subdivision   waa   very  much  larger.    As 
extremely  able  report  on  the  electrical  instruments  dit- 
nbyed    was    written    by    Professor     Fleeming    Jeakiiu 
Improvement  and  progress  were  still  confined  to  telegra^j ; 
but,    in    the    meantime,    submarine    cables    had   beoome 
practical  and  commercial  undertakings.    The  Atlantic  had 
been  ^Mmned,  and  a  very  stiang  stimulus  had  been  given  to 
scientific  research,  firom  a  practical  point  of  view.    Sir 
William  Thomson  had  brought  his  brilfiant  intellect  to  beat 
on  this  virgin  soil,  and   the  result  had   been  that  tlie 
Exhibition  of  1862  denoted  very  great  progress  in  invention 
and   constructive  skill,  and   di^layed    a   numerons  and 
excellent    assortment  of    electrical   appliances    for  other 
purposes  than  tel^;rq>hy.    For  instance,  the  eLectric  li^ 
was  one  of  the  attractions  of  the  place.     Duboeoq  and 
Serrin,  of  Paris,  Jaspar,  of  Li^e,  and  Holm^  showed  their 
arc  lamps  in  operation.    The  magneto-electric  machine  and 
lamp  of   the    last  exhibits   had   been    woa4dng   at  the 
Dungeness  Li^thouse  from  the  {Nrevious  year  to  theyeat 
1875.    Holmes'  machine  stiU  works  the  South  Foreland 
and  Soutar  Point  lighthouses  under  the  care  and  manage- 
ment of  our  excellent  Trinity  House.     I  remember  very 
well  an  electric  engraving  machine  and  an  electric  loom  at 
the  1862  Exhibition. 

In  1871  we  had  another  International  ExhibitioD, 
chiefly  associated  in  our  memories  with  the  loss  of  tte 
founder  of  the  great  Exhibition  of  1851,  and  onr  own  modi 
revered  President.  It  was  not  a  success,  and  I  can  find  no 
record  of  the  ej^bition  of  any  striking  electrical  novdtf. 
It  was  not  comparable  with  the  Exhibitions  of  1851  and 
1862,  and  it  was  not  followed  by  any  such  valaaUe  report 
as  that  of  Professor  Fleeming  Jenkin  on  the  £xliibiti<»i  of 
1862. 

There  were  great  and  successful  International  Exhibitioos 
held  in  Paris  in  1867  and  1878.  The  latter  was  qioch 
marking,  for  though  electricity  formed  but  a  tot  sTnaU 
subsection,  it  was  Uie  occasion  when  Jablochkoff  lighted  op 
the  Avenue  de  I'Op^ra,  and  produced  such  a  constematioa 
among  gas  shiureholaers.  The  Pavilion,  iUaminated  by  him, 
was  one  of  the  striking  features  of  the  show.  Here,  aho,  vt 
saw  the  great  developments  made  in  the  electro-dynamiD 
machine  by  Oramme  and  Siemens. 

At  Vienna,  in  1873,  a  very  succeasfnl  exhibition  took  pbtt 
noteworthy  for  being  the  occasion  when  Fontaine  first  shoved 
the  capital  experiment  of  transmitting  power  by  electridtj. 
A  gas-engine  moved  a  dynamo-machine  (the  generator),  whioi 
turned  another  dynamo-machine  (the  motor),  1,000  metres 
0%  that  worked  a  centriiugal  pump. 

Philadelphia,  the  Great  Centennial  Exhibition  of  1876,  ii 
celebrated  for  Bell's  great  experiment  of  transmitting  or 
rather  reproducing  sp^ch  by  electricity.  It  was  here  that 
Sir  William  Thomson  heard  Shake^^are  quoted  throu^  as 
ordinary  telegraph  wire  by  means  of  "the  greatest  by  ar  of 
all  the  marvels  of  the  electric  telegraph." 

There  was  an  Industrial  Exhibition  in  Berlin  in  1879, 
which  is  interesting  horn  tiie  fact  that  here  Siemens  wocbd 
the  first  tramway  by  means  of  electricity,  carrying  eight€« 
persons. 

The  first  electrical  exhibition  was  that  of  1876.    In  the 
previous  exhibitions  electricity  played  a    small  saimiiBrj 
part — ^here  it  came  into  prominence  and   took  the  kading 
place.    It  was  intended  to  display  scientific  apparatos  em- 
ployed for  teaching  and  for  investigation,  and  abo  such  ai 
possessed  historic  interest  on  account  of  the  p^vons  by  wfaoo 
or  the  researches  in  which  they  had  been  employed.    It  be- 
came also  a  very  fine  exhibition  of  the  practical  apjJicttioai 
of  electricity.    It  was  international  in  its  character,  tboaji 
not  in  its  design.    A  very  large  number  of  exhihite  w< 
sent  firom  abroad.    It  was  supported  by  the  most  eamm 
physicists  and  scientific  men  on  the  continent.    Abroad,  ii 
obtained  a  reputation  it  never  reached  jat  home.    It  »* 
most  unfortunate  in  its  title.    "  The jMfeSal  Loan  CoDecoa 
of  gcientific  Apparatus  "  was  not  r  '^Eactive.    The  pre*  * 
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some  nnacooniitable  reason,  decried  ifc.  The  general  public 
shmmed  ifc,  and  though  213,196  i)eople  yisit^  ifc,  ifc  never 
acquired  fche  popnlarifcy  fchen,  which  ifc  cerfcainly  would  acquire 
now,  if  ifc  were  held  again,  and  given  a  more  fcelling  fcifcle. 
Bnfc  such  priceless  treasures  as  were  brought  together  there 
will  never  be  l»x)ught  together  again.  The  eclogue  and 
pobUcations  issued  by  it  form  a  small  library.  There  was 
not  onlv  an  admirable  catalogue— one  of  the  best  ever  com- 

El — ^Dut  a  handbook  of  short  descriptive  essays,  written 
ich  men  as  Clerk  Maxwell,  Olifford,  Spottiswoode,  Tait, 
V  Foster,  Norman  Lockyer,  Qeikie,  Huxley,  and  others 
equally  eminent. 

There  were  1,404  exhilntors,  of  whom  761,  more  than  half, 
were  foreigners,  derived  from  the  follo¥ring  sources  : — 

United  Kingdom      64:3 

Austro-Hungary       46 

Belgium        18 

France          116 

(Germany       878 

Holland        83 

Italy 47 

Norway         9 

Russia           70 

Spain 14 

Switzerland 80 

1,404 
The  number  of  obiects  exhibited  was  about  18,000.  There 
was  held,  in  its  earlier  days,  also  a  conference  of  scientific 
men,  at  which  110  papers  were  read,  and  which  brought 
together  an  average  attendance  of  seventy  persons.  There 
were  no  less  than  fifty-three  evening  lectures,  to  which  ad- 
mission was  free,  and  at  which  the  average  attendance  was 
425.  At  these  conferences  and  lectures  explanations  and 
demonstrations  were  made  of  the  method  of  using  and  em- 
ploying the  various  instruments  exhibited.  The  historical 
portion  of  the  exhibition  was  the  richest  of  its  class  that  has 
ever  been  held.  Notwithstanding  all  this,  the  exhibition 
feU  dead,  and  it  is  now  but  litue  remembered.  It  came 
before  its  time. 

The  Electrical  Exhibition  of  Paris,  of  1881,  was  more 
fortunate.    Owing  to  the  excitement  consequent  on  the 
activity  of  electric  light  promoters,  and  of  the  startling  in- 
vention of  the  telephone,  the  public  had  become  interested 
in  electricity.    The  title,  *' electrical  exhibition,"  was  at- 
tractive, and  the  energy  and  enterprise  of  M.  Coch^ry,  the 
Minister  of  Posts  and  Telegraphs,  brought  together  very 
strong  support  from  other  nations.    Hence  the  Paris  exhibi- 
tion became,  in  evenr  sense  of  the  word,  an  •*  international 
electrical  exhibition.      Here  we  saw  every  nation  vying  with 
each  other  to  see  how  the  electric  current  could,  economicaUy, 
supplant  gas  as  a  domestic  illuminant.    Here  we  saw,  for  the 
first  time,  Edison's  solution  of  the  problem,  and  the  progress 
made  by  his  great  English  rival.  Swan.     Here  we  saw 
Daboscq,  Serrin,  Jaspar,  and  Siemens,  with  their  experiences 
since  1851,  indicating  the  progress  they  had  made  during  the 
past  thirty  years.    Again,  we  saw  telegraphs  moulded  by 
experience,  invention,  and  practice  into  fine  race-horses, 
compared  to  the  heavy  dray-horses  of  the  former  period.    In 
1851,  it  was  scarcely  possible  to  send  twenty  woros  a  minute; 
here  we  saw  200  words  a  minute  transmitted  as  a  matter  of 
course.    Only  one  message  could  be  sent  on  one  wire  in 
1851 ;   in  1882,  two,  four,  six,  and  eight  messages  were 
shown  in  transit  simultaneously,  on  one  wire.    The  telephone 
had  sprung  into  existence.    Music  was  transmitted  from  the 
opera,  and  the  words  spoken  on  the  stage  were  distinctly 
heard  a  mile  or  more  away.    Boats  were  propelled  by  elec- 
tricity upon  a  small  lake,  and  ploughs  were  moved,  printing 
machmes  worked,  balloons  gyrated  about  in  the  air,  sewing 
machines  rotated  by  currents  of  electricity  produced  a  long 
way  off.  Here  again,  we  saw  how  electricity  can  be  employed 
to  give  instant  warning  of  fire,  and  by-the-bye,  how  few  there 
are  who  avail  themselves  of  this  useful  and  valuable  apphca- 
tion.    Not  only  can  we,  by  merely  touching  a  button,  raise 
an  alarm  of  fire  in  the  police-station  or  in  the  fire-engine 
station,  but  we  can  make  the  fire  itself,  in  its  early  st^es, 
automatically  raise  an  alarm,  and  practically  say,  '*  Here  I 
am  burning  away  nicely  and  merrily  in  the  hbrary,  will 
nobody  come  and  put  me  out  ?  "    In  the  face  of  the  terrible 
fire  that  London  witnessed  last  week,  it  is  hoped  that  some 
attention  will  be  given  to  this  most  beautiful  application  of 


electricity,  which  was  so  fully  shown  in  Paris  and  subsequent 
exhibitions. 

The  Paris  Exhibition  produced  no  striking  novelty.    It 
illustrated,  rather,  progress.  New  methods,  new  combinations, 
new  applications  were  numerous,  but  absolute  novelties  were 
absent.    It  however  showed  the  practical  man  to  be  ahead 
of  the  philosopher,  and  illustrated  the  fact  that  in  Uie  case 
of  electricity  the  science  owes  more  to  practice  than  to 
theory.    Unlike  the  exhibition  of  1876,  the  press,  especially 
the  Times,  met  the  want  of  the  public,  by  publushing  very 
friU  and  able  reports  of  the  work  done  and  descriptions  of 
the  thin^  shown.    The  exhibition  was  also  the  occasion  of 
the  meeting  of  a  very  important  oongress  of  electricians 
of  all  counmes,  at  whidi  numerous  questions  were  discussed, 
but  at  which  the  most  important  was  the  establishment  of  a 
uniform  system  of  electrical  measurements.    In  this  field  of 
measurement  there  was  no  deep-seated  inch  to  brush  aside, 
nor    time-honoured   shilling  to  drive  into  oblivion,  but 
the  coast  was  comparatively  clear.     The  quantities  to  be 
measured  were  little  known,  few  had  been  working  on  the 
question,  and  therefore  the  difficulties  to  surmount  were  not 
many.     The  necessity,  however,  for  a  uniform  system  of 
standards,  and  a  universal  system  of  nomenclature  was  para- 
mount, and  hence  a  coherent  system  was  proposed,  accepted, 
and  universally  adopted  with   wonderful  celerity.      This 
speedy  adoption  was  the  most  striking  proof  of  its  necessity. 
Men  wanted  to  know  how  much  electricity  they  were  using 
to  produce  given  eflects,  how  much  electricity  was  the  result 
of  certain  mechanical  operations,  how  much  electricity  could 
be  conveyed  to  a  given  distance  by  a  given  wire.    Moreover, 
as  electricity  was  the  result  of  mechanical  motion,  it  was 
clear  that  there  must  be  an  intimate  connection  between 
motion  and  electricity.    And  as  all  motion  involves  time  and 
space,  and  mechanical  motion  matter  also,  so  electrical  mea- 
surements must  be  based  on  mechanical  ones.    Hence  the 
centimetre  as  the  unit  of  space,  the  gramme  as  the  unit  of 
mass,  and  the  second  as  the  unit  of  time,  have  been  taken  as 
standards,  and  the  system  is  therefore  called  the   G.G.S. 
system  of  units.    Now  we  have  in  electricity,  electromotive 
force,  that  determines  its  flow  ;  resistance,  that  opposes  this 
flow ;  and  current,  the  flow  itself.    But  electricity  can  also 
be  stored  up  in  a  kind  of  caged  condition,  ready  to  burst  out 
into  lightnmg,  or  to  flow  out  gently,  *'  to  waft  a  sigh  from 
Indus  to  the  Pole."    It  is  then  hela  prisoner  by  induction, 
the  magnitude  of  which  is  measured  and  expr^sed  by  the 
term  capacity.   Now,  a  unit  of  electricity  is  called  a  coulomb, 
and  if  this  unit,  under  the  influence  of  a  unit  electromotive 
force,  flows  for  one  second  throu^  unit  resistance,  it  pro- 
duces a  current  of  one  ampere.    The  standard  resistance  is 
called  an  ohm^  while  the  standard  electromotive  force  pro- 
ducing the  flow  is  called  a  volt.    If  this  coulomb  so  produced 
were  stored  by  induction,  then  the  capacity  of  the  con- 
figuration mamtaining  it  would  be  called  a  farad.     The 
capacity  of  a  conductor  is  thus  measured  by  the  quantity  of 
electricity  it  will  hold,  as  a  cask  is  measured  by  the  quantity 
of  wine  it  holds. 

The  ohm  can  be  represented  by  a  column  of  mercury 
1*0615  metres  long  of  a  square  millimetre  section  at  0^ 
Oentigrade. 

The  volt  is  very  nearly  the  electromotive  force  of  a  Daniell 
cell 

An  ampere  is  very  nearly  the  current  required  to  maintain 
an  18-candle  glow  *  lamp  alight. 

A  fwad  is  too  large  for  practical  purposes.  So  we  take 
a  millionth  part  of  it,  and  call  it  a  mu>rojarad,  which  is  the 
capacity  of  about  three  miles  of  an  Atlantic  cable. 

Some  idea  of  the  quantity  of  electricity  involved  in 
electric  lighting  may  be  gathered  from  the  fact  that  it  would 
require  8,000,000  miles  of  the  Atlantic  cable — an  area  of 
seventeen  and  a-half  square  miles— to  hold  the  quantity 
of  electricity  that  passes  through  each  lamp  in  this  room  in 
each  second  of  time.  It  is  comfMurable  to  the  char^  con- 
tained in  a  thunder-cloud  before  it  bursts  out  in  lightning. 
For  a  cloud  offering  three  square  miles  area  at  a  moderate 
height— say,  100  feet— the  charge  would  not  be  more  than 
one  coulomb. 

♦  I  aooept  this  tenn  **  glow,"  propoaed  br  Dr.  SiemeuB.  Glow 
lamps  are  sometimes  oaUed  **inoandeso6nt,*'  sometimes  *'inoan- 
desoenoe";  the  latter  is  the  more  correct,  but  the  less  euphonious. 
Glow  is  equally  correct,  far  more  euphonious,  and  more  in  accord- 
ance with  the  spirit  of  the  age. 
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Now,  when  electricity  flows  through  resistance,  it  does 
work  upon  the  matter  through  which  it  flows.  Hence  heat 
is  produced,  and  hence  glow.  Now,  this  work  done  depends 
upon  the  current  flowing  and  on  the  electromotive  force 
present.  If  we  multiply  the  electromotive  force  hj  the 
current,  we  have  a  measure  of  the  energy  expended.  Hence 
one  volt  X  one  ampere  =  one  watt,  which  is  the  unit  of 
electrical  work.  Seven  hundred  and  forty-six  watts  equal 
1  horse-power ;  so  that  we  have  a  very  ready  means  of  con- 
verting the  expression  for  electrical  energy  into  that  of 
mechanical  power,  and  vice  versa.  Each  glow  lamp  in  this 
room  is  worked  by  105  volts,  and  '8  amp6re,  or  it  requires 
an  absorption  of  84*0  watts,  something  less  than  one-tenth 
of  a  horse-power  per  lamp.  Now  all  these  units,  except  the 
watt,  were  chosen  by  the  Electrical  Congress  at  Paris,  in 
1881,  and  they  have  been  accepted  by  all  the  world.  This 
is  the  great  result  of  the  Paris  Exhibition,  and  that  which 
will  mark  it  as  an  epoch  in  the  history  of  electricity. 

The  success  of  the  Paris  Exhibition  led  to  an  imitation 
of  it  at  the  Crystal  Palace  in  the  early  part  of  the  year. 
As  a  practical  and  popular  exhibition,  the  result  was  un- 
doubteoly  a  success ;  but  it  was  mainly  a  commercial  under- 
taking, and  could  not  in  any  real  sense  be  called  inter- 
national. It  followed  the  Paris  Exhibition  too  quickly. 
There  was  a  very  fair  display  of  electrical  appliances  ;  over 
300  exhibitors  sent  things  there ;  but  it  was  chiefly  as 
an  electric  light  exhibition  that  it  will  be  remembered. 
Telegraph  instruments  and  bells,  telephones,  and  cable 
grapplers  were  mixed  up  too  much  with  toys,  weighing 
machines,  and  toilet  commodities  to  give  it  a  scientifle 
character.  As  a  practical  demonstration  of  electric  lighting 
it  left  nothing  to  be  desired,  but  as  an  event  marking 
scientific  progress  it  must  soon  be  forgotten.  A  new  exhibi- 
tion, in  which  gas  plays  a  prominent  feature,  opens  there 
to-day,  with  what  prospect  of  success  I  cannot  say. 

(^To  be  cantinued.) 


ON  THE  APPLICATION  OF  ELECTRO- 
MOTIVE  POWER  TO  MARITIME 
PURPOSES. 


By  A.  RECKENZAUN,  C,E. 


{Continued  from  page  472.) 

This  force  will  prepel  a  screw  launch  having  a  displacement 
of  about  three  tons,  at  the  rate  of  nine  miles  per  hour. 
The  cost  of  each  cell  depends  upon  the  material,  mode  of 
manu&cture,  and  the  maker*s  profit  combined.  I  shall, 
however,  be  asked.  How  much  does  it  cost  to  charge  the 
cells;  or,  what  is  the  expense  of  filling  them  and  re-filling 
them  with  electrical  properties  ?  This  I  must  reply  wifl 
depend  upon  a  number  of  circumstances — ^for  instance,  upon 
the  place  and  the  method  adojjted  for  the  purpose  of 
generating  the  electric  force  re(juisite  therefor :  if  we  have 
water-power  or  wind  at  our  disposal,  it  will  cost  next  to 
nothing  ;  while,  if  we  must  depend  upon  steam*power,  we 
must  take  the  cost  of  the  fuel  at  the  particular  loadity  into 
account.  This  cost  of  fuel  also  depends  in  great  measure 
upon  the  economy  and  construction  of  the  boiler,  furnace 
and  engine  utilised.  A  good  condensing  engine  will  not 
consume  one-half  the  amount  of  coal  which  a  small,  but 
good  launch- engine  would,  and  since  the  efficiency  of  our 
whole  electrical  apparatus  will  be  more  than  60  per  cent., 
we  may  safely  assert  that  the  electromotive  power  will  not 
be  more  expensive  than  steam-power  for  our  boat. 

Hence  the  application  of  electricity  to  the  propulsion  of 
small  vessels  is  not  only  possible,  since  we  have  just  demon- 
strated that  fact ;  but  it  is  also  commercially  advantageous. 

In  order,  however,  that  electric-launches  may  come  into 
general  use,  it  will  be  necessary  to  establish  stations  at  which 
the  batteries  may  be  charged  and  re-charged  ;  on  the  banks 
of  our  larger  rivers  there  will  be  little  fifficulty  in  findmg 
the  required  force,  and  a  small  dynamo  is  all  that  is  needed 
for  the  purpose  :  we  may  even  make  use  of  the  motor  itself 
|g  produce  the  charging  current,  if  we  fijid  a  motive-power, 
ftdm  whatever  source  this  power  may  be  procured. 


Turning  now  from  the  peaceful  launch  we  may  proceed  to 
direct  our  attention  for  a  moment  to  the  warlike  torpedo- 
boat. 

Numerous  are  the  peculiar  qualities  demanded  in  a  boat 
of  this  description,  and  this  species  of  crait  requires  the 
most  delicate  management,  as  well  as  the  utmost  skill  and 
ingenuity  on  the  part  of  him  who  designs,  builds,  or  eqoipB 
it  for  service.    No  expense  is  spared  to  secure  the  falfilment 
of  all  the  requirements  necessary  to  a  perfect  torpedo-boat, 
and  this  class  of  vessel  has  of  late  played  quite  as  important 
a  part  in  naval  engineering  as  any  other — not  exceptmg  the 
ironclad.    To  make  this  boat  invisible  to  the  enemy  has 
be^n  the  study  of  some  engineers,  to  impart  to  it  the 
highest  possible  speed  the  ambition  of   others ;  while  to 
make  it  noiseless,  to  prevent  the  emission  of  smoke  or 
vapour-clouds  &om  its  machinery  are  most  essential  points 
with  all  who  wish  to  render  it  perfect.    All  of  these  can  be 
secured  by  the  employment  of  electric-power  for  their  pro- 
pulsion, and  I  venture  to  think  that  in  course  of  time  it  will 
entirely  displace  steam  on  board  of  torpedo-boats.  The  noise 
of  an  electro-motor  is  no  greater  than  that  of  a  well-oiled, 
well-fitted  revolving  cotton-spindle,  and  can  scarcely  be 
heard  at  the  farther  end  of  the  vessel;  having  neither  smoke 
nor  steam  another  of  the  greater  difficulties  is  obviated. 
Speed  has  a  limit  in  the  steamboat  just  as  in  the  electric- 
boat.    Electrical  machinery  is  far  more  easy  of  management 
than  steam  machinery,  for  one  man  can  just  as  quickly  and 
with  as  much  ease  turn  on  or  off  and  regulate  the  current  of 
several  hundred  accumulators  as  he  could  press  the  button 
of  an  electric  bell,  while  very  little  skill  or  practice  are 
reauired  in  handling  the  different  portions  of  the  apparatus. 

Now  to  prepare  a  steam  torpedo-boat  for  service  ia  a 
serious  affair ;  steam  must  be  got  up  hours  before  it  can 
start ;  three  sets  of  stokers  and  three  englaeers  must  be 
constantly  in  attendance  to  attend  upon  and  watch  the  fickle- 
minded  concern :  while,  on  an  electric-vessel,  the  accumula- 
tors can  always  be  in  readiness  ;  one  turn  of  the  switch- 
handle  suffices  to  start  it ;  and  it  will  then  require  no 
further  care  or  attention,  except  to  steer  it,  until  it  arrives 
at  its  destination,  which,  in  most  cases,  will  be  in  a  short 
space  of  time.  The  electro-motors,  batteries,  and  accessories 
will,  of  a  necessity,  come  below  the  water-line — ^for  it  wooM 
be  difficult  to  place  them  above — protection  is  thus  obtained 
from  the  shot  of  an  enemy,  so  far  as  the  propelling  machineTT 
is  concerned,  and  in  a  greater  degree,  by  reason  of  i\& 
smaller  size,  than  for  that  of  the  steamer.  But,  brides 
propelling  the  boat,  the  accumulators  are  as  capable  of  other 
duties  as  the  steam-engine,  such  as  steering  her,  lifting  tbe 
anchor,  &c.,  while,  in  addition,  they  can  do  what  the  steam- 
engine  alone  cannot,  viz.,  throw  an  intense  light  upon  an; 
particular  place  or  object,  and  fire  the  gun  if  there  be  one 
on  board. 

These  are  in  brief  and  roughly  noted  the  most  elementary 
yet  important  points  ;  more  minute  details  I  most  leave  to 
the  specialist. 

One  more  use  to  which  this  motive-power  might  success- 
fully be  applied  in  time,  in  connection  with  naval  affiurs,  is, 
I  think,  in  the  steam-launches  carried  on  board  many  of  the 
larger  men-of-war  for  the  landing  of  armed  parties  and  tii& 
heavier  guns  for  shore  duties  ;  and  for  other  purposes  when, 
in  case  of  danger  or  other  sudden  emergency,  a  small  or  li^ht- 
draught  and  swift  vessel  is  reauired  at  short  notice.  How 
much  handier  and  readier  would  not  an  electric-WndL  be, 
with  its  power  ever  at  the  command  of  the  moment,  without 
notice,  without  hurry  or  anxiety  ? 

The  next  small  crail  of  importance  is  the  ferrj-boat ;  one 
without   oars,  without  sails,  without  a  towing-chain  and 
without  a  boiler—a  floating  bridge  on  which  the  passeogen 
need  not  be  suffocated  by  smoke  nor  drendied  with  the 
greasy,  condensed  exhaust-steam,  nor  besmeared  by  the 
black,  dusty  remnants  of  imperfect  combustion.    Powerfnl 
ferries  must  be  provided  where  the  traffic  demands  tbem : 
but  in  very  many  instances  the  traffic  is  great  only  at  oertain 
hours  of  the  day — ^perhaps  four  or  six  runs  bring  the  bntt 
of  the  day's  passengers  and  goods— yet  when,  as  hitherto, 
there  is  no  alteroative  to  steam,  the  fires  must  be  kept  iq> 
in  the  boilers  and  the  attendants  retained  on  duty  belweea 
times,  and  during  the  far  greater  number  of  hours  in  which 
the  ferry  is  but  seldom  required.    Such  a  fmry-boat,  if  ^ 
pelled  by  electricity,  is  constantly  readj^Ao  long  as  then 
remains  a  charge  in  the  accumnlat<^^fs— and  the  kiss  of 
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charge  while  at  rest  amounts  to  less  than  one  per  cent,  during 
a  whole  da^'s  work — ^yet  no  attendance  is  needed,  until  the 
moment  amves  to  start ;  and  then  the  one  man  who  starts 
and  stops  the  machinery  can  also  with  facility  steer  as  well  : 
80  that,  were  it  not  for  the  mooring  at  the  piers,  no  other 
person  would  be  required  to  assist.  Just  as  the  captain  of 
the  Woolwich  ferry  at  this  moment  may  be  touching  the 
button  to  ring  the  signal  bell  for  starting,  stopping,  or 
reversing  the  engine,  so  he  might  with  no  greater  exertion 
himself,  direct  the  whole  machinery,  if  worked  by  electricity 
in  place  of  steam,  from  the  bridge,  by  simply  touching  the 
handles  or  buttons  of  the  switches  which  convey  the  current. 
By  two  small  instruments  near  these  handles  he  could  at  any 
time  inform  himself  of  the  state  of  his  motive-power,  and 
see  at  a  glance  what  current  there  is,  and  what  electro- 
motive force.  He  would  need  no  longer  to  tremble  at  the 
possibilities  of  mistakes  on  the  part  of  his  engine-driver  or 
fireman ;  and  the  safety  of  his  passengers  would  be  pro- 
portionately increased  as  the  number  of  '^  hands  '*  in  charge 
was  decreased ;  for  the  captain  can  sooner  reverse  his 
apparatus  himself  than  he  can  correct  a  wrongly-understood 
command  in  the  moment  of  danger. 

I  may  mention  that  in  some  instances  of  ferry  propulsion 
it  would  be  an  easy  matter  to  dispense  entirely  with  batteries 
on  board,  if  found  more  convenient,  as  we  could  convey  the 
current  ^m  shore  to  the  machine  on  board  by  either  a  sub- 
marine cable  or  an  overhead  wire,  thus  connecting  the  gene- 
rator and  the  receiver  by  any  convenient  means.  Instead 
then  of  carrying  the  weight  of  the  cells  we  could  use  mer- 
chandise as  ballist  and  save  freightroom  at  same  time. 

The  electric  tug-boat  will  in  many  ways  prove  superior  to 
the  steam-tugs,  since  it  is  more  easily  managed,  not  so  liable 
to  get  out  of  order,  and,  during  the  long  intervals  of  waiting 
outside  the  bar  of  the  harbour  for  the  ship  to  tow  into  port, 
the  maintenance  will  be  cheaper. 

As  for  the  passenger  traffic  in  the  tropics,  those  who 
have  experience  of  steamers  on  Indian  waters  may  best  be 
able  to  give  an  opinion.  The  steam  boiler  and  machinery 
in  such  circumstances  have  ofcen  been  described  as 
intolerable  accompaniments  of  travel  in  those  countries. 
Not  to  dwell  upon  the  discomfort  to  travellers  of  the  close 
proximity  of  the  engine-room ;  firemen  fainting  and  dropping 
dead  in  the  stokehole  through  the  efifect  of  the  excessive  beat 
is  a  daily  occurrence.  Every  possible  precaution  is  taken  to 
relieve  these  poor  sufierers  as  far  as  can  be — ventilators  are 
placed  in  every  part  of  the  ship  ;  but  the  air,  already  hot, 
affords  but  little  appreciable  reUef ;  the  exhausted,  half-nude 
fireman  rushes  up  the  ladder  every  few  minutes  for  a  breath 
of  the  outer  air,  and  runs  down  again  to  attend  to  the  fur- 
naces and  safety  valves  of  his  boilers,  suffering  the  utmost 
agony  ;  and  the  most  robust  men  are  soon  rendered  prostrate 
with  hardly  a  remedy.  The  swift  revolving  armature  of  our 
electro-motor,  on  the  other  hand,  agitates  the  air  in  its 
vicinity,  and  the  sensation  when  standing  near  it  resembles 
that  caused  by  the  gentle  wafting  of  the  zephyr  by  a  lady's 
fan. 

fiaving  thus  ftu*  given  a  very  rough  and  general  outline 
of  the  advantages  afibrded  by  the  employment  of  electricity 
in  the  continuous  propulsion  of  small  vessels,  I  venture  to 
proceed  to  indicate  m  brief  a  few  other  possible  adaptations 
of  this  subtle  force  to  the  purposes  under  review.  Com- 
mencing again  with  pleasure-boato,  which  play  no  small  part 
in  the  industries  of  maritime  nations,  I  may  be  permitted 
to  suggest  the  application  of  electric  energy  to  the  auxiliary 
propdsion  of  sailing-yachts.  Yachting  is  probably  one  of 
the  most  interesting  sports  to  an  Englishman  ;  but  how 
often  is  he  caught  in  a  dead  cahn  and  exposed  to  the  dangers 
and  involuntarily  at  the  mercy  of  the  silent  mirror  on  lake 
or  bay,  or  surprised  by  sudden  squalls,  when  every  sheet 
mast  be  stowed,  and  he  is  compelled  to  "  lie  to  "  under  bare 
poles,  completely  at  the  mercy  of  the  waves,  till  the  fury  of 
the  storm  has  passed,  scarcely  able,  from  the  lightness  of 
his  craft,  to  keep  her  "  head  to  wind "  ?  He  may  well 
desire  to  move,  if  onlv  at  the  rate  of  a  few  yards  an  hour. 
How  often  is  he  caught  on  a  lee -shore  in  either  calm  or 
tempest — the  tide  setting  landwards,  and  his  only  hope  of 
Bafety  the  "  making  a  good  ofRng*'  ?  An  auxiliary  steam- 
engine  and  a  prosaic  boiler  with  its  unsociable  attendant 
\ronld  at  once  destroy  the  poetry,  the  beauty,  cleanliness, 
and  comfort  of  a  fairy  yacht,  the  very  suggestion  would 
almost  be  deemed  a  mockery  and  an  offence  by  an  enthu- 


siastic yachtsman.  A  funnel  to  a  sprightly,  smart,  and  trim 
sailing-yacht  would  in  his  eyes  seem  worse  than  a  sailor  in 
spurs.  On  the  other  hand,  a  small  dynamo  and  a  set  of 
secondary  cells  under  the  cabin-floor  would  at  once  serve 
the  purpose  of  the  usual  stone  or  iron  ballast,  be  out  of  the 
way,  invisible,  harmless,  and  still  in  an  emergency  be  handy, 
ready  for  use,  certain  to  act  on  the  moment,  and  of  vital 
importance  to  life  and  property.  To  propel  a  yacht  by  a 
small  screw  a  few  miles  per  hour  would  involve  a  small 
expenditure  of  force  ;  but  a  force  available  or  not  at  will, 
without  preparation  and  requiring  in  use  no  skilled  "hand," 
and  not  even  wounding  the  amour-propre  of  a  sportsman 
nor  blemishing  the  good  name  of  his  craft. 

For  sailing-ships  making  long  voyages  I  could  not,  in  the 
present  almost  experimental  state  of  this  subject,  recommend 
auxiliary  electric  propulsion — the  dead  calm  may  last  longer 
than  the  stored  force  ;  nevertheless,  there  are  several  ways 
in  which  electric-power  may  be  usefully  and  economically 
applied  on  boml  even  a  large  sailing  vessel — ways  in  which 
steiftm  on  such  ships  cannot  offer  the  same  advantages  at  a 
similarly  low  cost.  The  steering  of  a  large  vessel  when 
under  fhll  sail,  going  any  usual  speed,  is  a  matter  of  hard 
work,  often  too  hard  for  muscular  power  available  when  a 
heavy  gale  is  blowing  :  on  such  occasions  steamers  can  resort 
to  their  steam-steenng  gear,  which  a  child  could  manage  ; 
iKit  the  sailing-vessel  must  do  v&  best  she  can  with  manual 
labour,  which  often  can  be  but  ill-spared,  in  sufficient 
strength,  from  other  important  duties  in  a  storm.  Mechani- 
cal power  would  be  of  great  advantage  and  the  only  such 
power  which,  without  elaborate  and  lengthy  preparation,  we 
can  bring  to  bear,  which  we  can  conveniently  store,  and 
that  will  give  us  a  great  force  for  a  short  time  is  electricity. 
The  batteries  could  be  shipped  fully  charged  and  the  used- 
up  energy  replenished  at  odd  hours  by  manual  labour  when 
the  "  hands  "  are  comparatively  idle — often  during  a  calm  or 
a  long  spell  of  fair  wind,  in  real  want  of  exercise.  A  wind- 
mill would  effect  our  purpose  and  could  be  hoisted  at  con- 
venient times  to  drive  a  dynamo  on  board.  This  electric 
energy  once  introduced  on  a  ship  would  be  available  for 
many  things  —  weighing  anchor,  furling  sails,  driving  the 
winches  in  small  ports  \mere  steam  cranes  do  not  exist ;  for 
pumping,  should  she  spring  a  leak;  and  also — perhaps 
mainly — for  lighting  purposes.  The  advantage  of  lighting 
ships  by  electricity  has  already  been  admitted  and  the 
method  adopted  on  several  of  the  principal  steamship-lines  ; 
but  accumulators  are  only  now  being  resorted  to,  ex- 
perience having  proved  that  these  batteries  are  indispens- 
able to  the  succsssful  carrying  out  on  any  large  scale  of 
electric  lighting. 

Whatever  may  happen  to  the  steam-machinery,  whether 
it  be  temporarily  disabled  or  at  rest  in  harbour,  the  secondary 
batteries  on  a  steamer  so  equipped  continue  to  supply  the 
light  for  many  hours  with  certainty  and  economy.  In  hot 
countries  the  ventilating  fans  would  be  driven  by  this  same 
apparatus  in  harbour  and  at  sea. 

Other  uses  to  which  this  friendly,  harmless  force  might  be 
applied  will  readily  suggest  themselves  to  you  ;  but,  having 
enumerated  the  most  important,  I  will  not  dwell  upon 
further  details. 

In  conclusion,  I  would  observe  that,  although  electricity 
may  be  for  many  purposes  economically  employed,  there 
seems  to  me  to  oe  little  hope  as  yet  that  ic  wUI  quite  sup- 
plant steam  in  those  operations  requiring  the  highest  degree 
and  development  of  power — such  as,  among  others,  ocean 
navigation. 


Eleotbic  Bells  and  Signals  at  Her  Majesty's 
Military  Prison,  Lancaster  Cabtle. — Since  this  castle 
was  converted  into  a  military  prison  great  inconvenience 
has  been  experienced  by  the  mechanical  signals  from  each 
cell  being  unworkable,  also  from  the  chief  warders  having 
no  means  of  signalling  to  each  other  in  case  of  need.  Mr. 
Sharpies,  electrician,  of  Preston,  was  instructed  to  arrange 
a  system  of  electric  signals.  This  has  been  done  and  the  work 
completed  ;  a  somewhat  difficult  task,  as  the  walls  were  in 
many  places  3  yards  thick.  Over  90  of  the  cells  have  each 
an  electric  bell  push,  eib  made  and  arranged  that  the  prisoners 
cannot  damage  them.  All  communicate  with  an  indicator 
in  the  chief  warder's  office,  and  the  different  warders'  offices 
are  connected  with  each  other  by  electric  bells. 
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APPROXIMATIVE  PHOTOMETRIC 
MEASUREMENTS  OF  SUN,  MOON, 
CLOUDY  SKY,  ELECTRIC,  AND 
OTHER    ARTIFICIAL    LIGHTS. 


By  Sir  WILLIAM  THOMSON,  F.R.S. 


The  author  pointed  ont  that  the  light  and  heat  radiated  from 
hot  bodies  were  but  the  different  modes  in  which  the  energy  of 
vibration  induced  by  the  heat  was  conveyed  to  our  conscious- 
ness. A  hot  kettle,  red-hot  iron,  incandescent  iron,  platinum, 
or  carbon,  the  incandescence  in  the  electric  arc,  all  radiate 
ener^  in  the  same  way,  manner,  and  according  as  it  is  per- 
ceived through  the  sense  of  sight,  by  its  organ  the  eye,  or  by 
the  sense  of  heat*,  we  speak  of  it  as  light  or  heat.  When 
the  period  of  vibration  is  longer  than  one  four  hundred 
million  millionth  of  a  second  the  radiation  can  only  be  per- 
ceived by  the  sense  of  heat ;  when  the  period  of  vibration  is 
shorter  than  one  four  hundred  million  millionth  of  a  second, 
and  longer  than  one  eight  hundred  million  millionth  of  a 
second  the  vibration  is  perceived  as  light  by  the  eye. 

Pouillet,  from  a  series  of  experiments,  has  deduced  a  value 
of  the  energy  radiated  by  the  sun  as  equal  in  British  units  to 
about  86  foot-pounds  per  second  per  square  foot  at  the 
earth's  surface,  or  about  1  horse-power  to  every  6i  square 
feet  of  the  earth's  surfiswe.  We  estimate  from  tms  the  value 
of  the  solar  radiation  at  the  surface  of  the  sun.  The  sun  is 
merely  an  incandescent  molten  mass  losing  heat  by  radiation 
and  surrounded  by  an  atmosphere  of  incandescent  vapour, 
so  that  the  radiant  energy  really  comes  out  from  any  s<^uare 
foot  or  square  mile  of  the  sun's  surfoce  as  from  a  pit  of 
luminous  fluid,  which  we  cannot  distinguish  as  either  gaseous 
or  liquid.  Take,  however,  instead  of  the  sun  an  ideal 
radiating  surface  of  a  solid  globe  of  440,000  miles  radius. 
The  distance  of  the  earth  being  98,000,000  miles,  the  radius 
of  the  sun  is  equal  to,  say,  in  round  numbers,  1 -200th  of 
the  earth's  distance  ;  hence  the  area  at  the  earth's  distance, 
corresponding  to  1  square  foot  of  the  sun's  surfece,  is  equal 
to  40,000  square  feet.  The  radiation  on  this  surface  is 
(40,000  X  86  or)  8,440,000  foot-pounds,  which  is  therefore 
the  amount  of  radiation  from  eacn  square  foot  of  the  sun's 
surface.  This  amounts  to  about  7,000  horse-power,  which, 
according  to  our  brain-wasting  British  measure,  we  must 
divide  by  144  if  we  wish  to  know  the  radiation  per  square 
inch  of  the  sun's  surfece,  which  we  thus  find  to  be  50  horse- 
power. 

The  normal  current  through  a  Swan  lamp  giving  a  twenty- 
candle  light  is  equal  to  1*4  amperes  with  a  potential  of  40 
to  45  volts.  Hence  the  activity  of  the  electric  working  in 
the  filament  is  61'6  ampere-volts  or  Watts  (according  to  Dr. 
Siemens'  happy  designation  of  the  name  of  "Watt,  to  repre- 
sent the  umt  of  activity  constituted  by  the  ampfere-volt). 
To  reduce  to  horse-power  we  must  divide  by  746  ;  and  we 
then  find  about  one-twelfth  of  a  horse-power  for  the  electric 
activity  in  a  Swan  lamp.  The  filament  is  8^  inches  long 
and  '01  of  an  inch  in  diameter  of  circular  section  ;  the  area 
of  the  surface  is  thus  l-9th  of  a  square  inch,  and  therefore 
the  activity  is  at  the  rate  of  |  of  a  horse-power  per  square 
inch.  Hence  the  activitv  of  the  sun's  rediation  is  about 
67  times  greater  than  that  of  a  Swan  lamp  per  equal 
area. 

In  this  country  the  standard  light  to  which  photometric 
measurements  are  referred  is  that  obtained  from  what  is 
known  as  a  standard  candle.  Latterly,  however,  objections 
have  been  raised  against  its  accuracy.  It  has  been  said  that 
differences  of  as  much  as  14  per  cent,  have  been  found  in 
the  intensity  of  the   light  given    by  different  standard 

•  Sometimes  wrongly  called  the  sense  of  touch.  The  true  list  of 
the  senses  first  given,  I  believe  by  Dr.  Thomas  Beid,  makes  two  of 
what  used  to  be  oaUed  the  sense  of  touch,  so  that  instead  of  the  stiU 
too  common  wrong-reckoning  of  five  senses,  we  have  six,  as  foUows  :^ 

Sense  of  Force, 
„        Heat. 
,,        Sound. 
„        Light. 
„        Taste. 
,,        SmeU. 


candles,  and  that  serious  differences  have  been  observed  in 
the  intensity  of  the  light  from  different  parts  of  the  same 
candle  in  the  course  of  its  burning.  The  Garcel  lamp,  the 
standard  in  use  in  France,  has  been  regarded  as  the  only 
reUable  standard.  It  is,  no  doubt,  very  reliable  and 
accurate  in  its  indications,  but  it  should  be  remembered 
that  its  accuracy  is  greatly  owing  to  the  carefril  method  and 
the  laborious  precautions  taken  to  secure  that  accuracy.  If 
something  akin  to  the  precautions  applied  to  the  Cared 
lamp  by  Hegnault  and  Dumas  were  appUed  to  the  pro- 
duction and  use  of  the  standard  candle,  there  is  little  doubt 
but  that  sufficient  accuracy  for  most  practical  purposes 
could  also  be  obtained  with  it ;  probably  as  good  results  as 
are  already  obtained  by  the  use  of  the  Carcel  lamp. 

At  the  Conference  on  Electrical  Units  which  mec  in  Paris 
lately,  a  suggestion  was  made  to  use  as  a  standard  for  photo- 
metric measurements  the  incandescence  of  melting  platinum, 
and  very  interesting  results  and  methods  in  connection  with 
the  proposal  were  presented  to  the  meeting. 

For  approximative  photometric  measurements  the  most 
convenient  method  is  certainly  that  of  Rumford,  by  a  com- 
parison of  the  shadows  cast  by  the  sources  of  light  on  a  white 
surface.  The  apparatus  necessary  are  only  a  piece  of  white 
paper,  a  small  cylindrical  body  such  as  a  pencil,  and  a  meaoa 
of  measuring  distances.  Ordinary  healthy  eyes  are  asoally 
quite  consistent  in  estimating  the  depth  of  shadows,  even 
when  the  shadows  examined  are  of  diffsrent  colours,  and 
with  a  reasonable  amount  of  care  photometric  measurements 
by  this  method  may  be  obtained  within  2  or  8  per  cent,  dt 
accuracy.  The  difference  in  the  colours  of  the  madows  is  of 
course  due  to  each  shadow  being  illuminated  by  the  other 
light. 

Arago  has  compared  the  luminous  intensity  of  the  sub 
with  mat  of  a  candle  and  estimates  it  as  equal  to  about 
15,000  times  that  of  a  candle  flame. 

Seidel,  as  the  author  has  been  informed  by  Helmholtz,  esti- 
mated the  luminous  intensity  of  the  moon  as  aboat  equal  to 
that  of  grayish  basalt  or  sandstone.  An  experiment  on  sunligfat, 
made  in  Glasgow  on  the  8th  of  this  month  (since  this  paper 
was  read),  compared  with  an  observation  on  moonlignt, 
which  the  author  made  at  York  during  the  meeting  of  ibst 
British  Association  there,  in  1881,  has  led  him  to  coiKdude 
that  the  surface  of  the  moon  radiates  something  not  enor- 
mously different  from  one-third  of  the  light  inci£nt  upon  iL 
The  observation  on  moonlight  referred  to  above  sliow^  the 
moonlight  at  the  time  and  place  of  the  observation  (at  YodL 
early  in  September,  1881,  about  midnight,  near  the  time  of 
frdl  moon)  to  be  equal  to  that  of  a  caudle  at  a  distance  of 
280  centimetres. 

The  luminous  intensity  of  a  cloudy  sky  was  fonnd  about 
10  a.m.  one  day  in  York,  during  the  meeting  of  the  Bii^flli 
Association,  to  be  such  that  light  from  it  throngh  an 
aperture  of  one  square  inch  area  is  equal  to  aboat  oase 
candle.  The  colour  of  its  shadow,  compu^  with  that  firam 
a  candle,  was  as  deep  buff  yellow  to  azure  blue  i  the  fbnaer 
shadow  being  illuminated  by  the  candle  alone,  the  latter  by 
the  light  coming  through  the  inch  hole  in  the  window- 
shutter. 

The  experiment  on  sunlight  of  last  Friday  (dth  Deoemb^) 
showed,  at  one  o'clock  on  that  day,  the  sunlight  reachii^ 
the  author's  house  in  the  University,  to  be  of  anchhrilliaiiej 
that  the  amount  of  it  comiug  through  a  pin-hole  in  a  pieoe 
of  paper  of  *09  of  a  centimetre  diameter  prodnoed  an  ilfat* 
mination  equal  to  that  of  126  candles.    By  catting  a  piece 
of  paper  of  such  shape  and  size  as  just  to  edipae  the  wm 
of  the  candle  and  measuring  the  area  of  the  piece  of  pmf; 
he  found  about  2*7  square  centimetres  as  the  correspooiuiif 
area  of  the  flame.  This  is  420  times,  the  area  of  the  pin-bole 
and  therefore  the  intensity  of  the  light  frt)ni  the  son's  dxc 
was  equal  to  (126  x  420)  about  58,000  times  that  of  a  cuhSb 
flame.    This  is  more  than  three  times  the  value  fbond  by 
Arago  for  the  intensity  of  the  light  from  the  am*8  doc  as 
compared  with  that  from  a  candle  flame. 


Professor  A.  O.  Bell's  ExPERiMEirrs. — ^We  are  is* 
debted  to  the  courtesy  of  Professor  A.  G.  Bell  for  adnoctd 
proofe  of  a  most  interesting  paper  read  before  the  Amerim 
Association  for  the  Advancement  of  Science,  in  August  bat, 
and  which  we  commence  in  our  f^^owing  pag«. 
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UPON  THE  ELECTRICAL  EXPERI- 
MENTS TO  DETERMINE  THE  LOCA- 
TION  OF  THE  BULLET  IN  THE 
BODY  OF  THE  LATE  PRESIDENT 
GARFIELD ; 

And  Upon  a  Successful  Form  of  Ikduction  Balance 

FOR  THE   PaINLEBS  DETECTION    OF    METALLIC  MASSES 

IN  THE  Human  Body.* 


By  ALEXANDER  GRAHAM  BELL. 

(A  paper  read  before  the  American  Association  for  the  Advancement 
of  Science,  at  the  Montreal  Meeting,  August,  1882.) 


The  subject  of  my  presenfc  paper  recalls  a  time  of  intense 
excitement  and  painfiil  suspense.  The  long,  weary  struggle  with 
the  untimely  death-wound — tiie  prolonged  suffering  oome  so 
bravely  and  well  by  the  lamented  President  Garfield — must 
still  be  fresh  in  every  recollection.  The  whole  world  watched 
by  his  bed-side,  and  hopes  and  fears  filled  every  passing  hour. 
Xo  one  could  venture  to  predict  the  end  so  long  as  the  posi- 
tion of  the  bullet  remained  unknown.  The  bullet  might 
become  safely  encysted,  but,  on  the  other  hand,  recovery 
might  depend  upon  its  extraction.  The  search  with  knife 
and  probe  among  vital  and  sensitive  tissues  could  not  be 
otherwise  than  painful  and  dangerous ;  and  the  thought 
naturally  arose  that  science  should  be  able  to  discover  some 
less  barbarous  method  of  exploration. 

Among  other  ideas  the  thought  occurred  that  the  bullet 
might  produce  some  sensible  eflFect  in  modifying  the  field  of 
induction  of  a  coil  brought  near  the  body  of  the  President, 
and  that  the  locality  of  tne  bullet  might  thus  be  determined 
without  danger  to  the  patient  and  without  pain ;  for  it  is 
well  known  that  induction  can  be  powerfully  exeited  through 
the  human  body  without  producing  any  sensation  whatever. 

Upon  the  balancing  of  Induction. 

The  influence  that  is  exercised  upon  induction  b^  metallic 
masses  has  formed  the  subject  of  numerous  expenments  by 
different  investi^tors ;  and  the  principle  of  balancing  the 
effects  of  induction  on  one  portion  of  a  circuit  by  equd  and 
opposite  effects  produced  upon  another  portion  has  been 
utilised  in  nearly  all  such  investigations. 

The  earliest  form  of  induction  balance  for  this  purpose 
appears  to  have  been  devised  in  Germany  by  Prof.  Dove,t 
about  the  year  1841,  and  a  good  description  of  it  in  the 
English  language  may  be  found  in  De  la  Rive's  *^  Treatise 
on  Electricity"  (1858  edition,  Vol.  I.,  pp.  418-433)4 

Another  and  superior  arrangement  for  the  same  purpose 
is  the  well-known  induction  balance  of  Prof.  D.  E.  Hughes. § 
The  static  induction  balance  of  J.  E.  H.  Gordon,||  though 
primarily  intended  for  experiments  upon  specific  inductive 
capacity,  might  also,  perhaps,  be  employed  in  the  same  class 
of  investigations. 

My  own  attention  was  directed  to  the  balancing  of  induc- 
tion a  number  of  years  ago  by  the  disturbing  noises  pro- 
dnced  in  the  telephone  by  the  operation  of  telegraphic  in- 
Btrnments  upon  lines  running  near  the  telephone  conductor. 
The  diflSfeulty  was  remedied   by  using  two  conductors 
instead  of  one,  and  by  so  arranging  them  with  reference  to 
the  disturbing  wires  that  the  currents  induced  in  one  of 
the  telephone  conductors  were  exactly  equal  and  opposite 
to    those  induced  in  the  other.     In  this  way  an  induction 
Ixdance  was  produced  and  a  quiet  circuit  secured  for  tele- 
phonic purposes.    This  method  was  patented  in  England 
in  ^November,  1877,  and  during  the  whole  winter  of  1877-8 
I  i^as  engaged  in  London  upon  experiments  relating  to  the 
subject. 

In  the  course  of  these  researches  I  made  frequent  use  of 

*  A  preliminary  notice  relating  to  this  paper  was  published  in  the 
OoPMpte*  JUndut  of  the  French  Academy  of  Sciences,  Oct.  24th,  1881. 

i"  Pogg.  Ann.  Vol.  liv.,  pp.  305-336. 

X  A  liimilar  apparatus  was  independently  devised  in  America  a 
xiixxKiber  of  years  ago  by  Prof.  Rowland,  of  John  Hopkins  University. 
Ic  ifl  to  be  regretted  that  his  discovery  of  the  fact  that  he  had  been 
Axxt^dpated  by  Dove  prevented  Prof.  Rowland  from  completing  and 
x>\xl>lifi^iing  his  researches. 

f    Phil.  Mag.,  July,  1879,  Vol.  ii.,  p.  60. 

U    Phil.  Trans,  for  1879,  p.  417. 


flat  spirals  of  insulated  wire,  like  those  employed  by  the 
late  Prof.  Henry  *  in  his  experiments  upon  induction. 

My  method  was  to  pass  a  rapidly  interrupted  voltaic 
current  through  one  flat  spiral  while  I  examined  its  field 
of  induction  by  means  of  another  flat  spiral  connected  with 
a  telephone.  The  currents  induced  in  the  latter  coil  pro- 
duced a  musical  tone  from  the  telephone. 

At  every  point  in  the  field  of  induction  it  was  found  that 
by  turning  the  plane  of  the  exploring  coil  a  position  of 
silence  could  be  obtained,  and  another  of  maximum  sound, 
the  two  positions  makinc;  a  right  angle  with  one  another. 

It  was  also  noticed  that  when  a  position  of  silence  was 
established  a  piece  of  metal  brought  within  the  field  of  in- 
duction caused  the  telephone  to  sound.  This  effect  was 
most  marked  when  the  two  flat  spirals  were  in  close  proximity, 
and  were  arranged  with  their  planes  parallel,  as  shown  m 
fig:.  1. 


When  a  silver  coin,  such  as  a  half-crown  or  florin,  was 
passed  across  the  face  of  the  two  coils,  the  silence  of  the 
telephone  was  broken  three  times.  The  iustrament  emitted 
a  musical  tone  when  the  metallic  disc  passed  the  points 
marked  1,  2,  and  8  in  the  illustration,  but  the  loudest  effect 
was  produced  when  the  coin  crossed  the  ai'ea  marked  ''  2,"  ' 
where  the  two  coils  overlapped. 

After  my  return  to  America  I  embodied  these  and  other 
results  in  a  paper  "  Upon  New  Methods  of  Exploring  the 
Field  of  Induction  of  Flat  Spirals,"  which  was  read  before 
this  association  at  the  Saratoga  meeting  in  August,  1879. 

Practical  Application. 

While  brooding  over  the  problem  of  the  detection  of  the 
bullet  in  the  body  of  President  Garfield,  these  experiments 
made  in  England  returned  vividly  to  my  mind,  it  seemed 
to  me  that  if  the  overlapping  area,  "  2,"  of  the  two  coils 
ahown  in  fig.  1  could  be  brought  over  the  seat  of  the  bullet 
without  disturbing  the  relative  positions  of  the  coils,  the 
telephone  would  probably  announce  the  presence  of  the  bullet 
by  an  audible  sound. 

A  crude  experiment  was  at  once  made  to  test  the  idea. 
A  large,  single-pole  electro-magnet  (the  core  of  which  was 
compost  of  a  bundle  of  fine  iron  wires)  was  used  in  place  of 
coil  A  (fig.  1)  ;  and  a  small  coil  of  fine  wire  taken  irom  a 
hand  telephone  was  arranged  a  little  to  one  side  of  the  pole 
to  represent  coil  B.  The  small  coil  being  connected  with  a 
telephone,  a  battery  current  was  passed  through  the  coil  of 
the  electro-magnet,  and  the  battery  circuit  was  made  and 
broken  by  an  assistant. 

Under  these  circumstances  a  much  better  balance  was 
obtained  than  could  possibly  have  been  anticipated.  Upon 
now  bringing  a  leaden  bullet  near  the  small  coil,  a  distinct 
ticking  sound  could  be  heard  from  the  telephone  each  time 
the  battery  circuit  was  made  and  broken. 

Being  absent  from  my  laboratory,  and  without  facilities 
for  proper  experiment,  I  communicated  my  ideas  to  Mr. 
Chailes  Williams,  Jun.,  of  Boston,  manufacturer  of  electrical 
and  telephonic  apparatus,  who  kindly  placed  the  resources 
of  his  large  establishment  at  my  service ;  and,  at  great 
personal  inconvenience,  delegated  his  best  workmen  to  attend 
to  my  experiments. 

Upon  attempting  to  devise  an  appropriate  form  of 
apparatus  for  the  special  purpose  in  view,  1  saw  that  there 
were  great  practical  difficulties  in  the  way  of  utilising  the 
arrangement  shown  in  fig.  1,  and  it  occurred  to  me  that  the 
apparatus  of  Prof.  Hughes  might  perhaps  be  employed  with 
more  advantage  as  the  basis  of  my  experiments.  In  the 
ordinary  form  of  Hughes'  induction  balance,  four  coils  are 
used,  as  shown  in  fig.  2.  Through  the  agency  of  a  Hughes 
microphone,  the  ticking  of  a  clock  is  made  to  create  an 
electrical  disturbance  in  the  voltaic  circuit  containing  the 

*  SUliman's  Journal,  xxviii.,  329;  xxxviii.,  209;  xli.,  117. 
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Iwo  primaij  coiK  A  c,  and  a  corresponding!:  distnrbance  is 
produced  by  induction  in  the  two  secondiEuy  coils,  b  d, 
connected  with  the  telephone.  If  the  connections  are  so 
arranged  that  the  currents  induced  in  the  telephone  circuit 
\>j  the  coilsy  A  c,  are  in  the  same  direction,  the  ticking  of  the 
flock  IS  heard  very  plainly,  but  if  they  are  in  opposite  direc- 
tions no  sound  is  perceived. 


Fio.  2. 

In  the  latter  case  the  action  of  one  primary  coil,  a, 
opposes  that  of  the  other,  c,  and  an  electrical  balance 
lesnlks.  If  now  a  piece  of  metal  is  brought  near  one  pair  of 
toils,  say,  A  b,  the  balance  is  disturbed,  and  the  ticking  of  the 
elock  is  audible  at  the  telephone.  The  arrangement  of  the 
edis.  A,  B,  c,  D,  was  the  point  to  be  studied,  the  microphone 
attachment  being  of  no  importance  in  the  combination  ;  for 
k  la  well  known  that  a  rheotome  to  break  the  primary  circuit 
•ompktely  at  intervals  can  be  substituted  for  the  micro- 
phone with  advantage. 

It  seemed  to  me  that  two  of  the  coils,  a  b,  in  the  Hughes 
xndiietion  balance  might  be  attached  rigidly  to  a  wo^en 
handle,  so  as  to  be  moved  over  the  seat  of  the  bullet  without 
•hanging  their  relative  positions,  and  that  all  the  adjust- 
ments necessary  might  be  made  on  the  other  pair  of  coils, 
which  need  not  be  moved  from  their  place,  and  would  not, 
therefore,  be  liable  to  disarrangement.  If  a  single  pair 
of  coils  were  to  be  used,  as  in  fi^.  1,  they  must  be  adjustable 
one  upon  the  other.  But  if  dunng  the  course  of  exploration 
the  c(m1  b,  fig.  I,  should  be  moved  from  its  proper  position, 
•Ten  to  the  extent  only  of  a  small  fraction  of  a  millimetre, 
the  balance  would  be  disturbed  and  the  exploration  might 
have  to  be  stopped  in  order  to  adiust  the  apparatus.  These 
•onsiderations  led  me  to  the  conclusion  that  some  modifica- 
ti<Hi  of  the  Hughes  induction  balance  was  most  suitable  for 
my  pnipose,  and  I  immediately  commenced  the  construction 
of  such  an  apparatus. 

Suggestions  Tested. 

Jnst  at  this  time  I  learned  from  the  newspapers  that 
Prof,  ffimon  Newcomb,  of  Washington,  had  the  idea  of 
asing  a  magnetic  needle  to  indicate  bv  retardation  of  its 
rotation  the  proximity  of  the  bullet  in  the  body  of  the  Pre- 
sident, and  I  telegraphed  to  Prof.  Newcomb  the  oflfer  of 
my  assistance  in  carrying  on  experiments,  knowing  the  com- 
parative difficulty  he  would  experience  in  having  apparatus 
made  in  Washington. 

At  his  suggestion  I  tested  the  point  whether  the  rotation  of 
a  leaden  disc  and  of  a  leaden  bullet  underneath  a  deUcately- 
inspended  magnetic  needle  would  cause  a  deflection  of  the 
Beedle. 

The  disc  occasioned  a  deflection,  but  the  bullet  produced 
Bo  sensible  effect.  I  telegraphed  the  result  to  Prof.  New- 
comb, and  at  the  same  time  took  occasion  to  inform  him  of 
Ihe  honeful  results  I  had  obtained  with  the  crudely-con- 
stmcted  induction  balance  refeired  to  above. 

I  was  much  gratified  by  his  immediate  appreciation  of  the 
experiment.  He  telegraphed  that  he  thou^t  an  induction 
balance  promised  a  much  more  hopeful  solution  of  the 
problem  than  his  own  method,  and  encouraged  me  in  every 
waylo  continue  my  experiments. 

This  a^redation  determined  me  to  proceed  to  my  labora- 
tory at   Washington,  where  I  was  accompanied  by  Mr. 
fiLnmmoT  Talutcr,  who  was  anxious  to  assist  in  such  a  cause. 
\  from  Prof.  Newcomb  that  Mr.  Geo.  M.  Hopkins,  of 
,  had  independently  suggested  the  use  of  Hughes'  in- 


duction balance,  and  had  made  experiments  in  Brooklyn,  the 
results  of  which  were  published  in  the  New  York  Triimt 
on  the  11th  of  July,  1881.  Mr.  J.  Stanley  Brown  (private 
secretary  of  Presiaent  Garfield)  kindly  handed  to  me  the 
letters  he  had  received  from  Mr.  Hopkins,  and  also  a 
Hughes  induction  balance  like  that  shown  in  fig.  2,  which 
Mr.  Hopkins  had  forwarded  to  the  Executive  Mansion  for 
trial. 

This  apparatus  was  at  once  tested  in  my  laboratory,  with 
results  sligntly  better  than  those  I  had  obtained  in  Boston. 

My  Boston  apparatus  did  not  give  a  greater  hearing  dis- 
tance than  3  cm.,  whereas  with  the  Hopkins  apparatos  I 
could  distinguish  effects  at  a  distance  o€  3*75  cm. 

Two  of  Mr.  Hopkins*  coils  (a  b,  fig.  2)  were  then  fastened 
upon  a  wooden  handle  to  form  an  exploring  instrument,  and 
the  whole  apparatus  was  arranged  for  immediate  use  in  case 
of  any  necessity  arising  for  an  experiment  upon  the  President. 
I  set  myself  in  communication  with  Mr.  Hopkins,  and 
requested  his  assistance  and  co-operation,  and  in  reply 
received  through  Private  Secretary  Brown  the  following 
account  of  further  experiments : — 

60,  IbTUTO  PlICB,  BBOOKLTy,  Julff  16M,  1881. 

Mb.  J.  Stutlet  Bbowv. 

Dear  Sir, — I  have  made  two  new  instnunents  on  plans  differing 
from  that  sent,  but  they  3rield.no  better  results.  The  first  consisted 
of  two  oblong  coils  arranged  at  right  angles  to  each  other,  thus  :— 


Fio.  3. 

The  outer  ooU  being  of  coarse  wire  (No.  IS),  phioed  in  the  primirr 
circuit,  the  inner  coil  being  of  very  fine  wire  (Kb.  36),  and  ocmnectod 
with  a  telephone.  The  pwallel  currents  traversing  the  wires  neutn- 
lised  each  other,  and  no  audible  effects  are  percfiiyed  in  thetelephny, 
but  on  presenting  a  metallic  body  to  the  instrument  upon  a  line 
bisecting  the  an^e  between  the  coils  the  clicking  in  the  telephone  is 
heard.  ,  . 

This  instrument  possesses  only  one  advantage  over  that  sent,  sod 
that  is  that  it  requires  no  adjustment. 

The  other  instrument  consists  of  two  large  coils  of  very  fine  wiw 
(No.  36),  placed  upon  opposite  sides  of  a  coil  of  ooarse  wire  (No.  16). 
the  fine  coil  being  connected  so  that  the  induced  curreiitB  nentiahse 
each  otiier,  thus : — 


/hAfri 


Fio,  4. 


I  am  Sony  to  be  obliged  to  say  of  this  as  of  the  other,  that  it  is  no 
more  sensitive  than  the  one  sent.  To  produce  the  best  effects  froa 
the  instrument  which  you  have  it  will  be  necessary  to  nee  aD  tiw 
battery  power  possible  without  burning  the  coils,  and  two  receiTiB^ 
telephones  of  the  best  construction  must  be  used. 

As  I  stated  in  the  first  instance,  if  the  baU  is  more  than  twoinc^ 
deep,  I  think  it  cannot  be  located  by  this  means. 

If  laroer  coils  were  used  the  instrument  mi^ht  be  opermtJTe  at^^ 
greater  distance,  but  the  area  indicated  as  contamin^  the  baU  wodd 
be  so  large  that  the  result  would  be  indefinite  and  without  rslae. 

Hoping  that  Prof.  Bell  wiU  be  able  to  succeed,  I  remain, 
Yours  very  truly, 

GEO.  M.  HOPKINS. 

Prof.  Hughes  of  London,  England,  Prof.  Trowbriteof 
Harvajrd  College,  Prof.  Rowland  of  John  Hopkins  ini- 
versity,  and  other  authorities  were  consulted  by  tel^raph  13 
to  the  best  theoretical  form  of  induction  balance  for  the  po^ 
pose  required,  while  empirical  experiments  were  being  csrried 
on  under  my  direction  in  my  laboratory  at  Washington  b? 
Mr.  Sumner  Taintef ;  in  the  electrical  work-shop  of  D»ni 
and  Watts  in  Baltimore,  by  Mr.  J.  H.  0.  Watts,  and  in  tite 
establishment  of  Mr.  Charles  Williams,  Jan.,  in  Boatoa,  kj 
Mr.  Thomas  A.  Gleason.  To  test  tbe  influence  ot  m  d 
coil  an  instrument  was  constructed,  in  which  the  coils  ww« 
no  larger  than  the  bullet  for  whicbi  he  sought  (as  hid  bM 
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snggested  by  Prof.  Newcomb),  and  experiments  were  also 
m^e  with  the  enormous  x)oils  nsed  by  the  late  Prof.  Henry 
in  his  researches  upon  induction,  which  were  kindly  lent  to 
me  for  the  purpose  by  the  Smithsonian  Institution,  but 
neither  the  small  nor  the  large  coils  nroduced  more  satis- 
bciory  results  than  those  we  had  alreaay  obtained. 

To  test  battery  power,  20  enormous  Bunsen  elements, 
which  had  formerly  oeen  used  to  light  the  gas  at  the  capitol, 
were  placed  at  my  disposal  by  Mr.  Rogers,  the  electrician  of 
the  capitol,  but  while  great  electromotive  foix^e  was  evidently 
of  use  we  derived  no  advantage  from  such  a  battery  as  this. 

To  test  the  influence  of  spc^  of  interruption,  Mr.  Marean, 
Superintendent  of  the  Western  Union  Telegraph  Co.  in 
Washington,  kindly  lent  us  an  electric-motor,  by  means  of 
which  we  were  able,  with  the  aid  of  a  rotating  commutator, 
to  obtain  interruptions  of  the  primary  circuit  of  all  rates  up 
to  600  interruptions  pr  second,*  and  we  found  that  the 
more  rapid  the  rate  of  mterruption  the  more  distinct  was  the 
sound  in  the  telephone.  The  hearing  distance,  however,  was 
not  proportionately  increased.  The  automatic  interrupter 
(shown  in  fig.  5),  yielding  about  100  interruptions  per  second. 


To  priTnary  cods  of 
mductwn 


gave  as  good  results  as  any,  and  was  much  more  convenient. 
This  interrupter  was,  therefore,  afberm^  nsed  exclusively 
in  our  experiments.  ^^ 

The  theoretical  form  of  coil  suggested  by  Prof.  John 
Trowbridge  was  substantially  the  same  as  that  proposed  by 
Prof.  Rowland,  and  is  shown  in  fig.  6. 


Fio.  6. 

The  arrangement  was  quite  sensitive  to  metal  placed  in 
the  interior  of  the  coil,  but  the  hearing  distance  for  a  bullet 
external  to  the  coils  was  no  greater  than  before.f 

Prof.  Hughes  proposed  to  have  two  flat  superposed  coils 
wound  on  a  single  reel,  so  that  the  two  coils  should  form  a 
single  one  as  regards  their  relative  distance  ;  and  Mr.  P.  T. 
Bickford,  Washington  correspondent  of  the  New  York 
Tribune,  suggested  winding  two  wires  side  by  side  into  a 
single  coil,  so  that  the  relative  distances  of  the  wires  from 
the  bullet  should  be  absolutely  the  same.    M.  Chas.  E.  Buell 

•  Hr.  Sumner  Tainter  has  ciiioe  made  aa  apparataa  operating  in  a 
gjiniUr  manner  by  meana  of  which  he  haa  obtamed  as  many  as  4,000 
interraptions  of  the  drouit  per  second. 

^  t  The  balance  obtained  was  not  quite  perfect,  and  we  have  since 
discovered  that  the  insulation  of  the  wires  of  one  of  tk  3  secondary 
ooils  was  defective. 


and  Dr.  Chichester  A.  Bell  proposed  to  determine  the  deptk 
of  the  bullet  beneath  the  surface  by  causing  a  similar  boliet 
to  approach  the  l^lancing  coils  until  silence  was  restored ; 
the  secondary  bullet,  it  was  presumed,  would  then  be  at  the 
same  distance  from  the  balancing  coils  as  the  embedded 
bullet  from  the  exploring  coils. 

The  results  of  all  the  experiments  so  far  made  were  un- 
satisfactory. I  had  tried  everything  that  had  been  snggesfced, 
but  4  cm.  remained  the  extreme  limit  of  audibility  for  a 
bullet  like  that  which  had  struck  the  President.  Even  whem 
such  a  bullet  was  flattened  by  being  fired  against  a  board, 
and  was  presented  with  its  flat  side  towards  the  coils  of  the 
explorer — the  most  favourable  mode  of  presentation — nm 
better  result  was  obtained. 

{To  be  Continued.) 
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Gentlbicen, — You  will  probably  think  it  due  from  me — eleeted,  aa 
I  have  been,  to  the  honourable  post  of  first  President  of  our  Institute 
— that  I  should  say  a  few  words  at  what,  I  hope,  will  be  the  eom- 
mencement  of  a  long  series  of  annual  meetings. 

In  the  first  place,  I  must  express  my  sincere  thanks  for  the  great 
honour  which  has  been  done  me,  and  I  trust  that  the  Insdtaie  will 
have  no  ground,  during  my  tenure  of  office,  to  regfret  the  ekoice 
which  it  has  made. 

The  Institute  of  Patent  Agents  has  been  in  the  minds  of  seme  of 
us  for  many  years.  Probably  there  is  no  profession  which  has  more 
need  of  such  an  institution.  You  are  aware  that  the  objects  for 
which  the  Association  is  established  are  : 

Firstly : — ^To  form  a  representative  body  of  the  Patent  Agemis  of 
the  United  Eangdom  for  the  purpose  of  promoting  improvements 
in  the  Patent  Laws  and  in  the  regulations  under  which  tkejare 
administered; 

Secondly: — To  frame  and  establish  rules  for  the  observamee  of 
Patent  Agents  in  all  matten  appertaining  to  their  professional 
practice;  and. 

Thirdly : — To  extend  their  opportunities  and  facilities  for  meet- 
ing, correspondence,  discussion,  and  interchanging  ideas  respecting 
matters  connected  with  their  professional  practice,  and  generally 
to  aid  in  the  acquisition  and  dissemination  of  knowledge  appertaining 
to  their  profession. 

The  Institute  is  to  be  composed  of  Fellowd,  Associates,  Foreigm 
Members,  and  Honorary  Members,  with  a  class  of  Graduates. 

The  first  Fellows  of  the  Institute  are  the  gentlemen  who 
joined  it  on  its  formation ;  including,  I  think  I  may  fairly  say,  all 
the  prominent  Patent  Agents  of  the  day,  both  in  London  and  in  the 
countiy. 

For  the  future,  a  Fellow  must  be  more  than  twenty-five  years  of 
age,  and  must  come  within  one  of  the  following  conditions : — 

(a)  He  shall  have  practised  on  his  own  account  in  the  United 
Kingdom  for  at  least  five  years,  and  have  acquired  good  repute  im 
the  profession  of  a  Patent  Agent ;  or, 

(6)  He  shall  have  been,  for  at  least  seven  years,  engaged  aa 
a  pupil  or  assistant  in  the  business  of  a  Fellow  of  the  Institute,  and 
have  acquired  such  knowledge  as  to  qualify  him  to  practise  as  a 
Patent  Agent ;  or 

(c)  He  shall  have  passed  an  examination  in  Patent  Law  and 
practice  in  mechanical  drawing  and  in  such  technical  or  other 
subjects  as  the  Council  may  deem  requisite ;  such  examination 
being  conducted  by  the  CouncU,  or  by  examiners  appointed  by 
them. 

Associates  are  to  be  persons  of  more  than  twenty-five  ^ears  of  age 
who  are  not  Patent  Agents  by  profession,  but  who,  by  their  connection 
with  the  law,  science,  or  the  arts,  are,  in  the  opinion  of  the  Conneil  of 
the  Institute,  qualified  to  advance  the  objects  of  the  Institute,  or  shal 
be  persons  who  have  been  graduates  of  the  Institute  of  three  years* 
standing. 

Foreign  members  shall  be  Patent  Agents  established  in  practice  in 
foreign  countries  or  the  British  Colonies,  and  neither  having  an  office 
nor  practising  in  the  United  Kingdom. 

Honorary  members  are  to  be  oiBtingiushed  individuals  who,  from 
their  position,  are  enabled  to  render  assistance  to  the  profession. 

Graduates  are  to  be  persons  not  under  eighteen  years  of  ago,  who 
are  or  have  been  pupils  or  assistants  of  Fellows  of  the  Institute^  and 
have  the  intention  of  becoming  Patent  Agents. 

Fellows  are  to  be'proposed,  in  writing,  by  a  Fellow  of  the  LutitntOv 
and  recommended  by  four  other  fellows. 

Fellows  may  also  be  admitted  to  the  Institute  by  examination,  in 
which  case  they  must  be  proposed  by  one  fellow  and  seconded  by 
another. 

A  member  maybe  passed  from  the  class  of  associates  to  the  daas  of 
fellows  at  a  general  meeting  of  the  Institute. 

Foreign  members  and  honorary  members  must  be  proposed  by  the 
oounoil,  and  their  names  submitted  for  election  by  ballot,  as  in  the 
case  of  fellows  and  associates. 

I  need  not  trouble  you  with  the  further  steps  to  be  taken  with 
respect  to  the  election  of  various  classes  of  memben ;  they  can  always 
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»rra  n«»ri  '.v  a*  fo»  jajvttie.  I  acrr  tcart*  iios  ' — 

irvok  rr-**r  tut  54rljv<v9  iflu-r.  ubi  rrot^-t.^r  'A  '."o^  jcwi  jiaT  sud  fee 
r^^^'^Kmtiieaf.  '^  ^ific  irczLuj  ■^■I'liri  'A  vxato^  tatd  'A  tik*  paic 

li  vll  *A  «Ma.  latf*  tilt  fr«Kttt  I><  ol  tbe  fyjmt^  «t;«w*  tfa« 
i^  «c  V  »v  v*-^ja.',u»^  taiac  tAOMfe  ratcas  Arrif**  cmx^ij^  to 

^  3i^  v-iA^  aaecLa  ftf  9^:j^:fX^A  tzrptMx^A.  Ut  tm  v^^m  tA  ujs^.     The 

>-T»^  uan^  '.K»7^  htan  -si  mt  u^t  v#  a  FadM-t  Ar«%t  vii^'/st  knovizi^ 
aa-T'-u:!**'  »'iA--»/t«r  «#  ts*  jo*^-:^,*  or  '^«ali£,'.ati'jc.s  <rf  ti*  perKA 
KAvrs'at  V.  I*  VH.  Uiffni'jt^  -^xmtd  beat  to  isTitft  t]»  tma^tawx  <4 
»  *idS«'at>a£  o.'^au'jW.  i'jem^  a  iai^^a  f'jr  ^^Ktaif  ap^Ueaata  ta  MXTjrd' 
asiOK  v-^d.  '~ut  i,rxu.«t>^  |««irr:.V(»d  '.7  ti:ae  rr^rils-t^Aa.  Trie  course 
-Starf  xar"*  i'  -.;*»*<  £.M  w»x  je-jBCT'^^  •cjfely  bx  rerard  for  the  in- 
vrr*:-<#  rf  u^  l3^-=e>,  mui  Jua*  fx'  *#*<»*  a  aasy  ae&«e  attributable  to 
a  fi-*»r*  V,  «.-  -u'^  aaj  FaA«.t  A^r»3Lt  vL>  ca&  ba  Rgard^  aa  properly 
,;Ui.--lif-£  i;**  a^auiM>j&.  Os  It*  *tot:u«jy,  tK?y  wU  be  Lappy  to 
x^JT'e  i.-;>^jac^.jeaB  i'^  aCaa^M-'A  fr^n  getitkWn  praKJHTig  tba 
J"  ii«cu'A  w  *4i  a/%  i«^x  ytfl  ab*ax»'.^r*. 

TiJt  »trjs^  «  v<  ti*  Ix.iCitaU  ara  to  bs  eatmrh-  drrotcd  to  the  pro* 
«r>^j::>i«  '-rf  *  u*  *^j'j^r*M  i*M  ws^Jk  h  waa  f  oraaed :  bat  I  aa  anaid 
rji^ist  sa  f  KttfCi* — at  t^  ervsta  dsiir;^  iu  eaHy  atajr<» — viD  aearcely 
Ca  iwxit  t*  jci  ;i*T  ti*  c%7T«tt  ezpexi«ea  wtki  it  ia' abaolntely  aeoes- 
wuTY  I'jT  tJA  >.jMt.t.ida  to  raaKmr, 

'/'^  Aa  ^  i'jraaa^  the  laatH'ste  o#  Pat«t.t  AgettU  haa  be«n  thai 
-t  *i..  vt  ^jM^»  A  aairrry  m  Wtt^r  aw-jjui.**:*!  with  each  other  on 
11^  jrr.'ab'i  -^  vjmmtm  sstAnnaA,  ax-d  u.  faorhatiry  du^^-ot^ion  oa  aU 
'.  -w-»^.*.«t  «j#  ia.-t«f«at  to  patflti»«a  axkd  to  ooraehrca.  There  are  £re* 
'^  vA'^r  'juao'^tta  arataa^  ol  irrea«  ahoobent  to  oar  dieBta  upon  arhidi 
iri  ;i«^r^,-i^  ajir^at  «aa  «x«rt  bot  Ih'le  mUneoBe;  mad  it  is  hoped 
'1  J'  't::^  is^.tvvr  w^Z  he  a>^  to  deal  vith  aoch  qaeaticcia  with  aa 
1L*:  yn*j  to  tuiirviMix^  tmemijtr  crxud  l^ype  to  poaacaa. 

Xvib  s^fA  haa  U<a  doae  l^  prAfmufttt}  iaatatntea  focmded,  like 
*^mr*^  I'/s  u^  ^mrycme  *A  dravut^  toirether  the  Bwrntw  ri  of  the  pro- 
Uf^ji^  MiA  ifM  exteaditt^  tb«:ir  opportimities  and  farilitica  for 
Vi^^^AZ^.  vxtnM^guUrw*,  dl*cu*«ir/xi,  aiid  for  the  interchanging  of 
ir>^«  <«'AJb«<ted  »iih  »att«n  rtlAtixxg  to  their  prrjfeaaional  practice. 

I  Mn^  *jtlf  nter  yoo  to  the  Law  laatitiition  'which  haa  done  moch 
V,  «r>ral4;  tL«  atataa  of  aolkiton, ,  the  InstitiitioD  of  Ciril  Engineen, 
Ujh  k//f^i  lu^jtU  of  Bfitiah  Arehiteeta,  the  Tnatitnte  of  Survey ora, 
mxA  tc«^  Is^,it0te  of  Chartered  Afx^juntmaU.  AH  theae  bodies  mzmhar 
a  irr»ai  auay  akon;  waemben  thaa  we  do  at  present,  or  are  Hkely  to 
do  ,  i/*t  th«  yroUmifmtA  a  Patent  Agent,  piupeily  earned  on,  relates 
t//  a*  iA.-portaat  a  «Uaa  of  iatercata,  and  reqmres  the  possession  of  aa 
yr»jat  a  d^i^^rae  of  trained  aldll  and  aptitude,  as  do  the  profeaaions 
t'T'^^metUti  >>y  the  fnarttnttfs  to  which  1  hare  referred.  The  Imrtatote 
w,Z,  we  tnuC.  |;ire  ns  a  greatly  iniprared  status;  and  we  look  for- 
ward to  the  tnone  when  oor  Instititte  will  hare  as  important  aa 
ttiiUea«*  OB  onr  yrofsasioa  as  the  inatitiites  referred  to  hare  in  the 
fV'Atmdr/tm  to  which  they  relate. 

Th«  prof 4aaioo  of  a  Patent  Agent  has  not  been  carried  on  as  a 
a^/srate  braadli  of  bosiaeas,  in  this  ooimtiy,  for  more  than  sixty 
y**ri, 

Xy  own  peraonal  knowledge  of  it  extends  to  a  period  of  something 
Uk^s  thirty-tbree  years. 

Prior  to  the  passing  of  the  Patent  Law  Amendment  Act,  1852, 
Patent  Agenta*  bnaincas  was  of  a  eomparatiTely  limited  character. 
The  nomb^r  of  patents  aannally  taken  oot  in  England,  at  that  time, 
not  amoonting  to  more  than  ^ ;  bat  the  Patent  Law  Amendment 
Act  was  the  preconor  of  an  entirely  new  era  in  the  profesmon.  The 
number  of  patents  was  greatly  increased,  and  there  was  also  a  venr 
great  increase  in  the  number  of  patents  applied  for  by  British 
imbjects  in  foreign  countries. 

I  need  scarcely  remind  yon  that,  prior  to  the  Patent  Law  Amend- 
ment  Act,  the  British  patent  oorered  our  Colonial  possessions ;  but, 
as  it  was  decided  that  tne  Britirii  patent  should  not,  from  that  time, 
extend  to  the  British  Colonies,  neariy  ererr  Colony  of  importance 
has  DOW  passed  a  Patent  Law  of  its  own,  and  the  number  of  Colonial 
patents  has  rastly  increased.  This  has  greatly  extended  the  sphere 
of  operations  of  Patent  A^;ents  and  has  necessitated  the  establidi- 
ment  of  agencies  in  all  the  important  Colonies. 

Much  has  been  said  of  late  years  with  regard  to  the  number  of 
patents  taken  out  in  this  oounby  as  compared  with  the  number  ta^en 
out  in  the  United  States.  The  fees  in  the  United  States  are  no  doubt 
very  much  lower  in  amount  than  they  are  in  this  country ;  but  it 
must  be  remembered  that  it  is  absolutely  necessary,  in  the  United 
States,  for  an  inrentor  to  take  out  secarate  patents  fOT  a  number  of 
heads  of  the  invention,  which  may  ail  be  oovered  by  one  patent  in 
this  country ;  and  that,  when  there  are  conflicting  applicants  for  the 
same  invention,  the  cost  of  the  American  patent  is  enormously 
increased. 

I  believe  that,  on  the  whole,  the  Patent  Law  Amendment  Act  has 
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Van^^aa  BiLa  wiizh  haiv  hesa  hroagka  hef  are  Pariaaaeat  for  the 
laat  tea  or  twetre  yean  hav«  aH  itjuuiad  the  doae  attration  of  t 
^><=s2utaee  of  Pateat  Agcata  lif  liaft  m  T  naina,  aad  their  wiwwiaiii- 
dkCosa  havev  ^n^  tiaia  to  taMC,  heea  hi  iia|ki  bcfare  the  geoyaBai 
iachanDeof  the  artvral  B^IIa,  the  I^w  CMbcn  of  Aa  Cnma,  lad 
the  Lyrd  Chaa^xuar.  It  any  asC  be  imJuaat  here  to  atale  that  oor 
•nww^f^twam  have  alwava  sat  with  111  will  ij,  aad  we  hava  &ania>st 
of  theae  aajrrvtkitts  adapted  iaBOk  of  a  later  date.  TheBOliriuch 
appeared  aajtti  likeH-  to  sect  Ae  views  «f  iaieaUaa.  aad  to  be  <rf 
mfM  adraatage  to  this  ooaatry,  was  the  «ae  fam^ht  ia  by  Sir  Jolia 
H'.*Cker  ia  the  year  1^1  * ;  aad  the  IHUfat  Agotta  to  wham  I  hiTe 
before  nimtd  were  ia  great  hopes  that  the  Bill,  with  aoae  modifi- 
cation aai^t  paaa.  at  it  aroold  have  heea  a  great  advance  on  the 
pTp^t  4tat#  ofJe?ia^atioa  oa  the  aalneet.    The  Bill  was,  howerer, 
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!  Eberal  view  they  dad  at  that  time. 
Voa  are  aware  that  the  Goimisaiat  jaupuaud  to  bring  in  a  M 
for  ths  Ameadmeat  of  die  Pstcat  Lawa  last  year,  hot  the  state  of 
boaiaeaa  ia  Pkrliifat  titailj  jacieated  thor  dealing  with  the 
subject.  It  ia  aow  aaderatood  ttat  the  Board  of  Trade  hare  a  BUI 
nxkder  their  eoBsderatioa,  aad  that  it  ia  to  be  introdaoed  as  soon  u 
there  ia  aay  ehaaee of  its  obtataiag  proper  discaanoo.  Whenthat 
Bill  is  iatrodooed  it  will  be  cae  of  tke  ehief  dnties  of  the  Institote 
to  keep  the  doeert  watch  mptm  it,  aad  wptm  all  Bills  that  nkay  come 
before  partiaawat  oa  the  sahjeet;  to  do  oar  best  to  i>oint  out  whm 
they  are  faahy,  aad  how  they  say  be  iaoproved.  The  BiUi  ve 
have  hitherto  aeen  all  ooatain  pioviaioas  oote  or  leaa  crude,  more  or 
leas  iiqirae^eable,  aad  mom  or  leas  daageroos  to  the  interesti  of 
inventora.  For  iaaTanrr,  I  caaaot  help  thinking  that  every  plan  for 
M^Viwiff  BfyiKSf^  oompalaory  ia  unworkable,  that  the  patgmteea  tsd 
the  public  ahoold  be  left  free  to  aettle  their  buaineaa  in  their  ovi 
way,  and  that  anv  stttrnpt  to  iatccfere  with  them  will  be  entixelf 
abortive  aad  will  do  BKire  harm  thaa  good. 

As  to  theae  and  other  qnestaoos  relating  to  the  aame  important 
subject,  it  must  be  aianilest  to  all  that  the  so^geatioos  of  oor 
Institute,  founded  oa  th^  mature  deliberatiotts  of  the  body  of  Pateat 
Aratts,  will  have  aandi  BKire  weight  than  those  of  individuals.^ 
^Here  imd  there  we  aieet  with  persons  who  preach  thedocteineof 
"No  Patento";  but  I  firmly bdieve  that  so  lon^  as  Govemotfci 
deems  it  just  and  expedient  to  give  copyright  to  authon  it  viH 
extend  patent  right  to  inventora. 

I  shall  not  waste  your  time  by  arguing  on  this  point,  fselingooQ- 
vinced  that  every  one  who  hears  me  knows  that  it  would  be  tht 
height  of  injustice  to  deprive  the  inventor  of  the  fruits  of  his  lahwr. 

It  is  intended  to  hc^  at  rmlar  intervala  meetings  of  the  Institate, 
at  which  p^ers  will  be  read  by  members  on  subjects  of  interest  to 
the  profession.  It  is  hoped  that  these  meetings  will  also  afford  ^ 
opportunity  far  discussing  questions  rela^ng  not  only  to  proeedm 
and  practice  in  this  country,  but  in  fordgn  countries  and  ia  tk 
Coloniea,  where  the  interests  of  patentees  are  now  becoming  of  gmt 
importance. 

The  Institute  will  also  aflford  opportunities  for  prompt  iater- 
communication  of  legal  decisions  in  patent  oases.  It  may  probabfy 
be  possible  to  arrange  for  the  communication,  to  the  Institute,  d 
all  legal  decisions  of  importance,  considerably  in  advance  d  the 
publication  of  such  cases  in  the  ordinary  law  reports,  whOat  deo- 
sions  in  matters  of  practice  before  ^e  law  officers  (as  to  whidi  there 
is  often  much  obscurity)  may  also,  wiUi  ffreat  benefit  to  the  pio- 
fession  genraally,  be  brought  to  the  knowledge  of  the  Inatitate  bf 
the  menibers  engaged. 

Patent  Agenta  are  accustomed  to  be  consulted  by  inventoOr  bk 
only  on  the  policy  of  securing  their  inventions  by  letters  pataat,  bat 
upon  their  oomnmcial  <i«^l«"g  with  the  inventions  aft^  theyv* 
protected ;  and  our  clients  are  entitled  to  expect  from  ns  the  aost 
honourable  and  str^ghtforward  advioe.  One  part  of  our  da^  » 
to  restrain  them  from  rushing  into  litigation  when  Uieir  pal^ 
afloid  no  fair  grounds  for  such  a  course.  We  all  know  that  tk 
inventor  has  an  extreme  idea  of  the  value  of  hia  own  inrentiaB;  lu 
we  can  all  repeat  instances  of  clients  who  oannot  understand  tbit 
the  consideration  of  thdr  particular  invention  is  not  the  wfi^ 
important  subject  of  the  moment.  ^^ 

Patent  Agents  are  also  very  frequently  in  a  positifia  «  "J^ 
delicacy  as  regards  the  claims  of  rival  invmtora,  through  tiie  few 
of  jealousy  which  one  inventor  has  of  another .  I  believe  tint  vh«9 
the  Patent  Agents  employed  are  men  of  honour  and  posttaoa,  ^* 
little  ground  for  any  jealousy  of  this  kind  I  have  mqoeatly  »•» 
that  the  knowledge  I  possessed  of  rival  inventions  and  rival  »^5*w 
which  was  confined  to  my  own  office,  has  been  of  gf««th«rft^ 
enabling  me  to  warn  subsequent  inventors  of  dangers  th«f  »i|* 
otherwise  have  rushed  into. 
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There  has  aUo  baen  considerable  difficulty  at  all  times  in  the  selec- 
tion of  proper  scales  of  charges  for  procoring  patents  and  for  other 
services  in  relation  to  patents;  bat  I  think  the  members  of  an 
institute  of  this  kind  may,  by  communication  with  each  other,  agree 
on  what  should  be  fair  to  themselves  and  to  their  clients.  This 
subject  is  a  kindred  one  to  that  of  the  charge  of  solicitors,  as  to 
whidi  there  has  also  been  much  recent  discussion,  finally  concluded 
by  an  Act  of  Parliament  in  the  preparation  of  which  the  Law  Insti- 
tution had  no  small  part. 

It  is  our  great  wish  to  do  ererything  that  can  be  done  to  maintain 
the  honourable  position  of  Patent  Agents,  and  to  give  them  a  place  in 
the  estimation  of  the  public,  which  his  scarcely  yet  been  fully 
Attained.  If  this  Institute  can  attain  the  position  of  a  central 
authority,  we  shall  do  much  to  effect  the  objects  I  have  mentioned ; 
it  being  our  desire,  on  the  one  hand,  to  provide  a  check  against  all 
irregularities  in  professional  practice,  and,  on  the  other  hand,  to 
secure  to  the  members  of  the  Institute  that  fair  consideration  from 
their  clients  to  which  they  are  entitled. 

The  oounoU  hare  power,  by  the  articles  of  association,  to  exclude 
irom  membership  of  the  Institute  all  persons  convicted  of  any 
irregularity  in  the  practice  of  patent  agency.  The  members  may 
rely  upon  it  that  no  part  of  the  duties  of  the  council  will  be  more, 
onerous  or  more  unwillingly  undertaken  ;  and  it  is  hoped  that  there 
will  be  few,  if  any,  coses  in  which  tliis  authority  has  to  be  exercised. 

You  will  observe  that  we  have  taken  power  to  admit,  as  members 
of  the  Institute,  Patent  Agents  practising  in  the  different  foreign 
'States.  We  shall  be  in  constant  communication  with  these  agents ; 
and  I  cannot  help  thinking  that  much  may  be  done  to  facilitate  the 
labours  of  English  agents  by  a  woU-arranged  system  of  such  corres- 
pondence. 

We  look  forward  to  the  time  when  we  may  collect  a  library  that 
shall  be  valuable  to  our  members  and  to  all  interested  in  patents  in 
this  country ;  but  we  may  be  some  time  in  attaining  this  object, 
owing  to  the  expense  that  must  necessarily  be  incurred  in  the  forma- 
tion and  preservation  of  such  a  library. 

The  council  will  be,  at  all  times,  willing  and  desirous  to  receive 
communications  from  agents  upon  all  subjects  connected  with  the 
objects  of  the  Institute  and  the  well-being  of  the  profession ;  and  as 
WG  shall  meet  at  frequent  intervals,  all  such  communications  will 
have  our  most  careful  consideration. 

The  selectioA  of  a  competent  person  to  fill  the  office  of  secretary 
has  been  a  matter  of  considerable  difficulty  and  anxiety  to  the 
council.  The  development  of  the  Institute  must  necessarily  depend 
to  some  extent  on  tine  ability  and  energy  of  this  officer.  It  will 
be  essential  that  the  existence  and  importance  of  the  Institute,  and 
the  qualifications  necessary  for  admission  thereto,  be  made  widely 
Imown  ;  otherwise  influence  cannot  be  acquired  for  itself  as  a  body 
-or  for  its  members  individually.  The  labour  involved  in  securing 
these  results  will  principally  devolve  on  the  Secretary,  in  addition 
to  the  routine  business  of  the  Institute.  The  council  believes  that 
the  gentleman  selected  ^who  has  had  considerable  experience  in  the 
formation  of  other  institutions)  possesses  the  qualifications  neoessory 
for  the  effective  fulfilment  of  the  duties  of  the  office. 

Having  put  before  you,  G^tlemen,  the  objects  and  interests  of 
ibis  Institution,  it  is  only  for  me  to  say  that  our  success  can  onlv  be 
assured  by  the  hearty  oo-operation  of  all  its  members ;  and  this,  I 
hope,  we  are  already  assured  of,  as  the  formation  of  an  institute  of 
-this  kind  seems  in  itself  a  proof  that  the  members  are  desirous  of 
effecting  the  objects  I  have  pointed  out. 


THE 


EXPERIMENTS    OF    MIESBACH- 
MUNICH. 


Epilogue. 

Thb  fact  which  has  jast  transpired  at  the  Soci^t^  FraD9ai8e 
de  Physique  shows  that  we  must  give  up  all  hope  of  the 
last  word  aboat  the  experiments  on  the  transmission  of 
power  to  a  distance  between  Mieabach  and  Munich,  the 
results  of  which  have  been  so  much  exaggerated,  with  an 
object  which  is  easily  understood. 

AVe  give  farther  on  an  extract  from  the  Compfes  Rendus, 
of  the  sitting  of  December  Ist,  1882,  which  will  throw  a 
carious  light  upon  this  mysterious  affair,  and  which  will 
show  how  much  reason  we  have  to  suspect  the  return  of 
-68  per  cent. 

We  have  not  here  to  defend  or  to  criticise  the  mode  of 
oalculation  adopted  by  M.  Cabanellas,  bat  only  to  establish 
t,he  authenticity  of  the  figures  which  have  served  for  the 
/oundation  of  the  discussion. 

Now,  M.  Cabanellas  borrowed  these  figures  from  the 
JBuUetin  de  la  Socieli  Oinirale  des  TeVphones,  who  held  them 
/rom  M.  Sarcia.  M.  Cabanellas  communicated  his  work  to 
Dr.  Von  Beetz,  the  manager  of  the  Munich  Electrical 
Exhibition,  and  on  October  28th,  Dr.  Yon  Beetz  replied 
io  M.  Cabanellas  in  a  letter  which,  at  our  request,  the 
recipient  was  kind  enough  to  send  to  us,  and  from  which  we 
^extract  the  following  passage  : 

■Sib,  —I  hasten  to  thank  you  for  your  extreme  kindness  in  sendinsr 
me  your  pubUcations  and  the  reports  in  manuscript.     Being  stiU 


occupied  with  the  electro-technical  measurements  which  form  the 
basis  of  our  exhibition,  I  have  only,  up  to  the  present,  found  time  to 
read  the  letter.  It  is  with  the  greatest  interest  that  I  have  followed 
your  calculations,  which  seem  to  me  as  convincing  as  simple.  As  to 
the  results  obtained  by  M.  Deprez,  it  is  impossible  to  come  to  definite 
condusiona  from  them.  The  provisional  figures  which  you  have 
employed  are  those  which  M.  Deprez  found  (see  the  continuation  in 
the  CompU  Bendu,  of  the  sitting  of  the  Societi  Fran^ain  de  Fhytique,  at 
the  end  of  this  article). 

Notwithstanding  this  unequivocal  assertion  of  Dr.  Yon 
Beetz,  M.  Marcel  Deprez  continues  to  deny  a  part  of  the 
figures  given  in  the  Bulletin  de  la  SoeUtS  Oinirale  dee  Tile- 
phones  and  confirmed  by  the  manager  of  the  Exposition  de 
Munich.  The  explanation  of  all  these  contradictions  and 
denials  is  not  perhaps  so  difficult  to  find  as  one  would  think 
at  first.  In  the  first  moments  of  material  success  figures 
were  quoted  somewhat  at  random,  without  even  taking  the 
trouble  to  consider  the  conclusions  which  might  be  drawn 
from  them,  and  without  inquiring  whether  they  showed  a 
sufficient  concordance  among  themselves.  Bat  as  *'to%U 
mnivais  cos  est  niable/'  according  to  a  French  proverb,  it  is 
found  simpler  to  deny  them  when  they  are  compromising. 

We  shall  return  no  more  to  the  experiments  of  Miesbach- 
Munich,  for  Dr.  Yon  Beetz  has  summed  up  their  extent  in 
these  conclusions  which  shall  be  also  ours  : — 

It  is  impossible  to  draw  definite  conclusions  from  the  experiments 
of  M.  Marcel  Deprez. 

The  only  experiments  which  the  committee  were  able  to  make 
before  the  destruction  of  the  machines  furnished  mechanical  returns 
of  23  and  32  per  cent. 

It  wiU  be  necessary  to  wait  before  deciding  for  or  against  untU 
M.  Marcel  Deprez  shaU  have  repeated  his  experiments  upon  a  larger 
scale. 

E.  H. 

SOCliT^  FRA.N9AISE  DE  PHYSIQUE. 

(Extract  from  the  resume  of  the  communicatioos  made  at 
the  sitting  of  December  Ist,  1882,  under  the  Presidency  of 
M.  Gemez.) 

After  the  reading  of  the  official  report  of  the  sitting  of 
November  17th,  the  President  communicated  two  letters 
which  had  been  addressed  to  him,  one  by  M.  Sarcia  the  other 
by  M.  Deprez. 

M.  Sarcia  wrote  that,  **  1st,  The  figures  upon  which  M. 
Cabanellas  supported  his  calculations  are  erroneous,  as  he 
says  ;  2nd,  The  authenticitv  of  the  figures  which  he  has 
disputed  is  by  no  means  established  by  the  letter  of  M.  Beetz 
where  they  are  not  to  be  found  ;  8rd,  He  did  not  say  that 
the]  Carpentier  brake  included  the  frictions  and  passive 
resistances,  but  quite  the  reverse." 

M.  Deprez  complains  of  the  partiality  with  which  the 
minutes  have  been  drawn  up  ;  of  the  omission  in  the  report 
of  the  numbers  employed  by  M.  Cabanellas ;  lastly,  of  the 
non-insertion  of  the  letter  of  Dr.  Yon  Beetz.  He  adds  that 
in  consequence  of  these  facts  he  has  resolved  to  cease  from 
this  moment  to  belong  to  the  Soci^t^  de  Physique. 

M.  Ouerout  disput^  that  the  conclusions  can  be  drawn 
from  the  letter  of  Dr.  Von  Beetz  which  M.  Cabanellas 
deduces  from  it. 

Upon  this  occasion  the  President  thought  proper  to  remark 
that  the  role  of  the  Bureau  in  the  publication,  necessarily 
much  abridged,  of  the  report,  is  simply  to  reproduce  with  all 
possible  accuracy  the  ideas  expressed  by  the  persons  who  had 
the  honour  of  speaking  before  the  society,  leaving  to  each 
the  entire  responsibility  of  his  opinions  and  not  feeling 
called  upon  to  decide  between  contradictory  opinions  or 
assertions. 

Mention  will  be  made  in  the  report  of  the  claims  of 
Messrs.  Sarcia,  Deprez,  and  Guerout.* 

Resistance  of  each  of  the  machines 470  ohms 

Resistance  of  the  telegraphic  circuit  ...      950    „ 

Speed  of  the  generator  (IGesbach) 2,100  rerolations 

Speed  of  the  receiyer  (Monioh)         1,400        ,, 

Difference  of  potential  at  the  terminals  of 

the  generator        2,400  volts 

Difference  of  potential  at  the  terminals  of 

ihe  receiver  1,600    „ 

Current  intensitj         0*6  amperes 

Work      37-6  kilos. 

The  point  was  declared  settled  and  the  report  adopted. 

*  In  compliance  with  the  request  of  M.  Deprez,  the  Bureau 
thought  proper  to  gire  in  a  note  the  numbers  which  served  as  the 
foundation  of  the  discussion  and  an  extract  from  the  letter  of 
Dr.  VoB  Beetz. 
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(Extnoi  from  a  letter  from  Dr.  Von  Beeiz  to  H.  CabaneOas.) 

''Uunca,  October  2Sth,  1882. 

"...  The  prcnriaioiial  figurea  whioh  yoa  hare  emplojred  are 
tboee  which  M.  Depnz  had  found.  The  Committee  commenoed  bj 
measoriDg  the  oonstanta  of  the  ma<^hince  and  of  the  eircnit,  at  first  at 
1,600  rerolotions  of  the  generator.  A  medianical  zetnm  of  23  per 
cent,  waa  obtained,  and  at  2,000  reTolntiona  32  per  cent.  Bot  tnd- 
denlj  one  of  the  bmahea  fell,  and  the  indoeed  curront  produced  by 
this  interruption  destroyed  the  fine  wires  in  teth  machines. 

*'Now  we  have  not  yet  obtamed  the  exact  figores ;  we  must  wait 
jntil  M.  Deprez  has  repeated  his  experiments  on  a  larger  scale. 
Until  then  IshaU  pronounce  no  penonal  opinion  either  for  or 
against.*' 


PROCEEDINGS  OF  SOCIETIES. 

THE    SOCIETY    OP     TELEGRAPH     ENGINEERS 
AND  OF  ELECTRICIANS. 


As  ordinary  general  meeting  of  this  Society  was  held  on 
Thursday,  December  14th,  Lt.-Col.  Wbbbbb,  R.E.,  Presi- 
dent, in  the  chair.  The  minutes  of  the  last  general  meeting 
having  been  read  and  confirmed,  and  the  list  of  new  and 
propoied  members  announced,  the  annual  report  of  the 
Council  of  the  Society  was  read  by  the  secretary. 

During  the  past  year  the  numbers  of  the  Society  had  been 
increased  by  the  election  of  9  foreign  members,  10  members, 
74  associates,  and  7  students,  or  a  total  of  100.  In  addition 
to  the  foregoing,  5  new  candidates  would  be  balloted  for  on 
the  present  evening,  and  39  on  the  next  meeting.  The 
Society  had,  on  the  other  hand,  lost  by  deaths  5  honorary 
members,  10  members,  and  17  associates,  amongst  whom 
were  Capt.  Gill,  Mr.  Hockin,  Mr.  Laws,  and  Mr.  Schwendler. 
The  Institution  of  Civil  Engineers  had,  with  great  kindness, 
continued  to  grant  the  use  of  the  lecture  hall  for  the  pur- 
poses of  the  Society.  The  Secretary  then  read  a  list  of  the 
papers  which  had  been  brought  before  the  Society  during  the 
year.  In  the  Proceedings  of  the  Society  would  be  found  a 
large  number  of  original  communications  of  great  interest. 
The  General  Index  to  the  first  ten  volumes  of  the  Proceed- 
ings had  been  completed.  The  entertainment  riven  at 
Chatham  at  the  School  of  Engineering  of  the  Ro]^  Endneers 
was  next  alluded  to.  It  was  also  pointed  out  that  during 
the  year  an  International  Congress  had  been  held  at  Paris, 
and  also  Electrical  Exhibitions  at  Munich  and  at  the 
Crystal  Palace,  and  that  a  further  exhibition  was  to  be  held 
at  the  Royal  Aquiuium  at  Westminster.  During  the  last 
year  a  very  large  amount  of  capital  had  been  subscribed 
for  electric  lighting  enterprise,  and,  as  a  consequence,  a 
very  considerable  amount  of  fresh  information  had  been 
obtained  on  the  subject.  At  the  International  Congress  at 
Paris  the  subject  of  the  protection  of  submarine  cables  had 
been  fully  discussed,  and   certain   recommendations  were 


drawn  up,  which  had  be^  submitted  to  the  various  Govern 
ments.  The  questions  of  the  redetermination  of  the  electrical 
units,  lightmns;  protectors,  and  the  observation  of  earth 
currents,  had  also  been  considered. 

The  insurance  companies  having  had  to  consider  the 
liabilities  to  fire  which  arose  from  the  use  of  the  electric 
light,  the  Society  had  drawn  up  a  code  of  rules,  which  was 
adopted  by  all  the  ofBces. 

The  surplus  moneys  from  the  guarantee  fund  for  the  late 
Paris  Electrical  Exhibition,  amounting  to  £110,  had  been 
invested,  and  this,  together  with  a  grant  from  Mr.  Fahie, 
enabled  the  Society  to  offer  three  annual  premiums  for 
papers  read  before  the  Society,  of  the  relative  values  of  £10, 
£5,  and  £5.  It  it  hoped  that  these  premiums  will  stimulate 
the  younger  members  of  the  Society. 

The  gratuitous  services  rendered  by  the  foreign  secretaries 
were  then  mentioned. 

The  honorary  solicitors  to  the  Society  had  made  applica- 
tion for  the  incorporation  of  the  latter  under  the  Limited 
Liability  Act. 

The  finances  of  the  Society  were  highly  satisfactory.  The 
life  compositions,  amounting  to  £741,  will  be  invested  in 
securities  almost  immediately. 

The  '* Report  of  the  Librarian"  was  next  read.  The 
number  of  visitors  to  the  libranr  was  more  numerous  than 
during  the  previous  year,  but  the  evening^  attendance  was 
small.  The  number  of  members  who  had  signed  the  attend- 
ance book  was  818  ;  the  number  of  non-membcffs,  248  ;  the 
total  number  of  visitors,  allowing  for  those  who  had  not 


signed,  was  probably  about  600.  The  Specifications  of 
Patents  were  very  much  referred  to  and  have  been  proved 
very  nsefhl.  The  thanks  of  the  Society  were  due  to  Sr.  fi. 
Morris,  of  the  Patent  Office,  for  the  prompt  despatch  each 
week  of  the  newly  published  Specifications.  The  libra^  had 
been  increased  by  the  addition  of  245  new  works,  whidi  was 
80  more  than  last  year.  Most  of  the  additions  are  gifts,  but 
several  works  were  obtained  by  purchase.  In  future  it  ig 
intended  that  the  names  of  the  new  volumes  added  to  the 
library  shall  be  announced  at  each  ordinary  general  meetmg. 
It  is  proposed  to  add  books  on  physical  science  generaDj  in 
addition  to  those  on  electricity  pureljr.  The  Lftrarian,  in 
his  report,  alluded  to  a  suggestion  which  had  been  made  by 
Mr.  Kempe  at  a  previous  meeting,  viz. :  that  the  Electrical 
Patent  Specifications  should  be  indexed.  This  proposal,  he 
consider^,  would  be  very  useful  if  carried  out.  Aclasaiiied 
index  of  the  library  would  also  be  very  valuable,  as  a  cata- 
logue of  names  alone  often  &iled  to  enable  a  person  to  finds 
work  on  a  particular  subject.  A  great  many  applications 
were  received  for  books  treating  on  Mrticular  subjects,  and  it 
was  difficult  to  pick  these  out.  These  suggestions  would 
probably  be  worth  the  consideration  of  the  council. 

The  usual  votes  of  thanks  to  the  Institution  of  Civil 
Engineers,  the  Foreign  Secretaries,  &c.,  having  been  uio- 
posed,  seconded,  and  carried  unanimously,  a  paper  by  Mr. 
T.  J.  Larkin,  Member,  on  '^  The  application  and  Extension 
of  Telephonic  Communication  in  Japan,"  was  read  by  the 
Secretary. 

The  use  of  telephonic  communication  for  police  purposea 
had  never  been  considered  in  England,  but  in  Japan  it  was 
carried  into  efiect  with  great  success.  In  one  of  the  prin- 
cipal cities,  containing  800,000  inhabitants,  the  police  force 
had  at  first  great  difficulty  in  keeping  order,  consequently, 
in  1878,  a  telegraphic  system  with  nine  offices  was  intro- 
duced, worked  by  Morse  printers.  The  wire  used  was  of 
No.  11  gauge.  On  the  invention  of  the  telephone  the  latter 
instrument  was  substituted  for  the  printers,  and  with  great 
success,  as  the  intermittence  in  the  work  with  the  ordinaij 
instruments  was  much  disliked  by  the  operators,  who  west 
continually  resigning  their  situations,  causing  great  incon- 
venience. The  Bell  telephones  were  the  instruments  em- 
ployed, and  were  worked  bv  the  police  staff  without  difficulty. 
The  first  were  purchased,  but  afterwards  they  were  manufu;- 
tured  locally  with  perfect  success.  Four  telephones  on  one 
circuit  were  employed  in  some  cases,  the  stations  being 
called  up  by  so  many  strokes  on  a  bell.  One  of  the  line 
was  eight  miles  long,  and.  ran  on  poles  with  other  working 
wires  ;  although  the  inductive  disturbance  was  very  strong 
it  did  not  prevent  proper  working.  Experiments  were  solh 
sequently  tried  on  57  miles  of  railway, -^nth  17  stations,  with 
every  success,  and  it  was  finally  decided  to  adopt  the  tele- 
phones for  block  as  well  as  ordinary  si^alliog.  Several 
instances  were  given  of  the  value  of  telephonic  communica- 
tion as  compared  with  the  ordinary  telegraph  system.  Bj 
means  of  shackles  placed  on  the  poles  at  every  xtiUe,  it  wookl 
be  possible,  in  case  of  a  railway  ficcident,  for  the  guard  to 
connect  up  a  hand  telephone  and -cojamuoicate  with  tiie 
nearest  station. 

A  vote  of  thanks  to  Mr.  Larkfn  having  been  proposed, 
seconded,  and  carried,  the  result  of  the  balloting  for  the  new 
Council  for  1883  was  announced  as  follows  i 

President— Willoughby  Smith.    Past  Presidents— Chirte 
William  Siemens,   D.C.L,    LL.D.,  F.IL8.  ;    Frank  Im 
Scudamore,  C.B. ;  Sir  William  Thomson,  LLr.D.,  F.BLS; 
Latimer  Clark,  M.  Inst.  C.E.;  C.  V.  Walker,   FJL&; 
Professor  Abel,  C.B.,  F.R.S.  ;  Lieut-Colonel  J.  U.  Bate- 
man-Champain,  E.E. ;    W.  H.  Preece,  F.R.&,  M.  Iwt. 
C.E. ;  Professor  G.  C.  Foster,  F.R.8. ;  Lient.-Colonel  C.  £ 
Webber,   R.E.,  C.B.     Vice-Presidents— Professor  W.  6. 
Adams,  F.B.S. ;   C.  E.  Spagnoletti,  M.  Inst.  CE. ;  Pw- 
fessor  D.  E.  Hughes,  F.R.S. ;  Sir  Charles  Blight,  M.  Imt 
C.E.    Hon.  Treasurer— Edward  Graves.     Bon.  Secretef— 
Lieut.-Colonel  Frank  Bolton.     Council — Members :  W.  S. 
Andrews  ;  William  T.  AnseU  ;  E.  B.  Bright ;  H.  G.  Ericfc- 
sen ;  H.  0.  Forde,  M.  Inst.  C.E. ;  J.  Fletcher  Modton. 
F.R.S.  ;  Alexander  Siemens ;  Augustus  Stroh  ;  C.  F.  Tirier* 
F.R.S. ;   Professor  W.    E.  Ayrton,  F.R.S. ;    T.  Enrf 
Grampton,  M.  Inst.  C.E. ;  Dr.  J.  H.  Hopkinson,  VjU 
F.R.S.     Associate  Members  of  Council — Lieut.  ArtharH. 
Bwnold,  R.E.;  Shelford  Bidwell,  M.A.,  LL.B.;  J.  C.  Lia^ 
The  meeting  then  adjourned  till  January  13tb,  18^ 
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PHYSICAL  SOCIETY.— December  9th. 


Prof.  Clifton,. President,  in  the  chair. 

New  Members-^Mr.  H.  E.  Harrison,  B.Sc.  ;  Mr.  S.  T.  H. 
Saunders,  M. A. 

Prof.  Cf.  PoRK^s  read  a  p6per  on  "  The  Velocity  of  Light 
of  Different  Goloara."  "The  author  concluded,  from  his  ex- 
iperiments  de^ribed'to  the  society  a  year  ago,  that  blue  rays 
travfei  quicker Vthan  red  Tays!  M.  Cornu  had  endeavoured  to 
ej^plain  thiff  i^^lt  by  peculiarities  of  the  apparatus  em- 
ployed, but; 'this*  ^xplai^ation  seemed  doubtful.  It  was 
suggested  thAt  the  experimenis  might  be  repeated  with  such 
m^i^eatio'^3  of  Ihe  apparatusas  would  4Ktli  :ttie  que$tion  at 
rest,.  .V  ^    :'.  .'"'  '  • 

Profs:  Ayrton  and  Perry  read  a  pap^r  on  **  The  Resist- 

ancie  of -the  Voltaic  Arc  ;  or,  the  Oj^dsftion  Electromotive 

.    Forces  set*  ttp:'-  •  The  E.M.'F.  was  measured  by  a  voltriaeter 

f    connectedv  between  ^  tte^  tenninals  of  the   lamp.    Keeping 

•  thQ  width"  of  arc*  Copsttn'f ,  thoE.>L*P.  w^  found  to  diminish 
as  the  cmreut. increased.-;  Keepitigtbe  current  constant^ 

'  th^  EiM.P..  iacreascft.  rapidly  -si  first  iwith*  an  increasing 
width  of  arc,  aji$  afterwards  mote  slowly.  '  The  authors  gave 

•  a  curve  r^reseh t iug  tW  change.  About'  SO  volts  are  required 
to  product;  an*. er^  of  ^  in*  .  For  further  uicrease  of  arc 
E.'M.F.  is  th6i^forj3  propprtional  to  .iuci*ease  of  length  of 


arc. 


The authoSta iflso^ead  pi  pa;per  on  "The'Eelatiye  Inten- 
sities of  .  the  .MffOTptic  Keld .  produced  bjr Electro-magnets 
when  the-.Ouirreiil,  .^Icdh  Cope^  wad.  Length'  at  Wire,  &c., 
are  c6nstantr,^ut^*jbhqf  wir6  difGsrently  distributed."  In 
/I  case  th^.  lyife  was  wound  uniformly  from  end  to  end ; 
in  6  cJaje-ijiVwjas  wound  from  the  nridcfle  to  one  end  ; 
ia  <j  ctfse'ati^as^'TO  only  at^ both* e'bds*;'  in ^  case  it 
wa^'  wound^onljf  fit^one  end.  The  fieid'.was  measured  along 
a  line  ruiifiini;.  throtrgb  the /axis*  of  the.  poles' beyond  the 
magnet;*  XDf '•(}ie.;abw'e.  plans.a  gave^lhiJe;  stbongest  field, 
except  ^  short 4^.t{ipCe8fWh^n  h  was.bestl      ' 

Pj^fc  Ajrtok  a  set  of  three 

Paiire  aopumuWtors  -ip  series  feeding  'io  •  Swan  lamps,  each 
lamp  givi»g*bv6r;t(3maie^^r.  '  The*  E.M.F.  of  each  cell 
was  about  ^  v6rts/    '  "^^  .     .  *    *.     '   •  • 

Kext  inetiinff^a^uary' 27th,  1888. 


=^ 


.  ^  '   '*    ;      '.   '4Nft '^OWER  COMPJUJY.  (LlMITl 
'Tms  'w'ayan  AppHcatiodS  in  the  High  Court  of  < 


Pukw^'^.-^I^  O^EAi.W^TERN  Electric  Light 
"      * "  "    mited).  . 

, ,  _.^ .^        .^, , ^_ ._  Justice,  Chancery 

XfiylMoiy  l^ftre  S(r*  J^^l^oo  Chltty,  \y  a  shareholder  of  ten  shares 

'     fii'thd  oe^p^/?or  tlie^rectificafciQa  of  the.  register  of  the  company 

.^ystiljEing  out^hi||^ia«1^4|pm J(}i^  listaolr  shaj^holders.     It  was  stated 

m'the.-pzDspectu^'^a^  tn«oiMb|^Amr^ad  seouied  a  concession  from  the 

.   AI^f^-AIn6ncluvflae^£l«^^I^  l^ghfi  Corporation  (Limited^,  under 

sviuph'jth^'  epsiixAte  irixniof  xtao  V^  «al^  of  their  .d3mamo  machines  and 

arc  lamps;  ^ogotbAft^gmll  an  ^cl^Ve^fioence  to  use  or  seU  the  Lane- 

■  ^ox  inoaiiiAesaent  Ibmp*,  was  seoujrdd  to  the  company  for  a  consider* 

.   able  pak  4ii}i6.  Wtst  <^  England  and  Soutli  Wales.    It  was  stated  on 

^   :b^ialf -o^^tlie  kpplkant  that  6n  the  20th  of  July,  18SI,  Mr.  George 

.  Ijane-Fox  a80>gBed*.to^tl}e  British  EleotHc  light  Company  the  exdu- 

*'.  ^Ve  tight ol  usitig^  and 'granting  licences  to  use  ms  inventions  in 

.  ^^rJeatSriCain^^i^Ir^Qdh^  and  Uiat  on  the  29th  of  July,  18S1,  Mr. 

•  X^korge  liftn^^x  *d1(bmited--  a.  similar  assignment  to  &e  Anglo- 

AsndHcan  *;BE9isl.  £le^c  Light  Corporation,  subject,  oeVertheless, 

/  Iq  .the  previoiD'«86ijiunent  cS  the  2(>th  of  July,  1881,    It  was  con- 

;    tekxded  t^iat  th*e  stai^mpnt  in  the  prospectus  wiUi  respect  to  the  ex- 

.     clnsiTe^zlghtefth^  company  tb  use  or  sell  the  Lane*Fox  incan- 

..    deaoent  laii^g'an'^he'/cUstii^t  n^imed  was  inooneot.    The  api^ioant, 

^f -Without  'alTeraiif.jiBy  ^ndU  fide$  on  the  part  of  the  company's  pro- 

.  ^'tnoters  and>  diie^c^, 'submitted  that  he  was  induced' by  what  was 

'*/  in  fact  a  faUe.Vepreseuta'tion  to  subscribe  for  the  shares  in  question* 

• '     'The  apjpUcation  was  opposed  on  the  ground  that  if  a  misstatement 

•  Jhad  b^^n  made,'*it  was  not  material^  since  the  Lane-Fox  lamp  was . 
■.  -  th^  least  Valuable  of  the  inyentions  conceded  to  the  company  by  the 
'"  Anglo* Anierican  Corporation. 

-     Mr.  Jilstice  Chitt^  said  that  it  wUs  plain  to'  ah  ordinaiy  mind  that 

. '/  there' bad  been  a  misstatement. which  was  matdri&l  and  calculated 

'to  mislead  the  applioaht.    His  LordtBip.- also' thought  that  it  was 

'   not  oompete^t  for  persoiis  who  had*  ifisui^  a  prospectus  which  had 

•  -  z^oommended  ad  one  of  ita  leadin'^t^HptTons  this  paMc^lar  inTon- 
-  tictn-  io  afterwards  say  tni  the  /nve'MSbn  wad  pi  liUle  or'  no  Talue. 

Tbd  application  ■  mu8t;ln'ei4faf^.he..graiit^  wi^  costs,  «nd  the  sums 
X>Aid  in  reapect  ot  th^  sh^te^  ljb{^<rn^  fa  the'  applicant  by  the  oom- 

p^r-  ■•''/'■  //:^<    '    -rv 

[We  regret  that  tie' 'presawre  •(^•.•Our  space  last  week 
rendered  it  necessary,  to  leave'  tbis  inatter  over,  more  espe- 
cially as  a  subscriber  has  since. written  to  os^  asking  for 
information.— Eds*  Elbc  Kev.]  '  -4        • 
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CORRESPONDENCE. 


ELECTRICAL  ACCUMULATORS. 
To  the  Editors  of  The  Elbotbioal  Review. 

OsNTLEMSK, — I  was  present  to-night  at  a  lecture,  given 
under  the  aujn)ice8  of  the  Limehonse  Scientific  Society,  at 
the  Town  Hall,  and,  while  profiting  by  the  clear  and  concise 
manner  in  which  the  whole  subject  was  treated,  aided  by  a 
profusion  of  experiments  with  extensive  apparatus  familiar 
m  principle  to  all  of  us,  I  was  chiefly  interested  in  the  great 
success  of  the  lecturer,  Mr.  Reckenzann,  in  producing  an 
efBcient  light  of  considerable  power  and  duration  from  an 
arc  kmp  by  means  of  a  current  ftamished  through  accumu- 
lators or  small  proportions. 

This,  I  think,  must  be  the  first  time  it  has  been  success- 
fully accomplished ;  at  any  rate,  I  have  never  yet  seen  it 
done  at  any  lecture  in  a  manner  that  could  be  so  described  ; 
and  I  should  esteem  it  a  &vour  if  Mr.  Reckenzaun  would 
see  fit  to  oblige  your  readers  with  some  explanation  of  his 
method. 

I  understood  him  to  say  that  the  accumulator  was  con- 
structed on  the  Ihies  of  Messrs.  Sellonand  Yolckmar,  and 
it  very  eflSciently  provided  current  for  a  Pilsen  arc  lamp,  a 
string  of  Swan  and  other  incandescence  lamps,  driving  also 
three  different  motors,  of  which  the  swiftest  and  most  com- 
pact seemed  to  me  to  be  one  stated  to  be  going  at  about 
3,000  revolutions  per  minute,  and,  unless  I  misunderstood 
him,  of  the  lecturer's  own  invention. 

Yours  truly, 

London,  Uth  December,  1882.  B.  UNWIN. 

[Some  time  since  a  **  Pilsen  "  arc  lamp  was  exhibited  at 
Charing  Cross,  the  current  being  supplied  by  Failre  accumu- 
lators.— Eds.  Elec.  Rev.] 


AN   IMPROVED  THOMSON  REFLECTING 
GALVANOMETER. 

To  the  Editors  of  The  Electrical  Review. 

Sirs,— What  I  wished  to  point  out  with  reference  to  the 

relative  effects  of  different  parts  of  the  coil,  and  what  I  still 

maintain,  is  that  the  nearer  the  wire  is  to  the  needle  the 

grefiter  will  be  its  effect  for  the  same  current.    Surely  it  is 
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well  known  that  in  a  tangent  galvanometer,  where  the  size 
of  the  coil  is  not  only  not  srrudl,  but  veri/  large,  "  compared 
with  the  size  of  the  space  within  which  the  needle  swings,*' 
"  the  total  result  of  all  the  turns  "  is  trebled  by  adding  one 
other  turn  of  half  the  diameter  of  the  first  and  putting  it 
in  series  with  it ;  and  in  my  instrument,  so  far  from  getting 
only  a  "few  extra  turns  set  close  to  the  needle/'  I  would 
draw  attention  to  the  fact  that  more  iuriis  can  be  got  in  the 
e$ntrdl  |  of  an  inch  than  can  be  got  in  the  Ttext  |  of  an 
inch  diameter,  as  with  very  great  propriety  a  smaller  wire 
can  be  used. 

With  regard  to  the  damping  effect  of  the  metal  frame 
there  is  no  reason,  when  a  ballistic  galvanometer  is  required, 
why  this  may  not  be  omitted  ;  but  no  one  would  dream  of 
using  such  an  instrument  for  ordinary  work,  or  of  using  any 
ordinary  reflecting  galvanometer  for  taking  discharge  deflec* 
tions,  if  anything  approaching  accuracy  were  required. 

Yours  truly, 

December  18/A,  1882.  F.  J.  MUDFORD. 

[With  reference  to  the  last  paragraph  in  Mr.  Mudford's 
letter  we  would  point  out  that  the  writer  is  quite  in  error  in 
supposing  that  "  no  ordinary  reflecting  galvanometer  would 
be  used^  for  taking  discharge  deflections  if  anything 
approaching  to  accuracy  were  required."  As  a  matter  of 
fact  the  ordinary  reflecting  galvanometer  is  always  so  used 
in  every  cable  factory  and  m  every  laboratory  which  possesses 
such  an  instrument,  and  perfect  accuracy  can  be  and  is 
obtained  by  the  methods  well  known  and  always  used  by  every 
electrician  who  knows  anything  of  his  work.    AVe  are  not 

aware  that  "  it  is  well  known  that the  total  result  of 

all  the  turns  is  trebled  bv  adding  07is  other  turn  of  h^  the 
diameter  of  the  first,  and  putting  it  in  series  with  it."  It  is 
well  known  that  "  the  effect  of  one  particular  turn  is  trebled 
by  adding  one  other  turn  of  half  the  diameter  of  the  first 
and  putting  it  in  series  with  it,"  which  is  a  very  different 
thing.  As  we  stated,  we  quite  appreciate  the  value  of  the 
new  galvanometer,  but  as  regards  the  two  points  in  (question 
we  think  they  do  not  possess  the  advantages  claimed. — 
£d&  Elkc.  Bev.1 


PERSONAL. 
To  the  Editors  of  The  Electrical  Review. 

Dear  Sirs, — I  find  that  an  impression  prevails  that  I 
am  connected  with  the  J.  B.  Rogers  Company  on  the 
Viaduct.  Will  you  kindly  permit  me  to  say  that  I  am  in 
no  way,  directly  or  indirectly,  connected  with  this  or  any 
other  company,  and  that  my  only  place  of  business  is  still, 
as  it  has  been  for  some  years  past,  at  21,  Finsbnry  Pave- 
ment ?  Yours  faithfully, 

FRANCIS  M.  ROGERS. 

21,  Finsbnry  Pavement,  December  16th,  1882. 


CONTINUOUS  ELECTRIC  LIGHTING. 
To  the  Editors  of  Tee  Electrical  Review. 

Dear  Sirs, — Seeing  the  article  in  this  day's  Review 
(^nceming  the  Edison  lights  having  been  kept  running  con- 
tinuously ror  64  hours,  and  also  that  this  has  never  before  been 
accomplished  in  England,  I  beg  to  inform  you  that  I  have 
a  40  arc  light  ••  Brush  "  machine,  and  a  60  incandescent 
light  Siemens  alternating  current  machine,  running  here 
regularly  from  6  a.m.  on  Monday  morning  to  10  p.m.  on 
Saturday  night.  It  has  been  found  necessary  to  stop 
occasionally  (about  every  twelve  hours)  for  a  few  minutes 
for  oiling  and  for  cleaning  the  machine,  but  notwithstanding, 
I  think  you  can  hardly  help  agreeing  with  me  that  this  is 
about  the  most  severe  test  that  any  electric  light  machinery 
has  yet  been  put  to,  considering  that  the  Edison  Company 
used  two  machines,  and  here  there  is  only  one. 

I  am,  dear  Sirs,  yours  truly, 

N.  MACADAM. 

Severn  Tunnel  Contract,  Portskewett,  Mon., 
December  16th,  1882. 

ELECTRO-MOTORS. 
To  the  Editors  of  The  Electrical  Review. 
Dear  Sirs,— If  you  should  think  the  followini 
cient  interest  to  your  readers  kindly  give  it  a  pi 
pages  of  your  journal,  of  which  I  am  an  old  subs( 


I  went  last  Monday  to  hear  the  Cantor  lecture  of  Prof. 
Silvanus  Thompson  on  electro-motors  at  the  Society  of  Artg, 
in  the  hope  of  learning  something  as  to  any  rules  and 
standards  oy  which  to  judge  the  merits  of  a  motor.  I 
must  confess  that  I  was  disappointed  ;  but  with  the  recent 
rather  protracted  controversy  fresh  in  my  memory  which 
took  place  amongst  noted  electricians  as  to  the  value  of  the 
results  arrived  at  in  the  now  celebrated  experiment  it 
Munich,  where  the  opinions  differed  so  widely,  and  consider- 
ing that  in  cases  where  the  dynamo  and  motor  are  not 
identical,  the  subject  must  necessarily  be  still  more  involved^ 
I  was,  perhaps,  unreasonable  in  expecting  something  definite. 

There  was  much  that  was  interesting  and  valnable  in  the 
lecture,  and  would  have  appeared  to  me  more  valnable  still 
had  I  been  able  to  bring  myself  to  have  more  faith  in  the 
very  principles  as  laid  down  by  the  lecturer  upon  which  he 
based  his  deductions  as  to  efficiency  of  motors.  He  gave 
us  an  outline  of  the  difficulties  early  inventors  experienced. 
Seeing  that  when  the  motor  worked  the  current  diminished, 
they  attributed  it  to  an  increase  of  resistance.  He  said  we 
knew  better  now,  and  that  the  diminution  of  current  was 
due  to  a  counter  E.M.F.  set  up  in  the  motor  and  opposing 
the  current.  We  were  told  that,  calling  the  E.M.F.  of  the 
whole  circuit  e  and  the  counter  E.M.F.  «,  e  —  e  wa?  encrgj 
lost  &s  far  as  production  of  mech&nical  energy  wa3  con- 
cerned, and  the  e  was,  in  fact«  the  measure  of  the  motor's 
efficiency.  As  the  current  diminishes  in  proportion  a<s  « 
increases,  e  being  a  function  of  speed,  the  motor  would  be 
at  its  greatest  efficiency  when  the  current  had  ceased 
altogether.  , 

Now,  the  efficiency  of  a  dynamo  machine  is  determined 
by  the  proportion  of  electrical  energy  it  produces  as  com- 
pared with  the  power  employed  in  driving  it.  A  "motor,  a 
machine  intended  to  re-convert  electrical  into  mechanictl 
energy,  is,  we  are  told,  at  its  highest  efficiency  when  it  drives 
nothing — that  is  to  say,  when.it  does  not  perfomi  its  proper 
functions.  This  is  an  anachronism,  to  say  the  least  of  it. 
Is  the  term  *'  efficiency ''  to  have  a  different  meaning  in 
motors  to  what  it  has  in  dynamos  ?  It  seems  to  me  very 
unlikely  that  rules  and  standards  ibr'  comparing  rdative 
merits  of  motors  can  be  constructed  upon  foundations  such 
as  this. 

Again,  as  to  the  term  "  counter  E.M  J.**  Either  it  is 
unfortunately  chosen — meaning  fiome thing. else  to  what  it 
expresses — or  the  nature  of  *the  force  s^  up  in  the  motor  is 
misunderstood.  •  •••..:"• 

A  comprehensive  counter  E.M.F.  wooML^'s^^®"^^  "* 
the  motor  if  it  was  forced«ilie  opposite  wjljr.t^  its  proper! 
motion.  This  force  might  bo  made  so  great  as  to  entirely 
destroy  the  original  current,  and  wea.  to  rererae  HI-  But . 
how  a  force  set  up  in  a  motor,^  ^^^^  ^  ^  orgjed  round 
by  a  current,  and  which  is  eud^l^TjMJTth^^pposite  nature 
to  that  just  mentioned,  can  also  fte  tertE^*aManter  electro- 
motive  force,  passes  my  coniprehe^ionl^  ^.  /^    *  . 

In  fact,  a  very  simple  experiment  proves  at  once  that 
there  is  no  counter  E.M.F.  set  up  at  all..  Pttttiog  a  •motor 
into  a  circuit  and  introducing  anv  Isnitabtj  tension-meto- 
between  the  brushes  as  a  shunt,  the  deflectiqhs"  of  the  in- 
strument when  the  motor  h  stopped-jarie  simply  due  to  the 
difference  of  potential  between  the  brushes,  deoeading  nnon 
the  resistance  of  the  armature  coils  and^Ute  proportion  uut 
resistance  bears  to  the  whole  resistance  of  the  circuit. 

When  the  motor  is  allowed  to  run  the  tepsioauneter  shows 
an  augmentation  of  difference  of  potential  6etjveen  the  com- 
mutator brushes,  the  current  itself,  us  measured*  by  a  current- 
meter,  necessarily  falling  off.    If  there  waa  no  friction  to 
overcome  in  the  motor,  and  no  heat  produced  by  the  freqoeot 
changes  of  polarity  in  the  iron  of  the  armature,  the  product 
of  current  into  E.M.F.  as  indicated  by  the  instruments  would 
be  identical,  whether  the  motor  was  running  or  not.    The 
augmentation  of  potential  when  the  motor  is  running  free  is 
a  sort  of  storing  up  of  fotce  ready  for  ioimediate  use,  lad 
may  be  likened  to  a  weight  j  raised  and  kept  in  suspense  by 
manual  labour.    A  continued*  ^xertion  of  energy  must  be 
employed  to  keep  it  up.    This  is  what  the  motor  does  when 
it  runs  freely  ;  the  moment  it  is  loaded  this  store  of  energjr 
is  drawn  upon,  the  tension-meter  shoiiv'S  that  the  diilereoee 
of  potential  is  less,  the  current-meter  shows  that  the  coneot 
has  augmented ;  but  the  proiuct  of  the  two  is  now  te 
than  before,  the  difference  being  energy  oonrerted  into  work. 

If  you  should  thiuk  these  few  remarks  worthy  rfsplioe 
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in  the  ELEcrrRiCAL  Eeyibw  I  would  have  it  nnderstood 
that  my  sole  object  is  to  invite  discussion  on  a  subject  so 
interesting  and  of  soch  importance,  and  either  be  confirmed 
in  my  views  or  converted  to  others  in  more  accordance  with 
what  we  are  all  looking  for — ^Truth. 
I  am^  dear  Sirs, 

Tours  very  feithfullv, 
119,  Toriano  Avenue,  N.W.  MOEITZ  IMMISCH. 

[There  are  some  points  in  this  letter  which  we  shall  hope 
to  touch  upon  in  a  week  or  so,  our  correspondent  having 
apparently  misunderstood  Professor  Thompson  in  regard  to 
B  and  e. — ^Edb.  Elec.  Eev.] 

ELECTRICAL  ENGINEERING  CLASSES. 
To  the  Editors  o/Tbe  Electkical  Review. 
SiBB, — Having  been  myself  engaged  in  teaching  experi- 
mental physics  during  several  years,  I  have  been  much 
interested  in  the  correspondence  which  you  have  printed  in 
recent  numbers  of  your  journal  on  the  above  subject,  and  as 
I  recognise  in  the  case  of  the  City  and  Guilds  of  London 
Institute  as  presented  by  your  correspondents,  many  of  the 
difficulties  which  I  myself  experienced,  and  the  practical 
removal  of  which  was  in  some  measure  due  to  my  own 
exertions,  I  venture  to  think  that  some  account  of  the 
system  successfully  practised  at  the  Massachusetts  Institute 
of  Technology  in  Boston,  U.S.A.,  where  as  student  and  in- 
structor I  passed  about  eieht  years,  may  be  of  interest  and 
assistance  to  those  engaged  in  similar  work  here. 

The    system   includ^   instruction   by  lecture  and  by 
laboratory   practice.     The   lectures   followed  a  text-boot 
(Ganot's  Physics),  with  a  copy  of  which  each  student  was 
obliged  to  provide  himself,  but  great  freedom  was  exercised 
in  omitting  and  inserting  a  large  amount  of  matter  which 
the  student  was  required  to  make  notes  o^  and  which  was 
equally  a  subject  for  examination  with  the  matter  of  the 
text-book.    The  lectures  were  very  fully  illustrated  by  ex- 
periments, sometimes  the  same  which  the  student  was  after- 
wards to  perform  for  himself,  sometimes  by  others  of  a  more 
delicate  or  costly  kind  which  could  not  be  intrusted  to  his 
hands,  and  all  mathematical  demonstrations  were  fiilly  gone 
through  with  on  the  blackboard,  with  opportunity  after  each 
step  for  the  students  to  ask  questions.  Students  were  also  at 
liberty  to  remain  after  the  lecture  to  get  further  explanations 
from  the  professor  on  any  point  which  they  had  failed  to 
understand.     The'  system  of  note-taking  at  lectures  was 
found,  however,  t^  interfere  very  much  with  a  close  following 
of  the  lecturer,  and  on  this  account  it  was  afterwards  almost 
entirely  sujperaeded  by  a  written  (heletograph    copy)  or 
printed  syllabus  of  jeach  lecture,  which  was  given  to  each 
student.     Oncg  in.a^cvit  ten  or  twelve  lectures  a  brief 
written  examination  vas^gnren,  occupying  perhaps  15  or  20 
minutes  of  the  [lecture  hour,  and  at  the  end  of  each  term 
(four  months),,  there  was  a  full  written  examination,  covering 
all  the  term's  work,  on  which  the  student's  right  to  remain 
in  the  class  depended. 

The  student  was  not  allowed  to  enter  the  laboratory  until 
the  lectures  had  proceeded  far  enough  to  make  sure  that 
they  would  always  teep  in  advance  of  the  laboratory  practice, 
for  it  is  of  no  use  to  set  the  student  to  perform  experiments 
the  principles  of  which  he  does  not  yet  understand.  In  the 
laboratory  a  text-book  (Pickering's  Physical  Manipulations), 
which  grew  out^  of  the  author's  experience  in  the  same 
laboratory,  was  followed,  but  with  many  variations  and 
additions,  which  it  was  found  necessary  to  provide  for  as  in 
the  lectures  by  written  (heletograph)  explanations,  copies  of 
which  were  given  to  the  students  when  tne  experiments  were 
•assigned. 

Boards  were  hung  near  the  door  of  the  laboratory,  on 
which  were  fixed  a  number  of  cards  bearing  the  names  of  the 
'experiments,  and  where  duplicate  apparatus  was  provided 
daplicffte  cards  were  also  placed  upon  tne  boards,  tinder  or 
op|>osite  to  each  of  these  cards  was  a  blank  space  with  a  peg  or 
spring  clip  upon  which  was  hung  a  card  bearing  tiie  name 
-of  the  student  to  whom  the  corresponding  apparatus  was  for 
.the  time  being  assigned.  The  board  thus  showed  at  a  fflance 
"what  apparatus  was  in  use  and  by  whom,  and  when  a 
student  had  finished  his  experiment  it  was  a  very  simple 
matter  to  transfer  his  card  to  any  other  unoccupied  experi- 
ment which  he  had  not  previously  done.  Generally  the 
experiments  were  so  planned  as  to  just  comfortably  occupy 


the  time  of  one  exercise,  and  the  assignment  of  new  work  for 
the  next  time  was  made  and  any  necessary  papers  ^vea 
to  the  student  before  leaving,  so  that  he  might  read  the 
explanation  of  each  experiment  before  coming  in  to  perform 
it.  In  the  case  of  several  classes  alternating  with  each  other 
in  the  use  of  the  same  apparatus  there  was  either  a  separate 
set  of  boards  for  each  class  or  several  blanks  for  name  cards 
were  left  opposite  to  each  experiment  card,  and  the  names 
belonging  to  each  class  kept  in  a  separate  column.  A  small 
book  was  kept  in  which  the  students'  names  were  recorded, 
with  the  names  of  the  experiments  at  the  tops  of  as  many 
vertical  columns  followmg  that  containing  the  students' 
names,  and  it  was  our  practice  to  rapidly  run  through  the 
book  at  the  beginning  of  each  term,  and  make  a  mark 
opposite  each  student's  name  in  each  of  the  colunms  corres- 
ponding to  the  experiments  which  he  was  expected  to  perform 
during  the  term,  alternating  equivalent  experiments  and 
having  regard  to  the  cases  where  duplicate  apparatus 
aUow^  of  all  the  students  having  a  turn  at  the  same  one.  A 
slightly  greater  amount  of  work  was  thus  laid  out  than  the 
student  could  reasonablv  be  expected  to  do.  This  plan 
avoided  the  possibility  of  assigning  in  the  hurry  of  the  class- 
room a  number  of  equivalent  experiments  to  one  student  to 
the  neglect  of  others,  equally  important,  and  also  inspired  a 
certain  confidence  in  the  student  bv  giving  the  impression 
that  a  certain  amount  of  care  had  been  taken  to  lay  out  his 
work  to  the  best  advantage.  When  a  student's  card  was 
changed  to  a  new  experiment  the  mark  in  the  book  corres- 
ponding to  the  experiment  last  done  was  crossed  by  way  of 
record.  Each  student  was  required  to  keep  a  laboratory 
book,  in  which  he  noted  the  results  of  his  experiments,  and 
which  he  took  home  with  him  for  the  purpose  of  working 
them  up.  This  book,  containing  results  and  calculations, 
with  curves  plotted  on  cross-section  paper  to  show  the 
general  laws  deduced,  or  from  which  these  laws  were 
deduced,  was  handed  in  at  the  end  of  the  term,  and  taken,  in 
connection  with  the  results  of  written  examinations,  as  a 
basis  of  the  student's  rank  and  right  to  remain  in  the  class. 

I  have  been  thus  minute,  even  at  the  risk  of  claiming 
more  space  than  you  can  spare  me,  because  my  experience 
was  that  it  was  easy  enough  to  lay  out  a  general  plan  for 
such  work  that  was  all  right  on  paper,  but  the  question  of 
its  practical  success  or  fiEulure  depended  upon  the  conscien- 
tious working  out  of  every  detail  more  than  upon  general 
correctness  of  design. 

Certain  general  principles,  however,  are  essential  to  any 
great  degree  of  success  ;  and  in  conclusion,  I  may  be  excused 
any  seeming  presumption  if  I  ofier  a  few  suggestions  as  the 
result  of  experience  both  as  student  and  teacher.  It  may 
safely  be  assumed  that  the  students  who  enter  any  purely 
technical  class  mean  business  ;  they  come  as  a  preparation 
for  earning  their  daily  bread,  and  they  cannot  afford  to 
waste  their  time.  They  may  therefore  be  depended  upon, 
if  given  a  fair  chance,  to  do  good  and  faithful  work,  and  if 
b^  chance  a  few  get  in  who  show  an  idle  or  mischievous 
disposition,  it  is  only  conunon  justice  to  the  rest  to  turn  the 
former  out.  This  mav  most  easily  be  done  by  frequent 
examinations,  at  whicn  a  certain  proficiency  is  made  an 
absolute  condition  of  continuance,  with  perhaps  an  oppor- 
tunity to  make  up  allowed  to  those  who  come  very  near  to 
the  required  standard.  A  single  student  who  will  not  do 
his  own  thinking,  or  cannot,  will,  if  allowed,  consume  more 
of  his  teacher's  time,  at  the  expense  of  his  fellows,  and  break 
and  derange  more  apparatus  than  a  dozen  gcRxl  students. 
The  only  way  is  to  give  each  one  his  fair  share  of  attention, 
and  if  that  does  not  enable  him  to  keep  up,  drop  him.  As 
long  as  any  student  is  allowed  to  remain,  however,  the 
utmost  patience  and  consideration  must  be  sho¥m  him,  for 
if  this  be  relaxed  his  ambition,  what  little  he  may  have, 
will  vanish,  and  he  might  better  be  dropped  at  once,  as  his 
continuance  will  tend  to  demoralise  the  rest. 

The  most  common  mistake  made  by  lecturers  is  to  suppose 
that  their  first  duty  is  to  cover  a  certain  ground  in  a  certain 
time  ;  better  by  fer  go  over  only  half  as  much  and  be  sure 
that  the  student  is  not  hurried  to  the  point  of  losing  his 
interest  through  sheer  inability  to  keep  up ;  for  if  a  student 
is  hurried  over  the  ground  he  gets  but  an  uncertain  know- 
ledge, which  proves  such  a  discouraging  foundation  to  build 
upon  that  he  seldom  gets  beyond  the  point  where  his  teacher 
leaves  him,  while  if  he  is  allowed  time  to  settle  each  founda- 
tion-stone firmly  in  its  place,  and  get  in  plenty  of  cement 
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between  the  stones  as  he  goes  on,  he  will  have  a  solid  bottom 
to  stand  on  that  will  give  him  oonrage  to  go  on  for  himself. 

Again,  do  not  think  it  a  favour  to  a  student  to  admit  him 
withont  proper  preparation  ;  he  will  only  spend  his  time  to 
no  purpose  listening  to  what  he  cimnot  understand ;  and 
however  low  the  standard  of  admission  let  eveiy  part  of  the 
instruction  correspond  to  it,  being  sure  to  start  each  demon- 
stration far  enough  back  to  reach  firm  bottom  on  the 
student's  previous  knowledge,  otherwise  the  whole  structure 
is  built  upon  the  sand. 

In  the  laboratory  let  every  piece  of  apparatus  be  in  perfect 
working  order,  ana  if  it  is  found  otherwise  when  a  student 
comes  to  it,  give  him  another  experiment  and  have  it  re- 
paired before  the  next  time.  Agiun,  do  not  make  the  experi- 
ment so  long  that  the  student  cannot  take  time  to  do  it 
well,  as  enforced  haste  is  a  sure  teacher  of  carelessness. 

Another  point :  it  is  entirely  unnecessary  in  teaching 
general  principles  to  provide  the  student  with  deh'cate  and 
costly  apparatus.  Provide  simple,  cheap,  rough,  but  fairly 
correct  apparatus,  and  enough  of  it  for  alL  A  student 
will  learn  the  use  of  the  Wheatstone  bridge,  for  instance, 
quite  as  well  from  using  an  ordinary  set  of  coils  or  divided 
metre-brid^  with  a  five-shilling  galvanometer,  as  from  the 
finest  set  or  coils  and  a  Thomson  reflector.  The  &ct  that 
he  is  unable  to  get  more  than  two  or  three  significant 
figures  will  save  him  time  in  his  calculations  without  sacri- 
ficing any  principle,  and  when  he  comes  at  a  more  advanced 
stage  to  use  better  instruments  he  will  appreciate  them  all 
the  better  from  knowing  the  faults  of  the  rougher  ones. 
Moreover,  knowing  that  much  can  be  done  with  compara- 
tively rough  instruments,  he  will  not,  in  his  future  practice, 
make  the  too-common  mistake  of  wasting  time  and  money 
by  using  delicate  instruments  and  calcuUttions  to  a  dozen 
decimal  places  on  coarse  work  where  very  likely  the  nearest 
integer  is  necessarily  uncertain. 

Last,  but  not  least,  no  laboratory  instructor  should  have 
more  than  ten,  or  at  most  twelve,  students  to  look  after  at 
one  time ;  if  he  has  it  will  not  be  fair  to  criticise  his  patience 
and  efficiency,  or  want  of  them,  too  sharply ;  and  he  cannot 
do  justice  even  to  ten  unless  they  are  well  provided  with 
written  or  printed  explanations,  sufficient  for  an  average 
understanding  to  follow  with  only  an  occasional  lift. 

In  closing  I  wish  to  apologise  for  claiming  so  much  of 
your  space,  and  also  to  disclaim  any  intention  of  presuming 
to  dictate  to  those  who  perhaps  have  had  more  experience 
than  myself,  or  of  aiming  my  remarks  entirely  at  any 
particular  school.  Indeed,  I  trust  that  my  remarks  may 
serve  quite  as  good  a  purpose  in  indicating  to  students  and 
others  what  they  can  fairly  expect  of  a  teacher,  as  in  helping 
teachers  by  giving  them  the  benefit  of  my  small  experience. 
Much  of  what  I  have  written  may  be  quite  superfluous  to 
the  experienced  teachers  of  the  City  and  Guilds  of  London 
Institute,  whose  particular  case  I  have  cited,  but  I  doubt 
not  there  are  many  other  classes  of  a  similar  kind  about 
starting  to  whom  a  word  in  time  may  be  of  great  use. 
Believe  me.  Gentlemen, 

Respectfully  yours, 
J.  B.  HENCK,  Jun. 

81,  Queen  Victoria  Street,  London,  B.C. 


THE    TELEPHONE    PATENTS    AND    COUNSEL'S 
OPINION  V.  JUDICIAL  DECISIONS. 

To  the  Editors  of  The  Electrical  Review. 

Sirs, — I  herewith  send  to  you  the  sequel  to  the  corres- 
pondence published  in  your  excellent  Review  of  16th  inst. 
The  letter  dated  29th  November,  addressed  to  Messrs. 
Gent  &  Co.,  by  Messrs.  Waterhouse  &  Winterbottom,  looks 
very  much  like  a  wilful  disobedience  of  the  injunction 
granted  by  Mr.  Justice  Fry  on  July  22nd  last,  against  the 
United  Telephone  Company,  forbidding  that  company  from 
stating  that  ^'  no  form  of  magneto  telephone,  and  no  form 
of  transmitter  in  which  carbon  or  any  equivalent  substance  is 
employed." 

Extract  from  a  letter  addressed  to  Messrs.  J.  T.  Gent  & 
Co.  by  Messrs.  Waterhouse  and  Winterbottam,  Solicitors  of 
the  United  Telephone  Company  : — 

London,  9th  December,  1882. 
GsiiTLBiCEir, — ^We  have  carefally  examined  the  instruments  whioh 
you  sent  tis,  and  have  consulted  Mr.  Moulton,  our  counsel,  on  the 
subject.     He  agrees  with  us  that  both  transmitter  and  receiver  are 
inlringements  of  our  clients*  patent  rights. 


Leicxsteb,  December  ISO,  1882. 

Gkitlbicbic,— Your  letter  of  9th  inst.;  addressed  to  Mesazs.  J.  T. 
Oent  &  Co.,  of  this  place,  has  been  handed  to  me.  I  take  leare  to 
reply  to  that  part  of  your  letter  which  refers  to  the  excdlent  Lock- 
wood-Bartlett  receiver,  and  to  the  transmitter  of  Messrs.  J.  T.  Cknt 
&Co. 

It  seems  that  my  letter  of  2nd  inst.  addressed  to  jou  has  led  jou 
to  seek  counsel's  opinion  to  corroborate  ^or  own  eztnM>rdinsr7 
opinion,  ffiven  in  total  ignorance  of  the  subject-matter. 

The  sdection  of  Mr.  Moulton  is  a  very  unfortunate  one  for  jour 
clients ;  and  it  is  beyond  comprehension  that  you  should  be  so  igno. 
rant  of  your  clients*  patent  rights,  after  the  crucial  examinationfl  of 
them  in  the  case  of  the  United  Telephone  Company  r.  Harrison  Cox- 
WaUier  &  Co.,  in  which  case  Sir  William  Thomson,  **the  moit 
eminent  electrician  in  the  world,*'  and  other  eleotiioians — all  voni 
witnesses  —so  accurately  described  your  clients*  patents,  added  to 
whioh  you  have  the  lucid  and  precise  description  of  your  clientD 
instruments  and  claims  by  Mr.  Justice  Fry. 

Is  it  possible  that  you  prefer  opinions  to  judicial  decrees  !  ! ! 

Tou  referred  Messrs.  Oent  &  Co.  to  the  judgment  rendered  by 
3ir.  Justice  Fry,  and  to  that  by  Lord  McLaren,  uid  when  yon  were 
informed  that  those  judgments  were  adverse  to  the  preposteroiu 
claims  of  your  clients,  you  sought  to  intimidate  Messrs.  G«nt  k  Co., 
and  to  prevent  them  from  prosecuting  their  legitimate  busineai  by 
sending  to  them  opinion  of  counsel,  s^d  writing  about  '*  the  very 
heavy  expenses  which  a  litigation  would  involve.* 

The  opinion  of  Mr.  Moulton,  however  high  he  may  rank 
as  a  learned  barrister,  or  whatever  reputation  he  may  ha^e 
as  an  amateur  electrician,  certainly  is  not  entitled  to  the 
weight  which  a  solemn  judgment  by  a  judge  in  Chancery 
carries  with  it. 

Even  if  there  were  no  judgment  by  a  judge  in  Chancery 
directly  at  variance  with  the  opinion  of  Mr.  Moulton,  1 
have  a  reason — and  a  good  one  too— for  questioning  the 
rightfulness  of  his  opinion  in  this  matter,  as  I  have  two 
opposite  opinions  given  by  this  eminent  barrister  on  the 
question  of  infringement  of  the  Edison  patent  for  a  trans- 
mitter, which  is  the  only  valid  patent  for  transmitters 
owned  by  your  clients.  I  am  aware  that  your  clients  par- 
chased  for  a  large  sum  Crossley's  patent  for  a  transmitter, 
after  they  had  published  to  the  world  that  the  Croadey 
transmitter  was  an  infringement  of  Edison's  patent.  Mr. 
Crossley's  patent,  however,  according  to  the  following  opinion, 
seems  to  b^  invalid. 

We  are  of  opinion  that  the  variance  between  the  provisio&il 
and  complete  specification  of  Crossley's  patent  is  so  gn^eat  that  they 
substantaaUv  refer  to  two  totaUy  distinct  inventions  or  alleged  inven- 
tions, and  that  this  would  be  held  to  be  fatal  to  the  raliditj  of  the 
patent,  independently  of  any  question  of  its  novelty. 

(Signed)  HENRY  JAMES  (Attorney-General). 

FABRAR  HERSCHELL  (Solicitor- General). 
J.  FLETCHER  MOULTON. 
March  21«/,  1881. 

I  take  leave  to  cite  another  opinion  :— 

We  are  of  opinion  that  the  Gower-BeU  tel^hone  transmitter  is 
not  an  infringement  of  £dison*s  patent  of  1877,  as  amended  by  tibe 
proposed  disclaimer. 

(Signed)  HENRY  JAMES  (Attorney-General). 

FARRAR  HERSCHELL  (SoUator-General). 
J.  FLETCHER  MOULTON. 

March  2Ut,  1881. 

The  6ower-BeII  transmitter  has  '^  the  combination  of  t 
vibrating  diaphragm  and  a  tension-regulator,"  and  Mr. 
Justice  Frj,  in  his  jud^^ment  above  referred  to,  aaid,  **1 
have  concluded  that  Edison  described  the  eaaentiai  requiate 
of  his  invention  to  be  the  combination  of  a  vibrating  Ha- 
phragm  and  a  tension-regulator.*' 

This  judgment  was  rendered  in  May,  1882,  aabaequent  U> 
the  above  opinion  of  counsel,  and  until  that  iodgment  be 
reversed  by  a  higher  tribunal  it  must  stand  as  tlie  law  of  the 
land. 

Now,  the  same  Mr.  Moulton  gives  his  opinion  that  » 
transmitter,  that  of  Qent  &  Co.,  wliich  has  no  diiuihri^ 
nor  the  semblance  of  one,  is  an  infringement  of  Bdisoo's 
patent,  an  "  essential  requisite"  in  which  is  a  di^Aiagm. 

With  such  contradictory  opinions  emanating  from  the 
same  eminent  barrister,  especiaUy  when  both  of  those 
opinions  are  directly  contrary  to  the  judgment  rend^ 
by  a  judge  in  Chancery,  I  do  not  think  I  am  diaoourteoos 
in  saying  that  the  opinion  given  by  Mr.  Moulton  in  th» 
case  has  no  weight  with  me,  nor  do  I  believe  it  can  haw 
any  weight  with  any  person. 

"Tempora  mutantur,  et  nos  mutamur  cum  illis,"  oay 
account  for  the  discrepancy  of  these  two  opinions  of  this 
eminent  barrister,  for  in  1881  he  was  counsel  for  the  oppo- 
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nents  of  the  United  Telephone  Company,  and  gave  an 
opinion  that  a  transmitter  having  '^  a  diaphragm  in  combi- 
nation with  a  tension-regulator "  was  not  an  infringement 
of  Edison's  patent ;  and  now  in  1882  he  gives  an  opinion 
that  a  transmitter  without  a  diaphragm  is  an  infringement 
of  Edison's  patent,  both  of  these  opinions  being  at  variance 
with  the  judgment  of  Mr.  Justice  Fry. 

Although  I  make  no  profession  to  any  knowledge  of  the 
practice  in  the  Court  of  Chanceiy,  it  seems  to  me  that  the 
United  Telephone  Company,  by  their  threat  of  prosecuting 
for  infringement  the  manufacturers  of  instruments  clearly 
fi-ee  from  infringement,  according  to  a  solemn  judgment  of 
a  judge  in  Chancery,  are  guilty  of  a  "  contempt  of  Court." 
To  the  United  Telephone  Company  I  will  merely  say, 
**  Quem  Deus  vult  perdire  priusquam  dementat." 

Yours  truly, 

W.  C.  BARNEY. 

To  the  Solicitors  for  United  Telephone  Company, 
1,  New  Court,  Carey  Street,  Lincoln's  Inn. 


Answers  to  CoREESPONDEyTS. — "A  Subscriber V  letter 
arrived  too  late  for  insertion  ;  he  will,  however,  find  that 
which  he  requires  in  our  other  columns. — Eds.  Elbc.  Rev.] 


NOTES. 


Electbic  Lighting. — Mr.  Groth,  the  representative  in 
London  of  the  Jiirgensen  dynamo-electric  machine,  writes 
to  us  conveying  the  information  that  this  apparatus  has 
recently  been  experimentally  compared  with  the  well-known 
Gramme  machine  in  Denmark.  The  following  is  the  text 
of  Mr,  Groth's  communication  : — 

Extensive  trials  for  the  purpose  of  comparing  the  merits 
of  the  Gramme  and  the  Jiirgensen  dynamo  machines  were 
recently  made  at  Copenhagen  by  the  Danish  Government, 
who  had  appointed  a  special  committee  consisting  princi- 
pally of  officers  in  the  Boyal  Danish  Artillery  and  engineer- 
ing corps. 

Two  machines  were  ordered  at  the  same  time  and  on  the 
same  conditions,  one  from  Gramme,  ordered  of  Messrs. 
Sautter  Lemonier  &  Co.,  Paris,  and  one  from  Mr.  Jiir- 
gensen for  4,000  bee  carcels  each. 

For  driving  each  of  the  dynamos  a  14-horse-power 
Brotherhood  engine  was  used,  and  in  each  case  the  con- 
nections between  the  machines  and  the  engines  were  exactly 
the  same.    The  steam  pressure  was  60  lbs. 

The  following  table  will  show  the  average  of  the  four 
-days'  working. 

Gramme.  JiirgenBon. 

Reyolutious  per  minute        475  400 

Normal  Ught 28,890  40,000 

Temperature  between  the  ring  after  4  hours        30®R.  2o**R. 

Kasistanoe  in  the  djmamo  in  ohms 0*421  0*390 

length  of  wire  on  the  magnets  in  metres...        3,160  330 

From  this  it  will  be  seen  that  the  Jiirgensen  dynamo 
gave  38  per  cent,  more  light  than  the  Gramme,  while  at  the 
same  time  the  Gramme  dynamo  required  3,160  metres  on 
the  two  mamets,  against  the  330  used  by  the  Jiirgensen, 
which  is  a  difference  of  about  90  per  cent,  in  favour  of  the 
J'ilrgensen. 

Apropos  of  the  running  of  the  Edison  machines  during 
the  recent  foggy  weather  we  notice  letters  in  the  Times  of 
the  16th  inst.,  on  behalf  of  the  South  Eastern  "Brush," 
and  the  Maxim- Weston  Electric  Light  Companies  respec- 
tively. 

Mr.  OflFor,  the  Manager  of  the  former  company,  says  that 
the  offices  of  the  company  and  those  of  the  Provincial 
^*  Brush  "  were  lighted  from  storage  batteries  throughout 
the  foggy  weather  without  the  use  of  a  dynamo  at  all,  except 
during  the  period  of  charging  the  cells,  the  lights  burn- 
tug  with  that  perfect  steadiness  which  is  so  important  a 
feature  in  the  stor^e  system. 

For  the  Maxim- Weston  Company,  Admiral  Inglefield  the 
Chairman,  wrote  as  follows  : — 

"The  Maxim- Weston  Electric  Company  light  Southwark- 
bridge,  Queen-street  and  place,  and  Queen  Victoria-street 
ivith  32  Weston  arc  lights,  each  giving  a  light  equivalent 


to  1,400  candles.  During  the  period  alluded  to  in  the  letter 
under  notice — namely,  from  Saturday  afternoon  till  Tuesday 
morning,  these  lights  were  run  most  satisfactorily,  and  this 
without  having  recourse  to  the  spare  engine  or  dynamos, 
which  are  always  ready  in  case  of  accidents. 

"  Pentonville-road  is  lit  at  present  for  16  hours  daily  with 
82  Maxim  incandescent  lamps,  used  in  the  ordinary  gas 
lamps,  which  could  have  been  also  run  as  above,  without 
the  least  difficulty,  if  the  vestry  had  desired  it." 

At  a  meeting  of  the  Wandsworth  Board  of  Works,  the 
Battersea  Committee  recommended  "  That  sanction  be  given 
for  the  full  development  of  electric  lighting  operations, 
provided  the  promoters  prove  their  ability  and  efficiency  for 
the  due  execution  of  the  necessary  works,  and  that 
conditions  are  secured  for  protecting  public  and  private 
rights  before  assenting  to  a  licence  or  provisional  order." 

The  recommendation  was  adopted. 

The  Newington  Vestry  has  received  a  letter  from  the 
promoters  of  the  late  indignation  meeting,  to  which  we  re- 
ferred in  our  last  issue,  asking  the  vestry  to  consider  the 
opinion  of  the  ratepayers  and  comply  with  their  request  by 
rescinding  the  resolution  passed  on  November  1,  or  pass  a 
fresh  one  whereby  no  further  steps  should  be  taken  for  the 
present  in  applying  for  powers  to  adopt  the  Electric  Lighting 
Act,  or  take  some  other  course  of  action  to  abandon  the 
scheme.  They  begged  the  vestry  to  give  the  matter  their 
serious  consideration. 

In  the  Lambeth  Vestry  the  surveyor  reported  that  the 
Brush  Electric  Light  Company,  without  applying  for  any 
consent  from  the  vestry,  had  erected  a  cable  across  the 
Brixton  and  Atlantic  roads.  The  clerk  had  written  to  the 
companv,  requiring  the  immediate  removal  of  the  cables, 
and  a  letter  had  been  received  from  the  manager  of  the 
company,  regretting  that  the  cables  had  been  erected  with- 
out the  formal  consent  having  been  applied  for,  and  that 
the  company  were  prepared  to  abandon  the  present  plan  as 
soon  as  the  company  could  complete  arrangements  for 
running  cables  below  the  surface.  Should  the  company  not 
remove  the  cables,  the  Electric  Lighting  Act  gave  the 
vestry  full  power  to  have  the  cables  removed,  and  the  com- 
mittee instructed  the  officers  of  the  vestry  to  enforce  the 
Act  if  necessary. 

This  course  was  adopted,  not  in  opposition  to  the  electric 
lighting  companies,  but  in  order  to  assert  the  rights  of  the 
vestry  as  the  road  authority. 

A  PETITION  recently  presented  for  the  winding-up  of  the 
Brush  Midland  Electric  Light  and  Power  Company  (Limited) 
has  been  withdrawn,  the  company  paying  costs. 

The  Edison  electric  light  seems  likely  to  meet  with 
success  in  Australia,  where  it  is  being  introduced  under 
the  auspices  of  Major  Flood  Page,  the  late  manager  of  the 
Sydenham  Crystal  Palace.  The  aptitude  of  the  gallant 
major  for  his  post  is  very  naively  put  by  the  Melbourne 
Herald^  of  November  7th,  in  the  following  terms  : — 

The  Edison  Electric  Light  Companj  did  a  Tery  wise  thing  when 
they  engaged  Major  Flood  Page  as  their  general  manager,  for  that 
gentleman  undoubtedly  understands  exactly  how  to  place  the  plans 
of  Uie  company  before  the  public  in  an  expeditious  and  efPective 
manner.  Last  night  he  gave  a  dinner-party  to  about  fifty  gentle- 
men in  the  Gaf^  Gunsler,  cc,  &c. 

During  the  evening  the  town  clerk  expressed  himself  to 
the  effect  that  he  hoped  before  twelve  months  had  passed 
the  streets  of  Melbourne  would  be  illuminated  by  means  of 
electricity. 

Major  Flood  Page  gave  a  description  of  what  had  been 
accomplished  in  England  and  America  by  the  Edison 
system. 

Wb  also  notice  that  the  offices  of  the  Sydney  Morning 
Herald  have  been  fitted  up  with  Edison  lamps  under  the 
direction  of  Mr.  H.  H.  Kingsbury,  the  representative  of  Mr. 
Edison  in  New  South  Wales. 

Thb  Pullman  train  to  Brighton  is  now  fitted  with  40, 
instead  of  18,  incandescent  lamps,  owing  to  the  emplo^ent 
of  the  new  Faure-SeUon-Yolckmar  accumulator  supphed  by 
the  Electrical  Power  Storage  Company.  This  company,  by 
virtue  of  arrangements  referred  to  in  another  column,  has 
'  now  the  sole  right  in  England  for  these  storage  batteries. 
In  the  first  instance  70  Faure  accumulators  (original 
pattern)  were  required  for  the  18  lamps,  whereas  there  are 
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now  only  80  Faure-Sellon-Volckmar  cells  supplying  40 
lights,  their  total  weight  being  considerably  less  than  halt 
those  formerly  employed. 

**  It's  an  ill  wind  that  blaws  naebodv  good,''  was  doubtless 
the  thought  of  Mr.  Akester  the  other  afternoon,  as  the 
Glasgow  merchant  hurried  into  his  ofBce  and  asked  an  im- 
mediate installation  of  the  electric  light,  as  his  gas  supply 
was  completely  stopped  by  the  seyere  frost.  The  request  was 
complied  with,  and  by  5  p.m.  the  shop  was  brilliantly  lighted 
np.  The  occurrence  has  already  brought  business  and  is 
expected  to  lead  to  more  shortly. 

An  action  was  raised  before  Lord  Adam,  in  the 
Court  of  Session,  Edinburgh,  on  Wednesday  last,  by  James 
Wylie  Grnld,  C.A.,  Glasgow,  against  William  Plenderleith 
Hope,  merchant,  Leith,  and  the  Scottish  Brush  Electric 
Light  and  Power  Company.  Pursuer  was  engaged  to  get 
up  a  new  company,  and  had  proceeded  a  certain  length  when 
the  defenders  took  the  matter  out  of  his  hands,  and  gave  it 
to  Messrs.  Panmure,  Garden,  &  Go,,  London  ;  and  he  now 
sues  defenders  for  alleged  breach  of  contract  proi)ortionate 
to  the  work  done  before  it  was  taken  out  of  his  hands. 
Intimation  of  the  action  was  ordered  to  be  made  to  Mr. 
MoUeson,  the  liquidator  of  the  Electric  Company,  which  is 
now  in  liquidation. 

The  Local  Boards  of  Withington,  Moss  Side,  Busholme, 
and  Stretford  have  conferred  together  and  decided  not  to 
proceed  with  their  applications  for  Provisional  Orders,  con- 
sidering the  experimental  stage  of  electric  lighting. 

About  a  month  ago  the  SheflBeld  Town  Council  decided 
to  apply  for  a  Provisional  Order.  This  decision  was,  how- 
ever, only  arrived  at  by  the  casting  vote  of  the  Mayor. 
The  order  has  been  prepared,  and  a  retainer  given  to  the 
town  clerk  to  take  such  proceedings  as  may  be  necessary 
for  obtaining  the  requisite  authonty  fix)m  the  Board  of 
Trade  and  certain  expenses  incurred.  At  the  Town  Council 
meeting  last  week  the  subject  of  electric  lighting  was  once 
more  brought  forward.  An  attempt  to  prevent  pajrment 
of  the  expenses  was  defeated  by  a  majority  of  one,  but  on 
the  minutes  of  the  committee  being  submitted  for  confirma- 
tion they  were  rejected  by  a  majority  of  one.  The  Mayor, 
who  entertains  a  Very  strong  feeling  in  favour  of  the  town 
having  the  electric  light  in  its  own  hands,  expressed  his 
willingness  to  find  the  expenses  out  of  his  own  pocket.  On 
Monday  last  the  committee  agreed  to  proceed  with  the 
application  for  a  Provisional  Order  for  hghting  the  centre 
of  the  town. 

The  CATALOGtJE  OF  THE  SOCIETY  OF  TELEGRAPH  ENGI- 
NEERS AND  OF  Electricians. — On  glancing  over  the 
catalogue  of  additions  to  the  library  of  the  Society  of 
Telegraph  Engineers,  appended  to  the  report  of  the  libra- 
rian, we  notice,  under  the  pseudonym  of  "Christopher 
Caustic,  M.D.,  LL.D.,  A.S.S.,*^  a  work  treating  on  electrical 
quackery,  or,  as  the  author  terms  it,  "  Galvanising  Trum- 
pery," published  in  1803.  If  there  was  occasion  for 
writing  on  this  subject  eighty  years  ago,  how  much  more 
could  oe  written  at  the  present  time,  when  the  Patent 
Office  is  crowded  with  so-called  inventions  of  a  more  or  lesa 
ridiculous  character.  We  are  glad  to  see  that  the  library  of 
the  society  is  being  enriched  and  completed  by  the  addition 
of  the  older  works  on  the  subject,  as  well  as  the  more 
modem  ones.        ^ 


NEW  COMPANY  REGISTERED. 

General  Electric  Light  and  Power  Company  of 
RussLi  (Limited).— Capital  £500,000,  in  £1  shares. 
Objects :  To  carry  into  effect  an  agreement  between  Alexis 
Joseph  Rousseau  and  the  Swan  United  Electric  Light 
Company,  Limited.  Signatories  (with  one  rfiare  each) : 
R.  E.  Crompton  (electric  light  engineer),  Mansion  House 
Buildings;  6.  W.  Batt,  20,  Great  Winchester  Street; 
G.  P.  Rogers  (telegraph  engineer),  5,  Great  Winchester 
Street ;  H.  T.  Nell,  29,  Oakfield  Road,  Clapton ;  A.  J. 
Rousseau  (telegraph  engineer),  St.  Petersburg  ;  E.  Fox, 
Milwall ;  S.  Gray,  4,  Bramerton  Street,  Chelsea  ;  P.  Belloc, 
Forest  Gate,  E.  The  signatories  are  to  appoint  the  first 
directors.  Qualification  :  '250  A  shares.  Registered  18th 
inst.,  by  Ashurst,  Morris,  and  Crisp,  C,  Old  Jewry. 


OFFICIAL  RETURNS  OF  ELECTRIC 
COMPANIES. 

Oriental  Telephone  Company  (LnciXED).— Tte 
return  of  this  company,  made  up  to  3rd  of  May,  was  filed 
8th  of  May.  The  nominal  capital  is  £300,000,  in  £i 
shares.  The  number  of  shares  taken  is  274,580.  The  foil 
amount  has  been  called  upon  the  75,000  Tendon  shares,  and 
10s.  upon  the  ordinary  snares.  The  calls  paid  amomit  to 
£174,842  10s.  leaving  £157  10s.  unpaid.  £100  has  also 
been  paid  upon  800  shares  forfeited.  Registered  office,  3, 
Great  Winchester  Street,  E.C. 

♦  London  and  Globe  Telephone  and  Maintenakcb 
Company  (Limited). — ^The  return  of  this  company,  madfr 
iip  to  2nd  of  June,  was  filed  on  17th  of  June,  llie  nominal 
capital  is  £600,000,  in  £10  shares.  The  only  shares  rec<frdBd 
as  taken  up  are  7,  and  these  are  considered  to  be  My  paid. 
Begistered  ofBce,  31,  Queen  Victoria  Street. 

Ph(enix  Mbmnon  (Limited). — The  return  of  ihia 
company,  made  up  to  Ist  of  September,  was  filed  on  18th  of 
September.  The  nominal  capital  is  £1,600,  in  £8  shares, 
the  whole  of  which  have  been  taken  up.  £4  per  share  baa 
been  called,  the  caUs  paid  amounting  to  £272  and  unpaid 
to  £528.  Begistered  office.  Baker's  Lane,  Buckden,  Hoa- 
tingdon. 

*  The  company  proceeded  to  allotment  after  the  filing  of  thif  retaiiL 


CITY  NOTES,  REPORTS,  MEETINGS,  Ac. 

THB  FAUBE  ELECTBIC  ACCUMULATOB  COM- 
PANY, LIMITED. 
An  extraordinary  general  meeting  of  the  Bhareholders  of  the  Fanre 
Electric  Acomnalator  Company,  Limited,  was  hdd  at  the  Gamiaa 
Street  Hotel,  on  Monday  laat,  under  the  presidency  of  Sir  A.  J. 
Otway,  M.P.,  chairman  of  the  company,  for  the  porpoae  of  ratifyiiur* 
or  oUierwiae,  the  foUowing  agreements  which  had  beenproriflioiuBj 
entered  into : — let,  An  agreement  between  the  Fanre  Blectrio  Aocn- 
mulator  Company,  Limited,  of  the  one  part,  and  the  Electrical  Fowv 
Storage  Company,  Limited,  of  the  other  part,  toft  the  sale  b^  the 
Faure  Company  to  the  said  Storage  Company  of  the  remaining 
interest  of  the  r*aare  Company  in  the  patents  of  Fanre,  SeUoo,  and 
Volckmar  in  England,  on  the  terms  and  conditions  mentioned  in  the 
said  agreement.  2nd,  An  agreement  between  the  Soei^t^S  la  Foros  et 
la  Lumi^re,  of  the  one  part,  and  the  Faure  Electric  Accumulator 
Company,  Limited,  of  the  other  part,  for  the  purchase  by  the  Fanre 
Company  of  the  rights  and  interests  of  the  Soci^t^  la  Force  et  U 
Lumi^re  in  the  French  Electrical  Power  Storage  Company,  Limited, 
on  the  terms  contained  in  the  said  agreement.  3rd,  An  afreemeDt 
between  the  Faure  Electric  Accumulator  Company,  Limited,  of  the 
one  part,  and  the  French  Electrical  Power  Storage  Compaar, 
Limited,  of  the  other  part,  for  the  sale  by  the  Faure  Company  to  the 
said  fVench  company  of  the  property  in  Paris  belonging  to  the  Fame 
Company,  and  proyiding  for  the  Faure  Company  sabecrilnng  fv 
shares  in  the  said  French  company,  as  prorided  in  tlie  said  agresmeat. 

Mr.  Herbert  Canning,  secrotaiy,  having  read  the  notice  conTeiuog^ 
the  meetins^, 

The  Chainnan  said :  Gentlemen,  you  have  heard  the  notice  read 
convening  the  meeting,  which,  I  need  scarcely  say,  ia  one  of  eon* 
siderable  importance  to  all  of  you  who  are  interested  in  the  Fanre 
Company.    pTow,  certain  contracts  have  been  provisionally  signed  by 
the  board  of  the  Faure  Company.    I  say  provisionall j,  because  tkeie 
contracts  have  no  validity  whatever  until  you  sboold  ratify  n<i 
approve  of  them.    These  contracts  have  been  drawn  in  jmrsuanoe  of 
the  policy  indicated  to  you  on  previous  occasions  bj  M.  Phfllipsrt : 
on  which  two  occasions  you  unanimously  gave  your  adhesion.    Oa 
the  second  occasion  I  felt  bound  to  tell  you  that  the  board,  not  on- 
curring  in  Uie  mode  of  procedure,  would  be  unable  to  oontinne  thor 
functions  as  adndnistrators  of  the  company,  and  that  they  would  aek 
to  be  relieved  from  the  office  which  they  now  hold,  and  that  ocben 
should  be  appointed  in  their  place,  and  I  expressed  the  opinioQ  thit 
those  to  fill  their  places  should  be  those  who  were  in  entire  aocad 
with  M.  PhiUipart  in  the  policy  he  was  about  to  carry  out ;  and  » 
the  work  of  the  company  would  henceforth  be  carried  out  in  Fnne^, 
I  thought  it  right  that  they  should  be  French  and  not  En^ish  dincto. 
M.  Phillipurt  accordingly  entered  into  certain  arranKraaents  with  whi^ 
I  had  no  concern,  which  he  has,  I  think,  explained  in  a  dear  mansff 
to  you.    Certain  arrangements  were  made  which  were  limited  as  t» 
tune,  had  been  made  by  M.  PhiUipart,  and  the  oonaequence  wm  thit 
the  board,  unless  their  arrangements  were  to  fall  through  «<^tir^» 
and  the  prospects  which  appeared  to  M.  PhiUipart  were  to  be  di^eOed 
it  was  necessary  that  the  agreements  should  be  provisiooaDj  sgnel 
by  the  board.    Hence,  Gentlemen,  that  which  may  appear  aa  in- 
consistency,  but  which  is  really  not  so  in  point  of  fact,  is  P^*^^ 
to  be  found  on  the  part  of  some  of  you  who  hear  me,  mat  w 
sig^nature  of  some  members  of  the  board  is  g^ven  to  oontraott  whia 
they  themselves  do  not  approve.      It  was  because  time  vai  tb» 
essence  of  this  matter,  and  under  the  conditions  that  they  ahcmld  hf 
entirely  a  provisional  character.    Now,  I  am  not  here  to  eifw*  •■ 
opinion  on  ttie   contracts  themselves ;    they  will  be  read  Vj  o^ 
soUcitor,  and  M.  PhilUpart  wiU  address  you  thef^eon.    Nor  tm  I 
about  to  enlarge  upon  the  feeling  of  the  board  with  regard  to  tk*- 
A  mode  of  canymg  on  a  busmess  commends  itself  often  to  «« 
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person,  bat  is  not  so  f  ayourablr  spoken  of  by  another.  One  condition, 
Gentlemen,  I  think  it  essential  to  make.  I  adverted  to  it  on  the  last 
occasion.  It  is  necessary  that  I  should  mention  it.  I  said  I  would 
not  leave  my  place  at  the  board  until  I  was  certain  that  that  which 
I  considered  a  sort  of  honourable  engagement  which  had  taken  place 
towards  certain  shareholders  had  been  fulfilled,  or  until  the  means 
were  provided  by  the  day  named.  I  allude  to  the  supplying  of  every 
ahaztaholder  who  has  applied  for  the  same,  one  fuller  paid-up  share 
with  regard  to  2  shares  he  holds  with  £2  paid  thereon.  It 
has  not  been  possible  to  divide  these  shares  at  the  present 
moment  so  as  to  give  to  eveir  shareholder  his  one  share  fully 
jpaid-up  for  the  two  which  ne  resigns;  but  a  certificate  for 
the  aggregate  amount  necessary  to  do  that  will  be  lodged  with 
myselfana  our  solicitor  for  the  carrying  out  of  this  operation.  I 
understand  that  at  latest  on  the  2nd  January  next  M.  Phillipart  will 
l>e  prepared  with  all  the  certificates  divisible  amongst  the  share- 
hokiBrs  who  applied  for  them  I  also  understand  that  a  letter  will 
be  sent  to  all  the  shareholders  with  regard  to  that  matter.  Well, 
when  that  is  done,  I  can  say  I  shall  consider  our  business  as  admini- 
.fltrators  of  this  company  terminates.  We  have  endeavoured  to 
do  our  best ;  we  have  nad  as  little  agreeable  a  time  and  as  anxious  a 
time  as  it  is  possible  for  any  body  of  gentlemen  to  have.  It  is  always 
difficult  for  gpentlemen  who  have  conducted  business  on  certain  linos 
4niddenly  to  be  called  npon  to  conduct  that  business  on  other  lines. 
We  have  endeavoured  to  popularise  the  accumulator  and  m^e  it 
known  in  this  city.  My  own  hopes  are  that  it  will  be  a  success,  and 
I  am  sorry,  perhaps,  that  it  will  not  be  in  England  that  its  great 
^access  will  be  attained ;  but  there  are  conditions  in  France,  con- 
•oeroing  the  price  of  gas  and  the  cost  of  coal,  which  will  make  it  a 
more  profitable  concern  in  France  than  in  England.  We  wanted  to 
form  an  industrial  company,  that  was  our  sole  wish;  but  as  the 
business  is  now  transferred  to  another  country,  our  usefulness 
•ceases.  And  we  now  seek  the  earliest  moment  at  which  we  can 
to  retire  from  the  place  of  confidence  in  which  yon  have  placed  us. 
I  think  that  cannot  take  place  at  once  ;  there  are  some  necessary  pro- 
ceedings. M.  Phillipart  will  remain,  and  it  will  be  necessary  to 
nominate  one  other,  and  these,  forming  a  quorum,  will  be  able  to  find 
some  satisf actoiy  colleagues  to  carry  on  the  business  of  the  company. 
J  shall  be  glad  if  any  gentleman  present  will  interrogate  us  on  any 
xnatter  on  which  ho  may  wish  to  have  information.  We  have  nothing 
^whatever  to  conceal,  and  therefore  we  should  like  to  have  this  oppor- 
tunity of  answering  any  gentleman's  questions  concerning  the 
company,  or  the  way  in  wnich  it  has  been  carried  on,  or  any  remarks 
Tvhich  he  has  to  make. 

M.  Phillipart  said :  The  contracts  which  were  to  be  that  day  sub- 
mitted for  the  approval  of  the  shareholders,  were  only  provisionally 
signed  on  Thursday  last.  He  thought  they  really  ought,  and  might 
liave  been  signed  sooner  and  without  the  reservation  of  their  approval, 
:for  they  only  carried  out  the  programme  which  the  shareholders 
unanimously  approved  on  the  6th  November  last,  and  the  particulars 
of  which  the  shareholders  received  with  enthusiasm  at  <^eir  last  meet- 
ing on  the  fourth  of  this  month.  He  could  not  now  enter  into  all 
the  details  of  those  contracts,  for  it  would  take  up  too  much  time, 
.and  would,  besides,  be  imwise  in  their  common  interests.  But  I  wii^ 
.again  to  touch  upon  the  salient  points,  in  order  that  you  may  seize 
the  advantages  we  shall  derive  therefrom.  By  those  contracts  the 
Storage  Company  returned  to  the  Faure  Company  their  20,000  fully 
paid-up  ordinary  shares,  which  were  sold  to  them  by  the  agreements 
of  the  6th  and  7th  July  last ;  and  the  Sod^t^  la  Force  et  la 
Xumi^  surrenders  as  well  50,000  deferred  shares.  On  the  other 
liand  the  Faure  ceded  to  the  Storage  Company,  definitely  and  entiroly, 
the  interest  it  retained  in  the  Seilon  and  Volckmar  patents  for  the 
XTnited  Kingdom.  By  the  second  and  third  contracte  the  Faure  Com- 
pany obtained  possession  of  about  92  per  cent,  of  the  Faure,  Seilon, 
and  Volckmar  patents  for  France  and  the  French  colonies.  In  virtue 
of  these  contracte  that  interest  would  be  represented  by  preference 
and  ordinary  shares  of  the  French  Electric  Power  Storage  Company ; 
which  company  possessed  the  exclusive  right  for  the  exportetion 
of  those  batteries.  The  intention  of  the  French  company  was 
to  sell  some  of  those  shares  and  to  employ  the  procee<u  of  such 
sales  in  the  purchase  of  Faure,  Seilon,  andfYolckmarpatentefor  other 
portions  of  the  continent,  reserving  the  balance  either  to  distribute  to 
the  shareholders,  in  whole  or  in  part,  as  dividends,  or  to  be  retained 
by  the  French  company,  as  mignt  be  most  advantegeous  to  them. 
After  the  fulfilment  of  those  contracte,  and  with  the  40,000  shares  of 
the  French  company  fully  paid  up,  the  following  would  be  their 
financial  position :— -Of  the  80,000  ordinary  shares  in  their  company, 
47,000  only  would  be  issued,  leaving  33,000  unissued.  Their  assete 
would  consist  of  an  interest  representing  about  92  per  cent,  of  the 
Faure,  Seilon,  and  Volckmar  patente  for  France  and  the  French 
colonies,  and  they  would  further  have  available  a  sum  exceeding 
£100,000.  He  trusted  that  the  shareholders  would  be  pleased  witSi 
that.  After  the  execution  of  those  contracte,  the  French  company 
ex|>ected  to  be  able  to  pay,  in  the  course  of  the  month  of  January,  a 
dividend  at  the  rate  of  10  per  cent,  per  ftTiwnm  from  the  date  of  issue 
upon  the  £2  paid  on  their  40, 000  ordinary  shares.  He  miffht  add  that  he 
had  cogent  reasons  for  steting  that  during  ti^e  month  of  February  next 
the  French  company  would  be  able  to  d(^lare  a  further  dividend  of  at 
least  £4  per  share,  and  he  hoped  for  still  greater  things.  It  was,  of 
oourse,  understood  that  the  execution  of  those  contracte  assuml 
the  fulfilment  on  the  due  day  of  the  engagement  taken  by  the 
**  Sod^t^  la  Force  et  la  Lumi^re,"  with  those  among  the  shareholders 
of  the  Faure  who  had  accepted  ite  offer.  Their  chairman  and  his 
colleagues  deemed  it  right  to  retain  their  seate  until  this  engagement 
was  fulfilled.  He  did  not  wish  to  under-rate  the  value  of  the  work 
of  his  colleagues,  but  he  wished  to  take  this  opportunity  of  steting 
that  the  ''Sooi^t^  la  Force  et  la  Lumi^re"  never  had  any  idea  of 
departing  from  ite  undertaking.  On  the  contrary,  it  was  pleased 
that  BO  many  of  the  Faure  Company's  shareholders  had  accepted  ite 
proposal ;  that  it  was  of  opinion  that  it  had  done  good  business, 
which  it  would  not  relinqnish  on  any  account.    The  interoste  of  the 


ahareholders  who  transferred  their  shares  would  be  as  well  looked 
after  by  the  French  company  as  by  others.  Certainly  they  were 
not  infallible,  and  might  malce  mistakes,  but  if  that  were  tne  case 
the  shareholders  had  the  satisfaction  of  knowing  that  they  themselves 
would  be  the  greatest  sufferers.  Perhaps  he  might  be  allowed  to 
once  again  touch  upon  the  value  of  the  invention  the  company 
possessed,  and  to  Renter  into  a  few  details  in  connection  therewith. 
On  the  6th  November  last  he  told  them  that  the  accumulator  was 
as  great  a  necessity  for  electricity  as  was  the  gasometer  for  gas. 
Secondly,  that  the  Faure,  Seilon,  and  Volckmar  accumulator,  was  so 
far  the  only  practical  and  economical  accumulator.  Thirdly,  that  they 
had  the  best  reasons  for  believing  that  it  would  not  be  superseded.  He 
did  not  believe  that  any  one  would  even  now  attempt  to  controvert 
the  two  first  assertions,  and  in  support  thereof  he  was  pleased  to  be  able 
to  tell  them  that  the  company  which  had  purchased  the  Donnithome 
accumfdator,  of  which  they  had  heard  so  much,  had  entirely  abandoned 
it  and  had  applied  to  the  Storage  Company  to  furnish  it  with  all  the 
accumulators  it  requires.  Indeed  the  Storage  Company  cannot  nearly 
execute  all  the  orders  it  receives,  although  producing  -250  tons  of 
accumulators  monthly.  As  to  the  third,  it  would  be  said  that  no  one 
could  put  a  stop  to  the  progress  oi  science.  The  question  to  be  solved 
was  the  extent  of  progress  which  was  required  to  attain  perfection ; 
and  consequently  wie  sooner  they  atteined  to  perfection  the  less  room 
would  there  be  for  improvemente,  and  thererore  the  less  they  would 
have  to  fear.  To  arrive  at  the  relative  value  of  the  invention  three 
things  had  to  be  considered.  First,  prime  cost ;  second,  cost  of  main- 
tenance ;  thirdly,  yield.  Now,  what  progress  still  remained  to  be 
made  under  these  heads?  Prime  cost.  Their  accumulators  were 
now  made  exclusively  of  plates  of  lead,^  cast  with  holes  in  them, 
into  which  holes  was  put  red  lead  or  oxide  of  lead.  These  plates, 
after  having  been  formed  by  the  passage  of  electric  cuirent 
lasting  100  or  more  hours,  were  placed  in  a  wooden  box,  lined 
with  sheet-lead,  and  separated  from  each  other  by  india-rubber 
bands.  The  first  cost  of  the  material  was  £16  or  £16  a  ton,  and  that 
of  the  labour  about  an  equal  amount.  What  could  be  discovered 
simpler  and  more  economical  ?  Maintenance.  Half  the  plates  compos- 
ing the  accumulator  are  called  positive  and  half  negative. 
Experience  proves  that  the  negative  plates  did  not  wear  out  in 
working.  The  positive  plates  only  after  a  greater  or  less  number  of 
months  work  become  unapt  for  work,  owing  to  the  entire  peroxidation 
of  the  plate.  Thus  the  maintenance  of  the  batteries  renders  replacing 
of  one  half  of  the  plates  necessary  every  year  as  a^  most  liberal 
estimate.  But  this  replacing  simply  implied  a  question  of  labour, 
seeing  that  it  was  only  necessary  to  grind  up  these  peroxidised  plates, 
and  with  this  g^und  peroxide  to  fill  up  the  holes  in  the  new  lead 
plates,  unless  indeed,  which  was  probable,  this  peroxide  was  sold 
at  a  much  higher  price  than  the  lead  or  red  lead,  in  which  (^tse  the 
maintenance  of  accumulators  would  become  a  source  of  profit  inste»ad 
of  a  source  of  loss.  It  was  clear,  therefore,  that  both  from  the  point 
of  view  of  cost  of  maintenance,  and  from  the  point  of  view  of  prime 
cost  there  was  little  room  for  improvement.  Yield.  Eighteen 
months  ago  Sir  WUliam  Thomson  had  certified  for  the  firstlPaure 
batteries  which  were  subjected  to  experiment  by  him  had  given  a 
yield  exceeding  75  per  cent.  Six  months  later  their  eminent 
electrical  engineers,  Messrs.  Perry  and  Avrton,  had  certified  a  yield  of 
over  80  per  cent.,  and  he  was  satisfied  that  to-day,  with  a  good 
system  oi  charging  and  discharging,  they  could  obtain  a  yield  ex- 
ceeding 85  per  cent.  Such  being  the  case,  was  he  not  justified  in 
telling  them  that  they  need  not  fear  more  irom  the  future  than  from 
the  past,  and  that  the  progress  ihej  had  made  during  the  last  twelve 
months  was  a  gpuarantee  of  that  which  they  should  continue  to  make  P 
Further  he  did  not  lose  sight  of  the  fact  that  any  imj^rovemente  made 
by  others  would  belong  to  them  and  would  remam  useless  in  the 
hands  of  the  inventor  so  long  as  their  patente  were  in  force.  They 
saw,  therefore,  on  what  a  soUd  basis  their  confidence  in  the  future  of 
the  company  was  founded.  In  conclusion  he  wished  to  say  to  them 
that  they  had  given  up  all  idea  of  liquidating  the  con^any,  as  they 
had  found  that  there  would  be  considerable  legal  difficulties  to  be 
encountered  and  overcome,  and  moreover,  after  mature  consideration, 
they  were  of  opinion  that  their  company,  which  was  the  first  in  the 
field,  could  maintein  ite  position  ana  organise  and  direct  others. 

Professor  Ayrton,  in  speaking  on  the  mechanical  construction  of 
the  accumulators  of  the  present  time,  said  that  the  Faure  accumulator 
of  to-day  was  enormously  in  advance  of  what  Plants  had  done  before. 
The  accumulator  originally  suffered  from  three  defecte.  An  accumu- 
lator was  like  a  cellar  of  coals  with  a  small  door :  it  would  contein 
only  a  certain  amount  of  coal,  which  they  could  get  out  but  slowly. 
What  they  had  been  doing  lately  at  Millwall  and  at  Paris  was  to  try 
and  make  the  cellar  hold  much  moro  coal  for  the  nzet  and  give  it  out 
more  quickly.  During  the  last  year  g^reat  strides  had  be^  made  in 
this  respect,  and  the  accumulators  now  submitted  were  twice  as  good 
as  those  whidh  were  submitted  a  year  ago,  and  would  give  out  twice 
as  quickly — which  was  a  very  important  point.  It  did  not  so  much 
matter  when  the  thing  was  stationary,  but  when  they  came  to  the 
locomotion  or  propelling  of  tramcars,  tricycles,  and  so  on,  then  the 
giving  out  of  dectrical  energy  very,  very  quickly  was  of  the  utmost 
importance.  Only  quite  recently  they  were  in  the  habit  of  having 
very  heavy  "  horses,' '  and  yet  they  would  only  go  slowly.  They  had 
now  light  "horses,"  which  proceeded  swiftiy,  but  who  requiro 
filling  liequentiy.  They  had  propelled  a  tricycle  by  means  of  a 
Seilon  accumulator  a  mUe  in  Sf  minutes.  Then  with  reg^ard  to  pro- 
pellmg  boate,  they  had  also  made  great  strides  during  the  past  12 
months,  as  they  would  now  give  out  quickly  without  polarisation. 
He  went  a  journey  a  few  weeks  ago  in  die  electric  boat,  and  he  went 
again  on  Saturday  last,  and  the  roeult  then  was  qnite  as  satusfactory 
as  bef  oro.  They  travelled  at  the  rate  of  seven  knote  against  the  tide, 
and  10  or  11  with  it.  He  had  tested  an  accumulator  which  weighed 
130  lbs.,  which  gave  a  horse-power  for  three  quarters  of  an  hour. 
And  he  had  tested  one  on  Saturday  which  weighed  altogether 
75  lbs.,  but  which  gave  out  a  horse -power  for  one  hour. 
Thus,  with  only  half  the  weight,  they  got  as  much  storage  capacity ; 
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therefore  the  cells  mast  hare  contained  twice  as  mach  energy  with 
the  same  dead  weight,  and  which  were  able  to  give  out  the  electric 
energy  quickly,  which  was  of  immense  importance.  The  accumu- 
lators of  the  present  day  were,  looked  at  from  an  electrical  point  of 
view,  twice  as  good  as  they  were  a  year  ago.  Moreover,  the  cells 
were  so  constructed  now  that  they  could  take  the  plates  away  and 
put  a  new  plate  in  its  place. 

In  answer  to  a  question,  Professor  Ajrrton  said  that  an  electrically 
driven  tricycle  differed  in.  the  eye  of  the  law  from  one  driven  by 
steam,  which  latter  was  virtually  a  "  locomotive." 

Mr.  D.  Thomas  said:  When  they  met  at  the  first  meeting  to 
inaugurate  the  new  policy  the  tone  of  the  chairman^s  speech  was 
eminently  in  favour  of  the  new  policy  being  adopted,  and  that 
influenced  the  meeting  much.  He  should  like  to  know  whether 
anything  had  occurred  to  cause  him  to  alter  his  opinion. 

The  Uhairman  thought  that  a  very  proper  question.  He  had  no 
desire  to  say  anything  unfavourable  to  the  policy  of  M.  Fhillipart. 
He  had  spoken  of  his  scheme  in  general  terms,  but  where  he  had 
been  unable  to  agree  with  him  was  as  to  the  procedure  by  which  he 
had  carried  out  that  poUcy.  He  (the  chairman)  had  never  been  mixed 
up  with  any  financial  matters.  He  had  great  confidence  in  M. 
Pnillipart  as  a  business  man,  and  he  thought  these  matters  in  France 
would  be  of  benefit  to  the  shareholders. 

Sir  Charles  Clifford  (deputy  chairman  of  -the  company)  said  the 
present  board  took  the  position  they  did  believing  they  were  going  to 
carry  out  one  of  the  most  wonderful  productions  of  the  present  day, 
and  that  they  were  going  to  develop  an  accumulator  which  they  thought 
was  in  their  own  hands,  and  was  likely  to  be  productive  of  wondeiSui 
events  in  the  world.  The  board  determined  to  do  their  best  to  for- 
ward the  interest  of  the  shareholders  and  the  interest  of  the  world  at 
large ;  for  he  thought  the  interests  of  the  accumulator  was  very 
much  wrapped  up  in  the  interests  of  the  worid.  That  state  of  things 
went  on  for  a  time,  when  the  board  foimd  that  two-thirds  of  the 
shares  had  ^t  into  the  hands  of  one  person  and  his  particular  friends. 
The  possession  thus  obtained  over  the  company  would  naturally  pre- 
vent the  board  from  carrying  out  their  schemes  and  intentions,  if 
they  so  happened  to  differ  from  him  and  his  friends.  And  moreover, 
when  those  interests  were  to  be  identified  with  French  and  not 
English  interests,  and  moreover  those  schemes  were  not  intended  so 
much  for  the  development  by  the  board  itself  of  the  wonderful  powers 
of  the  accumulator,  as  for  the  working  of  the  accumulator  financially, 
whereby  he  would  gain  probably  a  greater  dividend  by  the  share- 
holders leaving  others  to  the  development  of  the  principle.  The  board 
came  to  the  unanimous  determination  that,  though  they  were  willing 
to  work  for  the  benefit  of  the  shareholders,  and  for  the  benefit  of 
science,  they  were  not  willing  to  work  for  the  interests  of  a  small 
party.  They  thought  they  should  resign  in  favour  of  those  who 
knew  more  about  uie  schemes  likely  to  be  introduced  than  they  did 
themselves.  He  had  no  doubt  that  M.  Fhillipart  was  able  to 
cairy  out  the  interests  of  the  shareholders.  He  thought  M. 
Phillipart  was  right  in  acting  as  he  had,  believing  tnat  the 
interests  of  the  shareholders  would  be  secured  by  the  schemes  he 
proposed  to  adopt.  The  board  had  now  resigned  the  trust  that  the 
shareholders  had  reposed  in  them  entirely  into  the  hands  of  others 
over  whom  they  would  have  no  control.  The  shareholders  had 
heard  from  M.  Phillipart  the  pleasant  prospects  before  them ;  he 
hoped  those  prospects  would  be  realised,  but  U  that  were  not  realised 
he  begged  shareholders  not  to  reflect  upon  the  late  directors,  but  to 
lay  all  the  blame  or  praise,  as  the  case  might  be,  upon  the  directors 
who  were  coming  to  them.  Let  the  present  board,  he  asked,  go 
away  with  a  clean  sheet,  so  far  as  their  relations  with  the  share* 
holders  were  concerned,  and  he  was  satisfied. 

A  Shareholder  a.sked  whether  in  the  event  of  these  hopes  being 
realised  and  those  large  dividends  spoken  of  being  paid,  those  gentle- 
men who  did  not  consent  to  the  transfer  or  the  conversion  of  their 
shares  would  be  allowed  to  participate. 

The  Chairman :  Certainly. 

M.  Phillipart  asked  to  say  a  few  words  in  reply  to  Sir  Charles 
Clifford's  oDservations.  It  was  entirely  a  mistake,  he  said,  to  think 
the  French  company  were  going  to  enter  into  this  as  a  question  of 
finance,  if  by  finance  they  meant  speculation.  From  the  report  which 
had  been  read  to  them,  and  the  explanations  of  Professor  Ayrton, 
their  profits  would  come  from  the  use  and  development  of  the 
accumulator  and  not  from  speculation.  He  wished  the  shareholders 
to  understand  that  it  was  their  simple  intention  to  proceed  in  this 
matter  as  an  industrial  scheme,  and  only  as  an  industrial  scheme. 

Mr.  D.  Thomas  said  he  thought  he  understood  when  first  the 
matter  came  before  them,  that  this  was  to  cease  to  be  an  industrial 
concern  and  to  be  worked  as  a  financial  scheme  for  bringing  out 
of  other  companies. 

M.  Philhpsrt  said  in  speaking  of  other  companies,  he  spoke  to  a 
great  extent  of  France  and  its  size,  and  that  t.lus  company  would  be 
shareholders  in  the  company  which  owned  the  right  to  manufacture 
the  accumulators  for  France,  and  to  supply  France  they  would  want 
companies  formed  in  large  towns,  who  would  take  licences  from  this 
company,  and  carry  on  the  use  of  electricity  in  towns  and  provide 
accumulators  as  they  may  be  required. 

Mr.  Auckland  asked  whether  the  whole  of  the  companies  with  which 
they  would  be  associated  would  be  limited  companies. 

The  Solicitor  repUed  that  they  would  be  limited  companies  formed 
under  English  law,  of  which  this  company  received  an  interest  of  92 
per  cent. 

A  Shareholder  asked  whether  it  was  true  that  there  was  a  litigation 
g^ing  on  against  the  directors  of  this  company. 

The  Chairman  said  he  was  certainly  threatened  with  proceedings. 
The  fact  was  that  some  people  said  we  had  made  an  agreement  with 
them  which  we  did  not  carry  out.  The  board  ordered  some  accumu- 
lators, but  did  not  care  to  take  them,  some  question  arising  as  to 
whether  they  were  gfood.  However,  they  would  be  taken  now,  and 
the  price  would  be  paid  according  to  the  contract  price  agreed  upon. 

A  Shareholder  remarked  that  on  the  last  occasion  they  were  told 


the  scheme  was  an  extension  of  the  Faure  Company  into  France.  Ee> 
asked  if  tiiat  was  so  ? 

The  Solicitor  replied  in  the  aflfirmitive ;  but  said  that  at  the  nm? 
time  the  shareholoers  were  told  that  they  would  take  their  proSu 
from  a  company  working  in  France. 

Mr.  D.  Thomas  inquired  whether  the  Faure  Company's  director 
would  hold  their  meetings  in  France. 

The  Solicitor  said  no.  The  directors  would  meet  in  England  u 
hitherto. 

Mr.  Custanoe  then  proposed  the  ratification  of  the  agreements,  aiuf 
that  the  directors  be  authorised  by  this  meeting  to  complete  ud 
carry  the  same  into  effect,  which  was  seconded  byMr.  Albert  Golding. 

The  Chairman  having  put  the  resolution,  which  was  ctrried 
unanimously,  said  he  would  say  no  more  than  that  the  entire  i«- 
sponsibility  of  that  act  rested  entirely  with  tiie  meeting.  He  koped 
the  new  scheme  would  be  thoroughly  successful.  Having  ratified 
those  agreements  the  contracte  now  became  vulid.  Sir  Charles  Clif. 
ford  had  pointed  out  that  the  present  board  were  not  responsiblfi  for 
any  of  the  statements  that  came  from  other  parties  and  not  from  the 
present  board,  let  that  be  clearly  understood. 

Mr.  D.  Thomas  asked  who  would  be  Uie  gentlemen  to  form  tbe 
new  board  P 

The  Chairman  said  that  M.  PhiUipart  remained ;  that  ^j  had 
one  vacancy  on  the  board,  according  to  the  articles  of  association, 
and  that  tiiey  proposed  to  nominate  a  French  gentleman,  <k  whom 
satisfactory  references  could  be  given.  He  and  M.  Phil%art  wonld 
form  a  quorum,  and  thus  be  able  to  form  a  board. 

M.  Phillipart  said  in  the  month  of  February  next  the  shareholderf 
would  be  called  together  to  approve  the  nomination  of  the  directory 
who  would  be  chosen  to  form  a  board. 

The  Chairman,  in  answer  to  a  question,  said  that  he  hid  m 
intention  to  part  with  his  interest  in  the  company ;  he  originallf 
purchased  100  shares  in  this  company ;  he  had  exchanged  them  for 
50  folly  paid-up  shares. 

Sir  Charles  Clifford  said  all  the  directors  had  done  the  same  thing. 

Mr.  Staples  proposed  a  vote  of  thanks  to  the  board  of  direotort  and 
to  the  chairman.  The  board  had  most  arduous  duties  to  perform, 
and  had  at  all  times  been  anxious  to  do  what  was  best  for  the  pro- 
prietors. He  thought  they  deserved  great  credit  for  having  steered 
through  the  shoals  and  quicksands  which  arose  from  time  to  time. 
And  the  least  the  sharenolders  could  do,  was  to  give  them  a  fezr 
hearty  vote  of  thanks  for  what  they  had  done.  At  the  same  time,  if 
he  might  be  allowed  to  couple  the  name  of  M.  Phillipart  with  his 
proposal,  he  should  be  glad  to  do  so.  He  felt  that  they  were  all 
much  indebted  to  M.  Phillipart,  much  indebted  indeed  to  him,  lor 
opening  to  them  so  larse  and  apparently  profitable  a  future. 

Mr.  Turner  seconded  the  proposition,  which  was  tiien  put  to  the 
meeting  and  carried  unanimously. 

The  Uhairman  thanked  the  shareholders  very  ainoely  for  the  rote  of 
thanks.  It  was  not  more  than  true  to  say  that  they  had  been  in  most 
difficult  positions,  having  to  reconcile  a  very  great  conflict  of  idea*. 
Every  one  of  them  had  tried  to  do  what  he  considered  best  in  the 
interesto  of  the  company.  Of  course  M.  Phillipart,  being  the  largest 
proprietor,  said  no  one  else  had  so  great  an  interest  in  the  companj 
as  himself,  and  therefore  what  advice  he  gave  must  be  for  his  ova 
interest. 

M.  Phillipart,  in  responding,  said  that  the  only  way  in  which  he 
could  thank  them  was  to  earn  for  them  the  dividend  he  had  promised. 

The  proceedings  then  torminated. 

Eastern  Extension,  Australasu,  and   China.— Ad 

interim  dividend  has  been  declared  for  quarter  ending  30th  Sep- 
tember, of  2s.  6d.  per  share,  payable  on  the  16th  January.  1^ 
coupon  on  the  5  per  cent.  Australian  Grovemment  Subsidy  Debon- 
tures,  due  1st  January,  will  be  paid  on  that  date  at  Messrs.  Baidiy 
&  Co.'s. 

Eastern  Telegraph.— A  iiividend  of  3s.  per  share  oa 

the  preference  shares,  less  inoome-tex,  for  the  quarter  ending  31st 
December,  1882,  will  be  paid  on  the  Idth  January^  1883 ;  «id  u 
interim  dividend  of  2s.  6d.  per  share  for  the  quarter  ended  30ch 
September,  with  a  bonus  of  Is.  per  share  for  the  hadf  •year  oa  the 
ordinary  shares  (both  free  of  income-tax),  will  be  paid  on  the  »ai<D 
date,  equal  (with  the  previous  interim  dividend  of  2s.  fid.  per  sliAret 
to  a  distribution  for  the  six  months  at  the  rate  of  6  per  cent  pc 
annum. 

Great  Northern  Telegraph. — A  half-yearly  interim 

dividend  has  been  declared  at  the  rate  of  6  per  cent,  per  amnuUt 
payable  on  the  let  January,  1883,  by  Messrs.  C.  I.  H^bro  t  Soa^ 
72,  Old  Broad  Street,  E.C. 

Swan  United  Electric  Light  Coicpany  (Ldiitkd).— 

This  company  has  made  a  call  of  lOs.  per  share,  payable  on  the 
9th  of  January,  1883.  This  call  is  made  in  order  to  oarxy  oat  sobb 
important  new  installations  now  in  hand.  The  caH  lettezs  inre 
posted  this  evening. 

The  West  Coast  op  America  Telegraph  Cohpahy.— 

The  secretary  informs  us  that  the  coupons  due  on  December  SU 
next  on  this  company's  debentures,  will  be  paid  on  the  30tfa  tnaL  ca^ 
presentetion  at  the  bank,  by  Messrs.  Barclay,  Bevan,  and  0». 
Coupons  must  be  left  three  dear  days  for  examination. 

TKAFFIC    RECEIPTS. 

The  Great  Northern  Telegraph  Oompany.  Tlie  traffic  reoelpftafai  Kommbai;  tttt*** 
£20,440 :  from  Jdnoarj  1st  to  Norember  90ih.  1883.  jBTIg.Tffti  «b4  in  the  ao*^ 
ponding  months  of  1881.  £218.291 ;  and  in  1880,  £1»1.9S9L 

Tbe  Weittem  and  Brazilian  Telegr^ih  Oompaojr.  The  tnflle  reeelple  Pat  tke  «•*< 
ending  December  let.  1882,  were  £2.3u2 ;  for  the  wMk  cadliic  Dttm^  ^ 
.•e2.S34.  an<i  for  the  week  ending  December  15lh.  IKS.  to  £2Sn.  ef^  '  """^ 
the  "fifth"  of  the  groM  rec«pU  pa|ahle  to  the  t^^m^A  ^  ~  * 
Telegraph  Oompany  (limited). 

West  India  and   Panama  Telegraph  Oompany  (Limited).       Tbe 

receipts  for  the  half-month  ended  December  15*h  are  £2.83%  ••  "•■fl**' 
with  £2.476  In  the  corresponding  period  of  188L  Hm  8«Ccnih«  Mi^  ^^ 
mated  at  £3.378.  realised  £3.47».  »-v«— - 
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TO   OUR  READERS. 


It  is  now  rather  more  than  ten  years  since  this  Journal  was 
fiist  pablishedy  it  haying  commenced  its  existence,  as,  doubt- 
less, many  of  our  friends  and  supporters  will  remember,  on 
November  the  fifteenth  of  the  year  1872. 

How  interesting,  mentally  to  glance  over  the  intervening 
jears  and  to  note  the  changes  which  have  in  the  electrical, 
perhaps  more  rapidly  than  in  any  other,  branch  of  science, 
gradually,  and  for  the  most  part  silently,  taken  place  ! 

Silently  ?  Yes ;  in  the  main,  excepting  for  those  brilliant 
flashes  of  genius  which  at  intervals  have  marked  the  pro- 
gress of  the  electric  era. 

Ten  years  ago,  telegraphy,  alone  of  the  practical  applica- 
tions of  electricity,  engaged  much  of  the  thoughts  of  elec- 
tricians ;  the  word  telephone  was  scarce  heard  ;  and  electric 
light  machines  and  motors  were  but  emerging  from  the  mag- 
neto-electric (as  distinguished  from  the  electro-m^netic) 
type.  The  need  for  storage  batteries  was  yet  unfelt,  and  the 
present  lasting  qualities  of  the  incandescence  lamp  yet 
nnattained. 

With  all  the  chief  advances  made  in  these  directions, 
accompanied,  as  they  have  been,  by  numerous  progressions 
of  a  minor  kind,  what  vast  new  fields  for  exploration,  and 
means  thctt*efor,  have  been  opened  up !  Who  can  forecast 
the  achievements  to  be  announced  during  the  next  decade  ? 
It  would  seem  that  we  are  but  on  the  verge  of  all  that  man, 
by  means  of  electricity,  can  accomplish  ;  and  it  is  possible 
that  those  feats  of  our  inventors  which  have  astonished  and 
fascinated  the  attention  of  the  civilised  world  are  but  as 
sunmier  lightnings  to  a  tempest,  compared  with  the  im- 
portance of  the  inventions  and  improvements  yet  to  come  ; 
inventions,  the  shadows  of  which  are,  perhaps,  even  now 
detected  by  the  sharpened  senses  of  those  who,  by  assiduous 
study  and  thought,  have  accustomed  themselves  to  foresee 
results  as  yet  not  dreamt  of  by  others  of  less  capacity  or 
mental  energy. 

Yes,  much  will  be  done ;  and,  through  the  information  we 
from  time  to  time  shall  publish  in  our  columns,  we  hope  still 
to  be  an  humble  means  to  this  great  end.  That  our 
endeavours  in  this  direction  have  been  appreciated  the 
results  have  proved  to  us,  and  we  shall,  with  our  next  issue, 
«nter  on  the  publication  of  the  twelfth  volume  with  the 
detennmation  to  merit,  as  fer  as  possible,  the  consideration 
^nd  kindness  which  have  been  showered  on  us  by  our  readers, 
and  to  leave  nothing  wanting  to  make  the  "  Review  "  worthy 
of  the  important  cause  which  it  advocates,  and  which  it  is 
our  ambition  to  assist. 

Our  Readers  we  again  ask  to  strengthen  our  hands  by 
sending  early  information,  and  by  contributing  to  our 
*•  Correspondence"  columns ;  and,  at  the  same  time,  we 
desire  to  thank  those  who  have  so  liberally  responded  to  a 
eimilar  request  we  made  at  the  commencement  of  this  year. 
Indeed  so  bountifliUy  were  our  wishes  responded  to  that  the 


requirements  of  our  "Notes"  and  "Correspondence" 
columns  demand  some  immediate  consideration  on  our  part 
to  enable  us  to  place  all  the  information  before  our  readers 
which  is  constantly  fiowing  freely  towards  our  pages. 

Beyond  some  slight  alterations  in  the  conduct  of  these 
columns  we  do  not  contemplate  any  change,  of  importance,  in 
our  programme  ;  the  great  success  of  the  last  year  having 
convinced  us  that  our  existing  arrangements  have  given  a 
larger  amount  of  satisfaction  to  our  subscribers  than  we  had 
even  dared  to  hope.  With  their  assistance,  and  encouraged 
by  the  numerous  kindly  expressions  of  sympathy  in  our  work 
which  we  at  various  times  have  received,  we  shall  go  forward 
to  the  labour  of  another  twelve  months,  feeling  that  correct 
information  on  subjects  electrical,  combined  with  criticism 
unbiassed  by  fear  or  favour,  are  what  our  readers  require, 
and  what  we  should,  and  are  determined  to  supply. 

" Rien  n'est  leau  que  U  vrai'' 


ELECTRICAL    EXHIBITIONS. 


By  W.  H.  PREECE,  F.R.S. 

(Paper  read  before  the  Society  of  Arts,  on  Wednesday, 
the  13th  inst.) 


{Continued fram 2^cige  488.) 

A  VERY  interesting  exhibition  of  quite  a  diflfercnt  character 
took  place  in  September  and  October  last,  in  Munich, 
Though  it  was  called  international,  it  was  purely  German. 
There  were  only  170  exhibitors,  but  what  was  shown  was 
good.  The  principal  object  aimed  at  was  to  display  in  the 
very  best  artistic  manner,  the  power  of  electricity  to 
illuminate  space,  and  this  was  done  with  very  great  success. 
In  the  centre  of  the  building  an  exceedinglv  handsome 
fountain,  brilliantly  lit  up  bv  coloured  rays,  played  in  the 
centre  of  a  pretty  garden,  laid  out  with  great  taste  and  care. 

Here  we  saw  a  quaint  representation  of  the  past  and 
present.  The  past — an  old  hut  or  cottage,  f urnisned  with 
the  oldest  and  blackest  oak,  a  plain  and  simple  table  and 
stool,  a  spinning  wheel,  a  crucifix,  an  iron  clock,  lit  up  by 
an  old  greasy  oil  lamp.  The  present — ^a  well-arrang^ 
library  of  the  present  day,  fitted  up  with  the  most  artistic 
and  expensive  furniture,  and  all  that  luxury,  wealth,  and 
taste  could  command,  beautifully  illuminated  by  glow  lamps. 

In  the  nave  there  was  a  copy  of  an  old  Norman  church, 
fitted  up  inside  with  all  the  appurtenances  of  a  church,  a 
lay  figure  kneeling  before  a  lectern,  with  all  the  gorgeous 
robes  of  a  high  dignitarv  of  the  church  of  Rome,  and  upon 
whom  was  playing  the  brilliant  ray  of  an  arc  lamp.  The 
effect  was  picturesque  and  striking. 

There  was  also  a  theatre  capable  of  holding  800  people, 
fitted  with  a  stage,  footlights,  set  scenes,  <&c.,  in  which,  every 
evening,  pantomimic  representations  took  place  to  show  how 
electricity  was  adaptable  for  stage  effects.  There  was  also  a 
picture  gallery  so  iUuminated.  The  chief  feature  at  the 
exhibition  was  the  transmission  of  power  from  the  Mis  of 
the  Iser  at  Hirschau,  5  kilometres  off,  to  the  building,  and 
also  from  Miesbach,  57  kilometres  (34  miles)  off.  The  latter 
experiment  was  made  by  Marcel  Deprez.  Two  wires  were 
used,  and  half  a  horse-power  was  obtained.  The  experiment 
was  the  same  as  though  a  waterfall  at  Bath  worked  a  circular 
saw  in  this  room. 

There  was  a  new  lamp  shown,  about  which  we  may  hear 
something  further.  It  is  the  invention  of  a  Signer  Cruto, 
an  Italian,  who  for  12  years  has  devoted  his  time  to  dis- 
covering a  mode  of  constructing  artificial  diamonds,  and 
has  ended  by  producing  a  glow  lamp !  The  lamp  consists 
of  a  tube  of  carbon,  and  requires  only  half  an  ampere  to 
work  it,  a  result  which,  if  carried  out,  will  be  of  immense 
economy  and  importance.  The  production  of  the  electric 
light  has  already  been  brought  well  into  economical  com- 
parison with  gas,  and  it  only  wants  two  or  three  inventions 
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glass,  jofit  behind  which  a  small  mirror  is  fixed  at  aa  angle 
of  45®  to  the  axis  of  the  tube.  This  mirror  is  supported 
from  the  centre  of  the  transverse  opal  disc  in  snch  a  way 
that  the  support  is  hidden  from  the  observer  by  the  mirror 
itflelf--an  arrangement  which  ensures  the  apparent  juxta- 
position of  the  illuminated  surfaces  which  have  to  be  com- 
pared. ^  The  light  to  be  measured  is  placed  on  the  right- 
nand  side  of  the  photometer  and  the  wedge  turned  with  the 
collar,  so  that  the  h'ght  falls  normally  upon  the  face  of  the 
wedge,  passes  through  the  wedge,  througn  the  pane  of  opal 

S^Bss,  and  is  incident  upon  the  mirror,  which  reflects  it  to 
6  eye  of  the  observer.  The  wedge  is  shifted  to  interpose 
a  greater  or  less  thickness  of  the  absorbing  medium,  till  a 
kamnce  is  obtained,  that  is,  until  the  apparent  illumination 
of  the  mirror  is  eoual  to  that  of  the  field  of  comparison  in 
the  middle  of  whicn  it  is  seen.  If  the  range  of  the  wedge 
is  insufficient  to  admit  of  this,  the  degree  of  illumination  of 
the  field  is  altered  by  means  of  the  diaphragms. 

The  employment  of  glass  wedges  for  photometric  compa- 
risons is  not  new,  having  been  aheady  used  by  both  Xavier 
de  Maistre  and  Quetelet ;  but  no  practical  photometer 
based  upon  this  method  has  hitherto  been  constructed. 
The  employment  of  diaphragms  for  increasing  the  range  of 
the  wedge  is  found  to  work  well,  and  to  enable  the  observer 
to  adjust  the  illumination  of  the  field  with  exactitude,  the 
bright  part  of  the  paraffine  flame  being,  of  course,  kept 
opposite  to,  and  so  as  to  well  cover,  the  diaphragm  aperture. 

A  table  is  constructed  giving  for  each  position  of  the 
wedge  and  for  each  diaphragm  the  value  in  standard  candles 
of  any  light  placed  at  one  metre  distance  from  the  instru- 
ment ;  and  if  the  Ught  be  placed  at  any  other  distance,  the 
number  in  the  table  has  simply  to  be  multiplied  by  the 
square  of  the  actual  distance  in  metres. 

For  ascertaining  approximately  the  amount  of  light  which 
passes  through  any  given  coloured  glass — such,  for  example, 
as  orange  glass— the  eye-piece  is  furnished  with  a  disc,  con- 
taining small  panes  of  white  and  difierent  coloured  glasses, 
either  of  which  can  be  interposed  at  pleasure. 

This  photometer  is  made  by  Messrs.  Elliott  Bros,  in  two 
forms :  one  for  use  as  a  portable  photometer,  as  in  the 
figure,  and  the  other  on  a  more  solid  stand,  for  laboratory 
purposes. 


ON  THE  CURRENTS  PRODUCED  BY 
NITRATES  IN  IGNEOUS  FUSION  ON 
CONTACT  WITH  CARBON  HEATED 
TO  REDNESS. 


By  M.  BEARD. 


In  a  former  paper  (November  13th  last)  I  indicated  the  result 
of  my  experiments  on  the  properties  of  nitrates  in  contact 
with  incandescent  carbon. 

To  utilise  these  properties  I  undertook  a  first  series  of 
lesearches  in  order  to  obtain  a  special  combustible  which, 
burning  in  any  furnace,  might  produce  directly  heat  and 
electricity.  In  a  second  series  I  have  undertaken,  on  the 
contrary,  to  realise  a  special  furnace  in  which  these  physical 
agents  may  be  produced  with  any  combustible. 

.1.  JElectrogmic  fuel. — My  first  attempt  in  this  direction 
was  the  preparation  of  a  small  instrument  which  I  call  the 
electrogenic  candle.  This  candle  was  made  up  of  an  agglo- 
meration of  coal-dust,  cemented  together  witn  treacle  in  a 
mould  where  it  was  compressed  with  wires.  These  wires, 
issuing  at  one  end  of  the  little  cylinder  of  carbon,  form  the 
negative  pole.  This  agglomeration  was  then  wrapped  in  a 
slender  sheet  of  asbestos  paper,  which  is  in  turn  covered  with 
eopper  wires  constituting  the  positive  pole.  Then  the  whole 
is  repeatedly  steeped  in  a  batn  of  melting  nitrate,  so  as  to 
form  a  coating  oi  five  to  six  millimetres  in  thickness. 

The  apparatus  thus  constructed  has  a  rude  resemblance  to 
a  candle,  of  which  the  carbon  is  the  wick,  whilst  the  nitrate 
takes  the  place  of  the  wax.  If  the  two  poles  are  then  con- 
nected by  a  galvanometer  and  the  carbon  heated  to  redness 
an  energetic  deviation  of  the  needle  is  observed.  This 
deviation  persists  during  the  whole  duration  of  the  combus 


tion  with  abrupt  variations  indicating  great  variations  of 
intensity.  When  once  kindled  the  carbon  continues  to  born 
alone,  melting  briskly  and  giving  a  flame  of  greats  bnlliaace. 

Tfajs  candle  bums  quickly  ;  the  pure  nitrate,  which  melU 
in  contact  with  the  igmted  carbon,  attacks  it  too  energeticaljj ; 
the  circumference  of  the  charcoal  before  the  centre  is  bomt 
is  covered  with  a  laver  of  a  refractory  salt  which  injures  the 
continuity  of  the  chemical  action.  JSesides,  the  conducting 
wires  lodged  in  the  nitrate  are  more  or  less  affected  by  tiie 
vivacity  of  the  combustion.  All  these  causes  combined 
explain  the  variation  in  the  intensity  of  the  current.  To 
make  the  candle  a  regular  source  of  electricity  and  heat,  it 
is  necessary  to  eliminate  these  causes  by  alternating  the 
combustion  energy  of  the  nitrate.  I  have  effected  this 
by  mixing  with  the  salt  an  inert  body,  such  as  a  carbonate, 
and  particularly  ordinary  ashes,  which  I  introduce  into  ^ 
nitrate  bath  in  the  proportion  of  2  parts  ash  to  1  part  of 
nitrate.  Under  these  conditions  the  carbon  bnms 
regularly  ;  it  is  no  longer  encrusted,  and  does  not  melt  at 
the  point  of  contact  of  the  mixture.  The  current  acquires  a 
remarkable  constancy. 

This  result  bein^  acquired,  it  became  possible  to  prodnce 
a  true  electrogemc  combustible.  The  briquette  battery^ 
which  I  have  constructed  on  this  principle,  is  an  agglonie- 
ration  of  ordinary  cofJ,  upon  which  rests  a  tablet  of  a 
mixture  of  nitrate  and  ashes,  in  the  proportions  mentioned 
above  and  separated  from  the  coal  by  a  tmn  sheet  of  asbestos 
paper.  The  poles  of  this  element  are  constituted  by 
metallic  rods,  which  traverse  the  carbon  and  the  nitrate  and 
appear  at  one  end  of  the  mass.  If  one  of  these  briquettes  is 
in  the  fire  by  the  end  opposite  to  its  poles,  the  carbon 
becomes  red-hot,  the  nitrate  melts,  and  a  current  is  set  up, 
feeble  at  first,  but  becoming  more  and  more  intense,  untii  it 
reaches  a  maximum,  which  remains  constant  as  long  as  the 
intensity  of  combustion  in  the  fire  remains  constant. 

Two  of  these  briquettes,  connected  in  tension,  decompose 
water. 

I  hope  to  improve  the  yield  of  this  battery,  the  specimens 
of  which  produced  in  the  laboratory  by  hand  are  still  rude. 
I  hope  to  mcrease  the  electromotive  forceby  mixing  with  the 
nitrates  chlorates,  the  oxidising  power  of  which  is  greater, 
and  to  lessen  the  resistance  by  omitting  the  meet  of 
asbestos,  which  the  considerable  resistance  of  the  black 
carbon  seems  to  render  needless. 

2.  Electrogenic  furnace. — The  attempts  which  I  have 
made  to  obtain  a  furnace  producing  directly  heat  and 
electricity  with  any  combustible  whatsoever,  have  not  suc- 
ceeded completely,  because  of  the  difficulty  of  insolating  the 
elements.  Still  the  results  obtained  show  that  the  object  in 
view  is  not  impracticable. 

We  may  conceive  above  a  fire  a  cantral  reservoir,  contain- 
ing nitrate  kept  in  fusion,  and  letting  this  liquid  flow  in  a 
constant  and  uniform  manner  upon  inclined  gratings.  On 
these  gratings  rests  the  carbon  of  a  seriea  of  Rmall  isolated 
fires,  converging  around  a  conmion  centre.  The  constroc- 
tion  of  these  fires  is  such  that  combustion  ensnes  only  on  a 
limited  space,  near  the  mrate  which  closes  the  lower 
extremity.  Hence  the  combustion  of  the  carbon  in  each 
fire  takes  place  precisely  where  the  melted  nitrate  flows. 
Metallic  conductors  or  bars  traverse  the  coal  in  each  fire, 
and  advance  towa^  the  nitrate-grate,  which  they  approach 
as  near  as  possible  without  actual  contact. 

The  womn^  of  such  an  apparatus  is  explained  easilj ; 
the  ignited  caroon  and  the  melted  nitrate  meet  in  the  con- 
ditions desired  to  produce  a  constant  current.  Each  small 
furnace  constitutes  an  element  of  which  the  nitrate-gmte 
forms  the  positive  pole,  and  the  bars  traversing  the  carbon 
the  negative  pole.  The  apparatus  aheady  constructed  <» 
this  principle  show  that  it  is  really  thus.  But  hitherto  I 
have  not  been  able  to  avoid  considerable  lasses  by  derivation 
and  have  been  unable  to  obtain  tension  currents.— Gw^pto 
Rendti^. 


The  Gilcheist  Lbotuees. — In  our  notice  of  tbee 
lectures  recently  delivered  in  Scotland  (see  Elbotriol 
Ebview  of  the  9th  inst.),  we  spoke  of  the  lecturer  aa  Dr. 
Carpenter.  We  should  have  said  WUliam  Lant  Oarpentefr 
Esq.,  B.A.,  B.Sc,  &c.  We  may  add  that  a  perusal  of  the 
syllabus  of  the  lectures  shows  tnem  to  have  been  of  a  dmsJ 
instructive  nature. 
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UPON  THE  ELECTRICAL  EXPERI- 
MENTS  TO  DETERMINE  THE  LOCA- 
TION OF  THE  BULLET  IN  THE 
BODY  OF  THE  LATE  PRESIDENT 
GARFIELD; 

And  Upon  a  Successful  Form  of  Induction  Balance 
FOR  THE  Painless  Detection  of  Metallic  Masses 
IN  THE  Human  Body. 


The  battery  employed  consisted  of  six  bichromate  cells  con- 
nected in  series. 


By  ALEXANDER  GRAHAM  BELL. 

(A  paper  read  before  tlie  Amerioan  Assooiatioii  for  the  Advancement 
of  Science,  at  the  Montreal  Meeting,  August,  1882.) 


{Continiced  from  page  498.) 
Origitial  Experiments, 

In  the  theoretical  arrangement  recommended  by  Profs. 
Trowbridge  and  Rowland  (fig.  6)  the  primary  coil,  a,  was  of 
smaller  diameter  than  the  secondary,  b.  This  had  given  ns 
no  better  effects  than  the  ordinary  form  of  Hughes'  balance 
{see  fig.  2),  in  which  the  two  coils,  a,  b,  were  of  equal  dia- 
meter. We  then  tried  the  effect  of  making  the  primary 
coil,  A,  of  greater  diameter  than  the  secondary,  b  {see  fig.  7), 
and  in  this  case  we  appeared  to  obtain  an  increase  of  hearing 
distance.  Five  centimetres  (2  inches)  was,  however,  the 
utmost  limit  reached,  when,  on  July  19th,  Mr.  J.  Stanley 
Brown  and  Dr.  "Woodward  visited  my  la))oratory  and  wit- 
nessed some  experiments.  No  difficulty  was  experienced  in 
detecting  a  bullet  held  in  the  mouth  by  passing  the  explor- 
ing coil  over  the  cheek  ;  and  the  presence  of  a  flattened 
bullet  held  in  the  clenched  hand  was  also  readily  determined. 
Dr.  Bliss,  Dr.  Reybum,  and  Surgeon-General  Barnes  visited 
the  laboratory  next  day  and  expressed  themselves  as  very 
hopefully  impressed  by  the  experiments.  These  were  sub- 
sequently repeated  in  the  surgeon's  room  at  the  Executive 
Mansion  for  the  information  of  Dr.  Frank  Hamilton  and 
Dr.  Agnew,  who  also  seemed  favourably  impressed. 

Such  opinions  from  the  surgeons  in  attendance  upon  the 
President,  and  the  continued  interest  shown  by  Prof. 
Newcomb,  encouraged  me  to  proceed  with  the  experi- 
ments.* 

It  was  now  determined  to  test  the  effect  of  each  convolu- 
tion of  the  primary  coil,  so  as  to  arrive  empirically  at  some 
idea  of  the  best  shape  of  coil.  For  this  purpose  Mr.  Tainter 
constructed  the  instruments  shown  in  fig.  8.  Circular 
grooves  were  turned  in  two  boards,  one  of  which  is  shown  in 
perspective  at  a  and  the  other  in  section  at  d.  An  insulated 
copper  wire  could  be  pressed  into  any  of  these  grooves  so  as 
to  give  the  wire  an  exactly  circular  shape  of  known  diameter, 
and  the  two  ends  were  passed  through  an  orifice  in  the  back 
of  the  board,  making  connection  with  a  similar  ring  of  wire 
in  the  other  instrument,  as  shown.  A  small  secondary  coil, 
'By  of  fine  wire,  which  could  be  moved  with  moderate  fric- 
tion upon  the  horizontal  rod,  was  connected  to  another 
similar  coil,  e,  and  to  a  telephone  ;  and  a  small  brass  ring,  o, 
which  could  also  be  moved  along  the  horizontal  rod,  was 
nsed  instead  of  a  bullet  to  disturb  the  balance. 

In  making  an  experiment  with  this  apparatus  the  secondary 
coil  (b)  was  first  placed  within  the  primary  ring  and  in  the 
same  plane  with  it,  and  the  balancing  coil,  s,  was  adjusted  to 
produce  silence.  The  brass  ring,  o,  was  then  moved  along 
the  horizontal  rod  until  the  balance  was  sensibly  disturbed 
and  the  relative  distances  of  the  coils  and  the  brass  ring 
were  noted. 

Continuing  the  experiment  the  coil,  B,  was  moved  a  deter- 
mined distance  beyond  the  plane  of  a,  and  the  balancing 
coils  again  adjusted  to  silence.  The  brass  ring,  c,  was  once 
more  caused  to  disturb  the  balance,  and  the  new  hearing 
distance  was  noted.  The  following  are  the  tabulated  results 
of  a  series  of  experiments  made  on  the  19th  of  July,  1881. 

*  I  desire  espedaUy  to  exprees  mj  gratitude  to  Br.  Frank  Hamilton 
for  words  of  enoouragement  spoken  at  a  later  date  when  sympathy 
and  encouragement  were  greatly  needed. 


p' 

DiSTAKCE  Between— 

Distance  Betwbbk  - 

i^ 

^i 

▲  B 

B  0 

▲  0 

▲  B 

B  0 

▲  0 

nun. 

mm. 

mm. 

ram. 

mm. 

mm. 

mm. 

mm. 

0 

17 

17 

6 

14 

19 

0 

27 

27 

30 

10 
20 

13 
9 

23 
29 

6 

20 

2i 

30 

7 

37 

169 

10 

18 

2S 

60 

0 

60 

20 

17 

37 

0 

17 

17 

30 

14 

44 

6 

19 

24 

50 

14 

64 

60 

10 

26 

36 

. 

20 

17 

37 

0 

12 

12 

30 

14 

44 

60 

6 

65 

206 

6 

10 

18 
26 

23 
35 

0 

21 

21 

20 

19 

39 

6 

23 

28 

81 

10 

23 

33 

30 

22 

62 

20 

18 

38 

50 

18 

68 

30 

14 

44 

60 

12 

62 

0 

20 

20 

0 

22 

22 

6 

18 

23 

6 

26 

30 

263 

10 

20 

30 

113 

10 

27 

37 

20 

19 

39 

20 

26 

46 

30 

26 

56 

30 

23 

53 

60    17  1 

67 

60 

20 

70 

These  figures  show  that  the  distance  from  the  primary  eoil^ 
A  (^.  8),  at  which  the  influence  of  the  brass  ring,  c,  became 
perceptible  mcreased  ivUh  the  diameter  of  the  primary  ring^ 
and  that  the  secondary  coil,  b,  required  to  be  projected  con- 
siderably beyond  the  plane  of  the  primary  in  order  to  obtain, 
th  maximum  effect. 

The  conclusion  seemed  a  natural  one  that  the  degree  of 
projection,  A  b,  of  the  secondary  coil  should  proportionally 
increase  with  the  diameter  of  the  primary  ring,  but  the 
tabulated  figures  did  not  fully  justify  the  inference. 

The  experiments  had  necessarily  occupied  a  considerable 
time,  and  I  thought  that  the  difference  between  the  results 
that  should  have  been  observed,  according  to  the  above 
hypothesis,  and  those  that  were  actually  obtained,  might 
have  been  due  to  the  gradual  exhaustion  of  the  bichromate 
battery  employed  and  to  its  polarisation,  although  every 
care  had  been  taken  to  preserve  its  power  by  removing  the 
carbon  and  zinc  plates  from  the  solution,  excepting  when  aa 
observation  was  made.  To  test  whether  the  battery  exerted 
any  material  influence  upon  the  hearing  distance,  a  further 
series  of  experiments  was  made  with  the  same  battery. 

It  will  ue  seen  by  reference  to  the  tabulated  statement 
shown  above  that  the  maximum  hearing  distance,  b  c,  had 
been  obtained  with  a  primary  ring  11  •!  cm.  in  diameter 
when  the  distance,  a  b,  between  the  primary  and  secondary 
coils  was  one  centimetre.  This  arrangement  of  the  appa- 
ratus was,  therefore,  adopted  throughout  the  following  ex- 
periments : — 


HMrinf  XHataM*; 


1.  ApparatOB  tried  with  1  cell  (bichromate  battery) 

5.  Six  oellfl  in  seriea      

8.  Six  oellB  In  multiple  ore    

4.  Six  cells  in  two  series  of  8  each  

6.  Same  experiment  repeated         

6.  Same  experiment  repeated  by  Mr.  Tainter    ... 


.  (B  c,  fig.  8)  «=  9 
.  (B  C,  fig.  8)  -  1« 
(BCflg.8S=  0 
(B  0,  flg.  8)  «  15 
(B  C  flg.  8)  »  18'S 
(BO,  flg.  8)=  1« 

These  experiments  proved  that  battery  power  did  exert  aa 
influence  upon  hearing  distance,  and  also  that  the  battery  im 
nse  was  graduallv  deteriorating. 

I  concluded,  therefore,  that  if  the  battery  power  had  re- 
mained constant,  the  hearing  distance  might  not  only  have 
been  proportion^  to  the  diameter  of  the  primary  ring,  but, 
in  order  to  attain  the  maximum  effect  the  projection  of  the 
secondary  coil  beyond  the  plane  of  the  primary  might  also 
have  been  found  to  increase  m  like  proportion. 

This  led  me  to  try  the  effect  of  a  conical  primary  coil,  a, 
with  the  secondary,  b,  at  its  apex,  as  shown  in  fig.  9,  but 
the  hearing  distance  for  a  bullet  was  only  8*5  cm. 

Singularly  enough  Mr.  J.  H.  0.  Watts,  in  Baltimore,  had 
independently  arrived  at  a  very  similar  form  of  coil  and  wifJi 
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Fio.  11. 


Fio.  9. 


A 


Fio.  10. 


Fig.  13. 

Arrangement  of  apparatus  ased  in  the  first  experiment  niK>n  the  Uie 
President  Oarfield,  July  26th,  1881. 


«   ♦ 


\\  »i   »l  ^1   A  <l   tI  •!  »l  M  gj  !"*  q<'>»i  «i  /*»  itI  Ml  if 

■  M».  of  C4M  »/ bartcrjr  ned 

Fio.  12. 
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Fio.  14. 


TiQ.  20. 


Ro.  18. 

AppazatuA  used  in  the  Beoond  experiment  upon  the  late  Pieeideat 

Garfield,  Aog^  let,  1881. 


Fio.  19. 
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the  instrnment  shown  in  fig.  10  he  had  obtained  at  one  time 
a  hearing  distance  of  7*5  cm.  (or  three  inches),  but  from 
some  cause  not  ascertained  he  was  unable  subsequently  to 
reproduce  the  effect. 

The  final  form  of  apparatus  adopted  as  the  result  of  the 
above  experiments  is  shown  in  fig.  11.  With  this  arrange- 
ment and  a  battery  of  six  bichromate  elements  freshly  set 
np,  we  were  always  sure  of  a  hearing  distance  of  at  least 
5  cm.,  although  after  the  battery  had  been  in  use  for  some 
time  the  hearing  distance  hardly  exceeded  4  cm. 

The  following  are  the  dimensions  of  the  coils  a  b  (fig.  11) 
and  their  resistance  : 


Coil  A External  diameter    ... 

Internal  diameter 

Depth 

Wire  used,  No.  23  (ootton  covered). 

Coil  B External  diameter    ... 

Intemal  diameter     ... 

Depth 

Wire  used.  No.  36  (silk  covered). 


7     cm. 

4*5  cm. 

2-4  cm. 

Besistance.  2  ohms. 

2-3  cm. 

...         ...     8     mm. 

8     mm. 

Besifltanoe,  75  ohms. 


The  face  of  the  coil  b  projected  beyond  the  face  of  coil  a 
4  mm. 

The  balancing  coils  were  made  as  nearly  as  possible  the 
duplicates  of  a  and  b.  The  resistance  of  the  coil  of  the 
telephone  employed  was  75  ohms. 

Influence  of  Battery  Power. 

The  following  experiments  were  made  with  this  apparatus 
(fig.  11)  on  July  20th,  1881,  to  test  the  influence  of  battery 
arrangements  upon  the  hearing  distance  of  a  leaden  bullet. 

I. — SeBIES    of    EXPEBDCEIVTB    WITH    A    BiCHBOlCATB    BaTTEBT  WHICH 
HAD  PEKVI0U8LY  BEEN  IN  USE  FOB  A  FEW  lONrTEB. 


Hearing  distance  of 

leadcD 

ballet   as 

obserTGd  by— 

A.  G.  BclL  a  Taintor. 

cm. 

cm. 

loeU          

2-4      I 

2-6 

2  cells  in  series     

3-3      1 

3-5 

3  cells  in  series      

:    3-7    ' 

4-1 

4  cells  in  series      

1      3-7 

40 

5  cells  in  series      

'      40 

41 

6  cells  in  series      

4-3 

4-4 

6  cells  in  multiple  arc      

•  0 

0 

2-6      ' 

1                 i 

2-9 

6  cells  in  two  series  of  3  each    ...- 

—   o 

1  0 

0    — 

^1 

'      3-8      ■ 

3-7 

6  oellfl  in  three  series  of  2  each ... 

000 
1  000  i 

43      ' 

1                 1 

40 

n. — SeBIES  op  ExPEBntENTS  WITH  A  liECLANCHi    BaTTEBT  OF  TWENTY 

Cells  which  had  been   set  up  fob  abottt  One  Month.    It 

HAD  been  kept  NOBMALLT  X7P0N  OVES  ClBCUIT,   A2n>  HAD  ONLY 

been  occasionallt  used. 

Hearing  distance. 

20  cells  in  series  ...     3*3  cm. 

20  cells  in  10  series  of    2  each         3*6  cm. 

20  cells  in    6  series  of    4  each         4*1  cm. 

20  cells  in    2  series  of  10  each         3*0  cm. 

Although  the  battery  appeared  to  be  in  good  condition,  a 
close  inspection  showed  that  the  connections  were  dirty,  and 
that  one  of  the  zinc  wires  was  half  broken  through. 

The  defective  cell  was  now  removed  from  the  circuit  and 
the  connections  of  all  the  other  cells  cleansed  and  tightened. 

in. — The  following  Ezfebixknts  wsbb   then  made  with   thb 
TiEfTTANCHi  Cells  xtnited  in  sebies  : — 


No.  of  cc\\9. 

1 
Hcaringdis-, 

No.  of  odU«. 

Hearing  dis. 

tance. 

tanoe. 

rm. 

cm. 

1 

2-7 

11 

3-8» 

3 

28 

12 

4-2 

3 

3-f> 

13 

4-2 

4 

ZX 

14 

4-2 

i^ 

it 

16 

4-3 

t 

*■  V 

16 

4-2 

7 

%  X 

17 

4*2 

• 

X-i: 

18 

4*2 

t 

i  \ 

19 

4-2 

10 

'<>c^ 

♦  B*^4UM)e  iK/t  <iuite  perfect. 


These  results  are  graphically  represented  in  fig.  12. 

It  will  be  observed  that  the  hearing  diBtonoe  was  carried 
nearly  one  third  as  far  again  as  at  first,  simpfy  by  increasing 
the  number  of  cells  employed  without  any  other  diange  in 
the  arrangement.  It  will  also  be  noticed  that  the  ^ypantns 
requires  to  be  adjusted  to  complete  silence  in  order  to  obtain 
the  maximum  effect. 

As  a  general  result  of  all  our  experiments  with  voltaic 
batteries  we  find  that  U  is  advisable  to  use  a  battery  poma- 
ing  great  electromotive  force  and  slight  mtemal  resistance,  and 
to  connect  the  cells  in  series. 

Experiments  upon  Living  Subjects. 

On  the  22nd  of  July  an  experiment  was  made,  at  the 
request  of  Dr.  Bliss,  upcm  the  person  of  Lieut.  %npe(m, 
who  had  carried  a  bullet  in  his  body  for  many  years. 

When  the  exploring  instrument  (fig.  11)  was  passed  over 
the  lieutenant's  back  a  sonorous  spot  was  found,  but  the 
indications  were  too  feeble  to  be  implicitly  relied  upon. 
Imagination  very  easily  conjures  up  a  feeble  sound  like  that 
observed,  but  a  number  of  experiments  by  different  observers 
seemed  to  indicate  that  in  this  case  there  was  an  external 
cause  for  the  sound — probably  the  presence  of  a  very  de^y- 
seated  bullet.  The  results  of  this  experiment  were  communi- 
cated to  Dr.  Bliss,  in  a  letter  dated  July  23rd,  1881. 

On  the  25th  of  Julv  Prof.  Rowland  visited  me  at  Wash- 
ington and  suggested  the  use  of  a  condenser  in  the  primary 
circuit.  I  had  previously  discussed  this  idea  with  Mi. 
Tainter,  but,  not  having  a  condenser  at  hand,  we  had  been 
unable  to  make  any  experiment.  After  our  conversatioii 
with  Prof.  Howlana,  however,  we  were  so  impressed  by  the 
importance  of  the  point  that  we  obtained  a  condenso*  next 
morning,  and  found  it  to  produce  not  only  a  different  quality 
of  sound  when  the  bullet  approached  the  coils,  but  also  to 
increase  the  hearing  distance  of  the  instrument  shown  in 
fig.  11  at  least  one  centimetre. 

On  the  evening  of  the  same  day  (July  26th)  onr  apparatus 
was  carried  to  the  Executive  Mansion  and  an  experiment 
made  upon  the  person  of  the  President. 

From  some  cause  then  unknown  a  balance  could  not  be 
obtained,  and  the  results  were,  therefore,  uncertain  and  in- 
definite. It  was  discovered  afterwards  that  a  mistake  had 
been  made  in  the  mode  of  connecting  the  condenser.  The 
latter  should  have  been  connected  at  b  f  (fig.  13),  whereas 
it  was  placed  at  e  o,  thus  influencing  ouly  one,  instead  of 
both,  of  the  primary  coils. 

With  the  condenser  properly  arranged  experiments  were 
tried  on  July  29th  ana  30th  on  thi^  soldiers  from  the 
Soldiers'  Home  who  had  been  wounded  during  the  Civil 
War,  namely,  John  Teahan,  Asa  Read,  and  John  McOill. 

In  the  case  of  John  Teahan  no  results  were  obtained.  In 
the  case  of  Asa  Head,  who  had  a  buckshot  in  the  ched[, 
loud  and  well-marked  sounds  were  heard  in  the  telephone ; 
and  in  the  case  of  John  McOill,  who  was  supposed  to  cany 
a  bullet  in  his  back,  no  results  were  obtained. 

Further  efforts  were  then  prosecuted  for  the  improvement 
of  the  apparatus. 

Further  Experiments  to  Improve  Apparatus, 

Our  attention  had  hitherto  been  directed  chiefly  ta 
modifications  of  the  exploring  instrument.  We  now  inve^ 
tigated  the  effect,  upon  the  hearing  distance,  of  the  coib 
used  to  obtain  a  balance. 

The  following  experiments,  made  July  29th,  1881,  beir 
upon  the  point : 

Exp.  1.  (See  fig.  14.)  Besistance  of  primary,  ▲,  of  ex- 
ploring instrument,  2  ohms ;  resistance  of  primary,  c,  d 
balancing  coils,  also  2  ohms ;  resistance  of  exploring 
secondary,  B,  140  ohms ;  and  of  balancing  secondary,  D, 
120  ohms. 

Besult :  Hearing  distance  of  bullet  from  explorer,  a  b> 
3*5  cm.  Hearing  distance  firom  balancing  coils,  c  n,  tl^ 
3*6  cm. 

Exp.  2.  (See  fig.  15.)  Same  exploring  coils  as  in  Exp.  1» 
but  balancing  coils  consisted  of  a  flat  primary,  b — resistancx, 
5*80  ohms ;  and  flat  secondary,  p — ^resistance,  88  ohms. 
The  adjustment  was  made  hj  sliding  the  secondary  coS 
upon  the  primary  until  a  position  of  silence  was  obtainiNl 

Result :  Hearing  distance  from  explorer,  a  B,  1*5  csl 
Hearing  distance  from  £  f,  3  cm. 
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As  a  general  result  of  our  experiments  we  found  that 
$very  increase  m  the  resistance  of  the  balancing  coils 
(especially  the  primary)  reduced  the  hearing  distance  of  the 
exploring  instrument,  and  it  became,  therefore,  desirable  to 
do  away  with  this  source  of  resistance  as  much  as  possible. 

Beturn  to  Original  Form  of  Apparatus. 

This  led  ns  back  to  the  original  form  of  apparatus  that 
had  first  occurred  to  me  (see  fig.  1),  in  which  a  single  pair 
of  coiU  was  employed.  A  few  other  experiments,  made 
July  29th,  1881,  will  show  the  importance  of  the  point 
attained. 

Exp.  8.  The  two  flat  coils,  e  f,  used  in  Experiment  2 
were  arranged  as  in  fig.  16,  so  as  to  form  a  balance  by  them- 
selyes. 

Result :  Hearing  distance,  7  cm. 

In  all  these  experiments  the  battery  used  consisted  of  four 
cells  (Tjeclanch^). 

Exp.  4.  The  same  coils  used  in  Experiment  3  were  tried 


again,  as  shown  in  fig.  16,  but  with  a  battery  of  eight  cells 
(Lecianch^). 

Result :  Healing  distance,  87  cm.,  or  nearly  8^  inches — 
a  result  auite  unprecedented  in  our  experiments. 

The  following  are  the  dimensions  of  the  coils,  £  f  : 

Coil  £....  External  diameter  , 10    cm. 

Internal  diameter    2*5  cm. 

Depth   1     cm. 

Wire  used,  No.  23,  (silk-covered). 

Coil  F.  . .  .External  diameter 10    cm. 

Internal  diameter    2*6  cm. 

Depth    1    cm. 

Wire  used,  No.  28  (silk-covered). 

Exp.  5.  The  same  coils,  b  f,  used  in  Experiments  2,  8, 
and  4,  were  tried  once  more  with  a  battery  of  six  laige 
bichromate  elements,  and  with  &  condenser,  G,  in  the 
primary  circuit,  as  shown  in  fig.  17. 


Result :  Hearing  distance  13  cm.,  or  more  than  5  inches. 

This  great  increase  in  hearing  distance  seemed  to  be 
chiefly  due  to  the  condenser,  for  upon  disconnecting  it  the 
hearing  distance  was  little  more  than  9  cm.,  but  ftirther  ex- 
periments proved  that  other  causes  also  contributed  to  the 
result. 

Exp.  6.  When  the  condenser  was  in  circuit  and  the  leaden 
bullet  close  to  the  coils  (arranged  as  in  fig.  17),  the  sound 
produced  by  the  telephone  was  a  musical  note  whose  pitch 
was  the  same  as  that  normally  produced  bv  the  vibration  of 
the  reed  of  the  interrupter.  Mingled  with  this  tone  could 
be  distinguished  a  number  of  feebler  tones  of  very  much 
higher  pitch.  Upon  withdrawing  the  bullet  gradually  from 
the  coils  the  fundamental  sound  became  fainter,  and  one  of 
the  high  upper-partial  tones  gradudly  acquired  prominence  ; 
and  at  a  distance  of  about  8  or  9  cm.  the  fundamental  could 
no  longer  be  distinguished,  but  the  high  tone  persisted,  and 
was  clearly  audible  up  to  a  distance  of  13  cm.  The  effect 
was  very  striking,  and  when  the  bullet  was  moved  to  and 
fro  parallel  to  the  plane  of  the  coils,  e  f,  at  a  distance  of 
about  10  cm.,  the  telephone  emitted  a  shrill,  whistling  sound 
each  time  the  sensitive  area  (h)  was  passed. 

It  was  noticed  that  other  metals,  such  as  iron,  brass,  and 
copper,  did  not  seem  to  reinforce  this  high  tone  to  any  great 
extent,  but  brought  out  the  fundamental  at  every  distance 
where  an  effect  was  produced. 


Exp.  7.  The  condenser,  a  (fig.  17),  was  removed  jfrom 
the  circuit  and  the  leaden  bullet  held  about  4  or  5  cm.  from 
the  coils,  E  F.  The  fundamental  tone  was  heard,  and  the 
characteristic  upper-partial  could  also  be  distinguished,  but 
it  was  only  faintly  audible.  Upon  now  suddenly  replacing 
the  condenser  the  high  upper-partial  tone  was  instantly  re- 
inforced as  if  by  a  resonator. 

Exp.  8.  The  rheotome  employed  to  interrupt  the  primary 
circuit  (which  had  been  placed  in  a  distant  room)  was  found 
to  be  vibrating  badly.  The  reed,  i,  of  the  instrument  (see 
also  fig.  5)  was  rattling  against  its  contact  pieces,  thus  pro- 
ducing an  imi)ure  sound,  and  I  codd  distinguidi  amount 
the  upper-partials  the  tone  that  had  been  reinforced  by  tne 
condenser.  Upon  screwing  up  the  contact  pieces  so  as  to 
improve  the  vibration  I  could  no  longer  distinguish  the  par- 
ticular upper-partial  referred  to,  and  upon  returning  to  the 
room  in  which  the  coils,  b  f  (fig.  17),  were  placed  I  could 
no  longer  detect  the  effects  noted  above  in  Experiments 
6  and  7,  and  the  hearing  distance  did  not  exceed  9  cm. 

The  peculiar  effects  obtained  with  the  arrangement  shown  in 
fig.  17  thm  seemed  to  depend  (1)  upon  a  particular  kind  oj 
vibration  of  the  reed  of  the  interrupter ,  podudng  a  cm-tain 
high  upper-partial  or  overtonoy  (2)  upon  the  use  of  a  condenser 
acting  as  a  sort  of  electrical  resonator  for  this  tone,  and  (8) 
upon  the  use  of  the  metal  lead. 

Mr.  Marean,  of  Washington,  kindly  lent  me  a  number  of 
condensers  used  by  the  Western  Union  Telegraph  Co.,  and 
we  found,  upon  connecting  them  with  the  coil^  e  f,  as  diown 
in  %.  17,  and  holding  a  leaden  bullet  near  the  coils,  that 
each  condenser  reinforced  a  high  upper-partial  of  different 
pitch.  We  arranged  the  condensers  so  that  they  could  be 
successively  introduced  into  the  circuit  with  great  rapidity. 
The  effect  was  very  curious  and  sounded  somewhat  like  a 
Scotch  air  played  upon  the  bag-pipes.  The  low  hum  of  the 
fundamental  could  be  heard  continuously,  like  the  drone  of 
the  bag-pipe,  while  the  higher  tone  changed  its  pitch  with 
each  change  of  condenser. 

The  pitch  of  the  high  tone  reinforced  seemed  to  depend  upon 
the  electrostatic  capacity  of  the  condenser  employed,  but  the 
exact  relation  between  the  two  has  not  been  ascertained.  In 
Expriments  5,  6,  7,  8,  and  the  subsequent  experiments  de- 
scribed above,  the  battery  employed  consisted  of  six  pairs  of 
carbon  and  zinc  plates  of  large  area  placed  in  a  solution  of 
bichromate  of  potash  containing  sulphuric  acid. 

The  effects  noted  above  were  not  produced  satisfactorily 
when  the  battery  was  much  run  down,  nor  were  they  ob- 
tained with  a  Leclanch(^  battery  which  had  been  set  up 
for  some  time,  but  which  appeared  to  be  in  good  condi- 
tion. 

It  is  evidently  necessary  in  order  to  produce  this  character^ 
istic  high  tone  to  use  a  battery  possessing  considerable  electro- 
motive  force  and  slight  internal  resistance. 

Our  experiments  had  reached  this  stage  when,  on  Satur- 
day, the  80th  of  July,  1881,  I  was  requested  to  make 
another  trial  upon  the  person  of  the  President  at  the  even- 
ing dressing  of  the  wound. 

At  this  time,  however,  we  had  no  exploring  instruments 
completed  excepting  one  or  two  like  that  shown  in  fig.  11  ; 
for  it  will  be  understood  that  the  promising  results  noted 
above  had  been  obtained  from  coils  that  were  simply  placed 
upon  a  table  and  adjusted  by  hand. 

We  ioimediately  proceeded  to  the  Executive  Mansion  with 
the  apparatus  shown  in  fig.  13,  prepared  to  make  a  trial,  if 
it  was  deemed  advisable  ;  but,  upon  learning  of  the  results  of 
our  later  experiments,  the  surgeons  resolved  to  postpone  any 
further  trial  until  we  could  arrange  the  coils  {^g.  17)  in  a 
portable  form. 

By  forced  exertions  the  coils  were  arranged  that  same 
night  in  a  wooden  case,  as  shown  in  fig.  18.  This  case  con- 
sisted essentially  of  two  oblong  blocks,  A  B.  A  shallow  cir- 
cular recess  was  turned  out  in  each  block  for  the  reception 
of  one  of  the  coils,  and  the  two  blocks  were  held  together  by 
four  pins  of  ebonite,  c,  d,  e,  f,  which  passed  up  through 
slots  in  the  upper  block  and  were  secured  by  ebonite 
thumb-screws. 

When  the  instrument  was  completed  I  found  to  my  great 
distress  that  a  balance  could  not  be  obtained  by  any  adjust- 
ment of  the  apparatus.  There  was  a  position  of  minimum 
sound,  and  the  telephone  responded  to  a  bullet  presented 
to  the  central  part,  a,  of  the  instrument ;  but  the  hearing 
distance  did  not  exceed  3  or  4  cm.,  whereas  wc  had  obtainea 
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with  the  same  coils  before  the  construction  of  the  wooden 
case  a  perfect  balance  and  a  hearing  distance  of  IS  cm. 

After  nomerons  nnsnccessfdl  experiments  had  been  made 
to  ascertain  the  cause  of  the  difficulty,  it  occurred  to  me 
that  if  two  adjoining  convolutions  in  one  of  the  coils  made 
contact  at  any  point,  a  circuit  of  low  resistance  would  be 
formed  (a  single  ring  of  wire  in  fact),  in  which  the  induced 
currents  might  circulate  without  reaching  the  telephone 
connected  with  the  apparatus.  I  had  previously  measured 
the  resistance  of  the  coils  without  discovering  any  defect, 
but  when  I  considered  the  large  number  of  convolutions  in 
each  coil  it  seemed  possible  that  a  defect  of  this  kind  might 
exist  which  could  not  be  discovered  by  a  Wheatstone  Bridge, 
excepting  by  very  delicate  and  accurate  observations.  To 
test  whether  a  short-circuited  convolution  would  produce 
eflFects  analogous  to  those  observed,  a  piece  of  copper  wire 
was  bent  into  an  annular  form,  and  the  ends  connected 
toother.  On  bringing  this  metallic  ring  near  a  pair  of 
coils,  AB,  fig.  19,  properly  adjusted  to  silence,  the  balance 
was  loudly  disturbed.  The  copper  ring,  o,  was  held  as 
shown  in  fig.  19,  and  the  balance  could  not  then  be  restored 
by  any  adjustment  of  the  coils.  A  position  of  minimum 
sound  was  all  that  could  be  obtained,  and  the  hearing  distance 
was  enormouslv  reduced.  This  was  prima  facte  evidence  of 
the  nature  of  the  defect. 

The  coils  {fig,  18)  were  then  removed  from  their  case,  but 
a  cursory  examination  revealed  no  defect.  Upon  trial,  how- 
ever (being  arranged  as  formerly  in  fig.  17),  a  balance  could 
not  be  obtained,  and  the  hearing  distance  was  only  about  4*4 
cm.  The  defect  was  thus  definitely  located  in  the  coils 
themselves. 

Upon  close  examination  it  was  noticed  that  the  outside 
convolutions  of  the  primary  coil  were  slightly  frayed  at  one 
part,  but  it  appeared  hardly  possible  that  so  great  a  defect 
could  be  due  to  so  apparently  slight  a  cause.  However,  to 
test  the  matter,  I  removed  the  outside  layer  of  wires  and 
then  tested  the  coils  result  again. 

Result :  The  defect  had  vanished — a  perfect  balance  was 
obtained,  and  the  hearing  distance  was  again  18  cm.* 

The  coils  were  then  replaced  in  their  case,  and  the  com- 
pleted instrument  tested.  The  lower  wooden  block,  b  (fig. 
18),  was  adjusted  by  hand  as  nearly  as  possible  to  the  posi- 
tion of  silence,  and  then  the  thumb-screws,  c,  d,  b,  p,  were 
tightened. 

The  balance  now  obtained  was  not  quite  perfect,  but  by 
striking  the  lower  block,  b,  a  few  smart  blows  with  a  wooden 
mallet  we  were  able  to  reduce  the  arrangement  to  complete 
silence. 

The  instrument  was  then  in  such  a  sensitive  condition 
that  it  could  scarcely  be  moved  without  affecting  the 
balance.  Upon  gently  swaying  it  backwards  and  forwards  a 
pulsation  of  sound  was  heard  at  every  swing. 

When  the  motion  was  carefully  made,  so  that  it  was 
always  in  the  same  place,  no  pulsations  were  observed. 
They  only  occurred  when  the  inclination  of  the  coils  was 
changed. 

*  These  experiments  have  revealed  the  cause  of  the  extreme  diffi- 
culty always  experienced  in  obtaining  a  perfect  balance  with  coils  of 
fine  wire.  1  have  recently  used  an  induction  balance  to  test  the 
condition  of  the  helices  that  were  employed  in  these  researches,  and 
discovered  that  in  a  large  percentage  of  cases  the  insulation  was 
defective.  It  is  possible  that  some  of  the  results  described  in  this 
paper  (espeoiaUy  of  the  earlier  experiments)  may  have  been  vitiated 
by  errors  due  to  defects  in  the  coils  that  were  not  suspected  at  the 
time.  A  defect  of  insulation  that  is  quite  immaterial  for  ordinary 
purposes  may  be  absolutely  fatal  to  the  success  of  an  induction 
balance.  Indeed,  so  mu(^  care  is  required  in  this  respect  that  it  is 
extremely  difficult  to  obtain  coils  that  are  perfectly  suitable  for  an 
apparatus  intended  to  search  out  a  bullet  embedded  in  the  body.  I 
now  make  it  a  rule  to  test  every  helix  used  in  induction  balance  ex- 
periments by  bringing  it  up  to  a  system  of  balanced  coils  like  that 
shown  in  fig.  17. 

1.  If  the  helix  is  perfect  the  balance  is  not  disturbed  untU  the  ter- 
minals of  the  coil  are  connected. 

2.  If  there  is  a  break  in  any  of  the  convolutions  the  balance  is  not 
disturbed,  even  when  the  terminals  are  connected. 

3.  If  a  convolution  is  short-circuited  the  balance  is  disturbed,  even 
though  the  terminals  are  not  connected,  and  the  sound  produced  is 
the  fundamental  of  the  rheotome  employed  to  interrupt  the  primary 
circuit. 

4.  If  the  insulation  is  defective  the  balance  is  disturbed,  although 
the  terminals  are  not  connected,  and  a  peculiar  spluttering  effect  is 
noticed  like  that  produced  by  a  series  of  sparks. 

I  propose  to  apply  this  method  practicaUy  as  a  means  of  testing 
the  &')naition  of  the  helices  used  in  the  construction  of  induction  coils 
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This  defect  was  found  to  be  due  to  the  bulging  of  the 
thin  portion,  G,  of  the  wooden  case  (fig.  18)  under  the 
weight  of  the  enclosed  coil,  and  the  simple  pressure  of  a 
finger  on  this  portion  of  the  case  disturbed  the  balance. 
The  movement  of  the  lower  coil  when  the  instrument  was 
swayed  about  must  have, been  inconceivably  small,  but  on 
account  of  the  extreme  sensitiveness  of  the  arrangement,  it 
produced  a  perceptible  effect  upon  the  baWce. 

The  pulsating  sound  did  not  seem  to  interfere  with  the 
detection  of  a  bullet  held  in  the  clenched  hand,  nor  did  it 
seem  to  affect  the  hearing  distance.  I  therefore  d^patched 
a  messenger  to  the  Executive  Mansion  (Sunday  morning, 
July  81st;,  with  a  note  for  Dr.  Bliss,  to  let  him  know  that 
the  instrument  was  in  a  condition  to  be  used,  should  any 
necessity  arise  for  an  immediate  experiment.  At  the  same 
time  I  informed  him  that  the  apparatus  in  its  present  form 
was  very  crudely  constructed,  and  that  I  hoped  to  improve 
it  very  greatly  in  the  course  of  a  few  days.  On  Sunday 
afternoon  (July  81st)  we  sent  to  the  Soldiers'  Home  for  John 
McGill,  upon  whom  we  had  experimented  the  previous  day 
without  results  (using  the  apparatus  shown  in  fig.  11). 

Upon  trying  the  new  instrument  (fig.  18)  we  had  no 
difficultv  in  finding  a  sonorous  spot  in  his  back,  at  the  place 
where  the  bullet  was  always  supposed  to  be. 

This  result  was  at  once  communicated  to  Dr.  Bliss,  and 
in  reply  we  were  requested  to  make  the  experiment  upon  the 
person  of  the  President  next  morning. 

On  Monday  morning  (August  1st,  1881,)  we  accordingly 
removed  our  apparatus  to  the  Executive  Mansion. 

Tha  Late  President  Oarfi$ld. 

During  the  former  experiment  (July  26th)  a  sudden  Bono- 
rous  effect  had  been  observed  upon  passing  a  point  near  the 
spot  where  the  surgeons  suspected  tne  bullet  to  be  lodged, 
but  I  had  been  unable  to  verify  this  by  a  second  observa- 
tion, although  the  exploring  instrument  (i.  B,  fi^.  13,)  waa 
repeatedly  passed  over  the  same  place.  The  sound  had  been 
so  loud  and  well  marked  that  I  believed  at  the  time  it  most 
have  been  caused  by  a  sudden  irregularity  in  the  yibration 
of  the  reed  of  the  rheotome  used  to  interrupt  the  primary 
circuit,  for  the  arrangement  (as  explained  before)  was 
not  perfectly  balanced,  and  any  irregularity  of  this  kind 
would,  under  these  circumstances,  have  affected  the  tele- 
phone. At  the  same  time  the  coincidence  was  remarkable 
that  the  exploring  instrument  should  have  been  at  that  very 
time  so  near  the  suspected  seat  of  the  ball,  and  this  led  to 
the  thought  that  perhaps  after  all  the  bullet  had  been  the 
cause  of  the  sound.  I  felt  confident  that  the  new  instra- 
ment  (fig.  18)  would  at  once  decide  the  question,  for  the  ex- 
treme hearing  distance  of  the  former  apparatus  (fig.  13)  was 
only  6  cm.,  and  the  apparatus  shown  in  fig.  18  was  so  supe- 
rior in  this  respect  that  if  the  sound  had  really  been  due  to 
the  bullet  we  should  obtain  with  the  new  instrument  distinct 
and  well-marked  effects.  When  the  new  explorer  (fig.  18) 
was  passed  over  the  suspected  spot  nothing  was  heard 
excepting  a  slight  pulsating  sound  as  the  instrument  was 
moved  to  and  fi-o.  This  was  evidence  to  me  that  the  former 
sound  had  been  of  accidental  origin,  whether  the  bullet  waa 
there  are  not.  With  the  view  of  eliminating  any  error  of 
observation  caused  by  the  pulsations  due  simply  to  the 
movement  of  the  instrument,  I  lifted  the  latter  (without 
changing  the  inclination  of  the  coils)  to  a  height  of  about 
50  centimetres  above  the  body  of  the  Presid^^  and  moved 
it  to  and  fro  in  as  nearly  as  possible  the  same  waj  I  had 
done  at  the  lower  elevation. 

I  presumed  that  if  the  pulsations  heard  were  dae  simply 
to  the  movement  of  the  instrument,  they  should  occur  with 
equal  strength  at  the  two  elevations  ;  but  if  any  portion  of 
the  sonorous  effect  was  due  to  the  influence  of  the  bullet^ 
the  pulsations  at  the  two  elevations  would  be  different  in 
intensity.  I  was  struck  by  the  fact  that,  although  the 
sonorous  pulsations  were  very  feeble,  they  were  sensibly 
louder  when  the  instrument  was  close  to  the  snr&ce  of  the 
body  than  when  it  was  raised.  Continuing  the  exploration, 
I  found  a  considerable  area  over  which  similar  effects  were 
noticed,  but  upon  carrying  the  instrument  towards  the  back 
of  the  President,  the  difference  between  the  pulsations  pro- 
duced at  the  two  elevations  grew  less  and  leas,  and  finallf 
could  not  be  distinguished. 

The  difference  in  the  loudness  of  the  sound  at  the  two  de* 
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vationa  was  so  slight  that  it  probably  would  not  have  been 
noticed  by  an  ear  unaccustomed  to  listen  to  feeble  eflFects,  and 
I  feared  that  the  general  expectation  that  the  bullet  would  be 
found  in  that  part  of  the  hodj  might  have  led  me  to  imagine 
a  difference  that  did  not  exist.  For  the  purpose  of  eliminating 
as  far  as  possible  any  personal  error,  I  requested  Mr.  Sumner 
Tainter  (who  was  the  only  other  person  present  whose  ear  had 
been  sufficiently  trained  to  be  reliable  in  such  an  emergency) 
to  repeat  the  experiments  and  let  me  know  the  result.  Upon 
our  return  to  my  laboratory  we  compared  notes,  and  I  found 
that  his  observations  tallied  with  mine.  He  declared  he 
could  not  obtain  a  distinctly  localised  effect,  but  stated  that 
he  had  observed  a  reinforcement  of  the  pulsation  over  an 
area  of  at  least  two  inches  in  the  neighbourhood  of  the  spot 
to  which  his  attention  had  primarily  been  directed,  and  that 
he  was  convinced  that  the  bullet  was  within  that  area. 

It  appeared  reasonably  certain  that  the  area  of  feeble 
sound  was  due  to  some  external  cause,  and  was  not  simply 
an  effect  of  expectancy.  In  the  absence  of  any  other  apparent 
cause  for  the  phenomenon  I  was  forced  to  agree  in  the  con- 
clusion that  it  was  due  to  the  presence  of  the  bullet,  and  I 
so  stated  in  my  report  to  the  surgeons.  I  was  by  no  means 
satisfied,  however,  with  the  results  obtained,  for  no  such 
effects  had  been  observed  before  in  our  experiments  with 
bullets.  I  tried  to  reproduce  the  effects  by  moving  the 
instrument  (fig.  18)  at  different  distances  over  a  bullet,  but 
in  every  case  where  an  effect  was  produced  the  sound  was 
quite  sharply  localised.  I  thought  that  perhaps  the  body 
of  the  patient  might  have  affected  the  result,  and  so  experi- 
mented upon  a  bullet  buried  in  a  piece  of  meat,  but  no 
difference  of  effect  was  noted.  This  led  me  to  fear  that  the 
.extensive  area  of  feeble  sound  might  have  been  due  to  some 
extensive  area  of  metal  that  was  unsuspected  at  the  time, 
and  I  proceeded  to  the  Executive  Mansion  next  morning 
(August  2nd)  to  ascertain  from  the  surgeons  whether  they 
were  perfectty  sure  that  all  metal  had  been  removed  from 
the  neighbourhood  of  the  bed.  .  It  was  then  recollected  that 
underneath  the  horse-hair  mattress  on  which  the  President 
lay  was  another  mattress  composed  of  steel  wires. 

Upon  obtaining  a  duplicate,  the  mattress  was  found  to 
consist  of  a  sort  of  net  of  woven  steel  wires,  with  large 
meshes.  The  extent  of  the  sonorous  area  having  been  so 
small,  as  compared  with  the  area  of  the  bed,  it  seemed 
reasonable  to  conclude  that  the  steel  mattress  had  produced 
no  detrimental  effect.*  I  was  unable  to  continue  experiments 
with  the  steel  mattress,  as  just  at  this  time  I  was  obliged  to 
leave  Washington  on  account  of  illness  in  my  family. 
Although  I  was  unable  for  a  long  time  afterwards  to  carry 
on  personally  Induction  Balance  experiments,  the  investiga- 
tions were  ably  continued  under  my  direction  by  Mr.  Thomas 
Gleason,  in  the  establishment  of  Mr.  Charles  Williams,  Jun., 
in  Boston. 

Expei'imenta  continued  in  Boston, 

jMr.  Tainter  fonvarded  from  Washington  drawings  of  an 
improved  apparatus  he  had  designed  to  remedy  the  defects 
of  the  instrument  shown  in  fig.  18,  in  which  the  case,  ad- 
justing screws,  &c.,  were  all  to  be  composed  of  ebonite. 

Mr.  Gleason  constructed  for  me  a  number  of  such  ebonite 
instruments  differing  slightly  from  one  another  in  detail,  and 
the  apparatus  shown  in  fig.  20  combined  the  different  points 
that  had  been  approved. 

The  two  coils,  a  b,  were  eccentrically  arranged  in  two 
circular  discs  of  ebonite,  c  d,  and  the  adjustment  was  ob- 
tained by  means  of  an  ebonite  key,  o,  like  the  key  used  for 
tuning  pianos,  which  turned  a  cam,  m,  pivoted  in  the  upper 
disc  ana  working  in  a  slot,  n,  in  the  lower  disc. 

In  order  to  prevent  any  movement  of  the  coils,  excepting 
that  produced  by  the  adjusting-key,  o,  each  coil  was  placed 
in  a  recess  turned  out  in  its  ebonite  disc,  the  edges  of  which 
were  bevelled  as  shown  at  R.  Paraffine  was  then  poured  in 
80  as  to  fill  up  each  recess.  But  this  alone  did  not  prevent 
a  slight  pulsation  of  sound  when  the  instrument  was  swayed 
from  side  to  side,  and  a  very  slight  pressure  of  the  finger  on 
the  thin  portion  of  the  ebonite  plate  under  the  coil,  b,  was 
sufficient  to  destroy  the  balance. 

This  was   remedied  by  strengthening  this  portion  by 

*  The  death  of  President  Garfield  and  the  subseqaent  poit-morUm 
examination,  howevei,  proyed  that  the  bidlet  was  at  too  great  a 
distance  from  the  surface  to  haye  affected  our  apparatus. 


means  of  a  rod  of  ebonite  which  passed  up  through  the 
centre  of  the  coil  and  through  a  slot,  i,  in  the  upper  ebonite 
plate,  and  was  clamped  firmly  after  the  adjustment  of  the 
instrument  by  an  ebonite  thumb-screw,  h.  This,  howeyer, 
increased  the  difficulties  of  adjustment.  When  the  coils 
were  adjusted  to  silence,  then  the  tightening  of  the  thumb- 
screw, H,  disturbed  the  balance ;  and  if  the  thumb-screw, 
H,  was  tightened  first,  then  the  adjustment  could  only  be 
made  by  a  series  of  jerks  on  account  of  friction.  In  practice 
we  found  it  best  to  adjust  the  instrument  almost  to  silence, 
and  then  the  tightening  of  the  thumb-screw,  h,  completed 
the  balance. 

This  was  the  form  of  apparatus  at  which  we  had  arrived 
at  the  time  of  the  death  of  President  Garfield. 

The  difficulty  of  adjusting  the  coils  led  me  ultimatelv  to 
the  idea  of  the  apparatus  shown  in  figs.  21,  22, 23, 24,  which 
is  the  most  practical  form  of  the  instrument  yet  devised. 

The  two  exploring  coils,  a  b  (fig.  21),  are  arranged  as 


Pio.  21. 

shown,  in  a  recess  turned  out  in  a  single  block  of  wood,  c. 

The  coils  are  temporarilv  connected  with  a  telephone, 
battery,  and  rheotome  in  the  manner  shown  in  fig.  1,  so 
that  they  may  be  adjusted  by  hand  to  form  a  balance.  When 
thev  have  been  arranged  in  their  position  of  silence  the 
hollow  in  the  block  of  wood,  c  (fig.  21),  is  filled  with  melted 
paraffine.  Upon  cooling,  the  two  coils  are  found  immovably 
fixed  in  one  solid  cake  of  paraffine. 

As  a  matter  of  practice  it  is  found  impossible  to  fix  the 
coils  in  this  way  exactly  in  their  position  of  silence  ;  but  by 
means  of  two  other  very  small  coils,  d  e  (fig.  22),  of  insigni- 


Fio.  22. 

Apparatus  with  which  the  location  of  the  buUet  in  the  body  of 
Col.  Clayton  was  discovered,  October  7th,  1881. 

ficant  resistance,  forming  a  sort  of  fine  adjustment  external 
to  the  explorer,  a  perfect  balance  is  easily  obtained.  In 
this  instrument  the  swaying  of  the  coils,  a  b,  produces  no 
efiect  upon  the  balance. 

The  completed  arrangement  is  shown  in  plan  in  fig.  22, 
and  the  explorer  and  balancing  coils  are  shown  separately  in 
perspective  in  figs.  23  and  24. 

On  account  or  the  small  size  and  slight  resistance  of  the 
balancing  coils,  we  were  enabled  to  make  the  adjustable 
parts  of  the  balancer  of  metal  without  practical  interference 
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with  the  sensitiveness  of  the  exploring  instrument,  and  this 
ffftve  us  the  power  of  making  very  delicate  adjustments  of 
Uie  balancmg  coils.  ,    ,    .  ^  i 

We  found  it  advisable,  however,  to  avoid  placing  metal 
over  the  sensitive  area  of  the  coils,  as  had  been  done  in  the 
instrument  shown  in  fig.  24. 


Fio.  23.  Pio,  24. 

In  the  balancing  apparatus  shown  in  fig.  25  (which  is  the 
most  perfect  one  yet  constructed),  the  lever  to  which  the 
tipper  coil  is  attached  is  made  of  hard  rubber. 

In  fig.  26  is  shown  the  most  convenient  form  of  case  yet 
devised  for  holding  the  exploring  coils. 


Fio.  25. 


By  invitation  of  Dr.  Frank  Hamilton,  experiments  were 
made  with  it  at  his  office  in  New  York,  October  7th,  1881, 
the  instruments  used  being  those  shown  in  figs.  22,  23, 24. 


Pio.  26. 


Fio.  27. 


As  this  was  the  first  successful  application  of  the  Induc- 
tion Balance  to  the  discovery  of  the  situation  of  a  ball  in 
the  body,  the  position  of  which  was  previously  unknown,  I 
may  be  pardoned  for  entering  somewhat  into  detail. 

I  shall  quote  from  the  Medical  Gazette^  of  NewYork 
an  account  of  the  experiments,  written  by  one  of  the  wit- 
nesses : 

The  First  Successful  AppUeaiion, 

On  Friday,  October  7th,  by  invitation,  several  medical  gentlemen, f 
including  the  writer,  met  Prof.  BeU  at  the  house  of  Dr.  Frank  H. 
Hamilton,  in  this  city,  for  the  purpose  of  witnessing  the  practical 
appHoation  of  his  improved  instrument. 

The  first  person  subjected  to  experiment  was  General  Calvin  E. 
Pratt,  judge  of  the  supreme  court  of  the  State  of  New  York,  and 
who  is  now  a  resident  of  Brooklyn.  General  Pratt,  at  the  battle  of 
Gaines'  MiUs,  June,  1862,  this  being  the  second  day  of  the  famous 
seven  days*  retreat  across  the  peninsula,  received  a  baU  in  his  left 
cheek,  which  penetrated  through  the  nares  and  was  lodged  in  the 
right  antrum.    Its  presence  at  this  time  was  recogui^  by  his 

♦See  Jr«fi«i/  Gazette,  October  16th,  1881,  pp.  347-349. 
t  The  foUowing  are  the  names  of  the  medical  gentlemen  who  were 
present,  each  one  of  whom  verified  personaUy  the  results  and  declared 
his  entire  satisfaction  with  every  experiment  that  was  made :  J.  C. 
Qutohinson,  J.  G.  Johnson,  and  J.  G.  Allen,  of  BrooUyn ;  Elias 
Karsh,  of  Patterson,  N.J. ;  Nathan  Bozeman,  J.  H.  Hunter,  G. 
Durant,  F.  Delafield,  L.  DamainviUe,  W.  M.  Chamberlain,  J.  H. 
Girdner,  Frank  H.  Hamilton,  and  E.  J.  Bermingham,  of  New  York. 


surgical  attendant,  Dr.  DamainviUe,  and  its  exact  position  has  been 
known  from  that  day  until  this,  it  having  given  rise  at  times  to  much 
pain  and  suffering. 

General  Pratt  nas  been  seen  by  Dr.  Hamilton  and  Dr.  Damain- 
viUe occasionaUy  from  that  time  forward,  and  they  have  from  time  to 
time  urged  upon  him  the  necessity  of  its  removal.  G^iecal  Pratt, 
however,  was  anxious  to  know  whether  Prof.  BeU's  instrument  would 
indicate  its  presence  at  the  same  point  as  declared  by  his  surgeons. 

The  results  of  the  experiment  were  conclusive  and  entirely  satis- 
factory to  General  Pratt,  the  response  being  heard  distinctly,  but  ratiier 
feebly,  by  every  person  present  in  the  room.  The  feebleness  of  the 
response  was  supposed  to  be  due  to  the  fact  that,  owing  to  its  situa- 
tion and  the  peculiar  form  of  the  instrument  containing  the  induction 
coils,  it  was  impossible  to  bring  the  centre  of  its  surface  very  near  the 
site  of  the  baU,  the  baU  being  situated  very  near  the  depreesion  at 
the  ala  of  the  nose. 

The  next  patient  was  Col.  B.  F.  Clayton,  who  received  a  wonnd  at 
the  battle  of  Cedar  Mountain,  Virginia,  Aug.  9th,  1862. 

The  missUe  was  supposed  to  be  an  Enfield  rifle  b^,  and  the  wound 
was  supnosed  to  be  mortal  by  the  medical  director  of  General  Banks' 
staff  and  his  assistants.  The  baU  passed  through  the  sternal  end  of 
the  left  clavicle,  and  was  supposed  to  have  lodged  in  the  muscles 
under  the  superior  angle  of  tne  corresponding  scapula.  The  injury 
was  f oUowed  by  complete  paralysis  of  the  left  arm,  continuing  for  t 
period  of  six  months ;  and  his  arm  has  never  yet  been  completely 
restored  to  its  normal  condition.  He  suffers  a  great  portion  of  hu 
time  from  pains  in  the  arm,  shoulder,  and  portions  of  tne  back. 

Several  smaU  fragments  of  bone  escaped  through  a  fistulous  orifioe 
formed  near  the  seat  of  the  original  wound. 

About  eighteen  months  later  an  abscess  opened  on  the  front  of  the 
chest  below  the  fifth  rib  and  to  the  left  of  the  sternum.  Thitrogh 
this  sinus  his  surgeon  was  able  to  carry  a  probe  upwards  and  badk- 
wards  towards  the  top  of  the  shoulder  several  inches,  and  which 
sinus  was  supposed  then  to  communicate  with  the  seat  of  the  baU  on 
the  back. 

Pleural  adhesions  were  recognised  by  the  medical  attendants  as 
having  occurred  in  the  upper  part  of  the  left  thoracic  cavity.  He 
has  l^n  troubled  occasionaUy  ever  since  the  injury  with  oou^ 
expectoration,  and  violent  palpitations  of  the  heart.  A  susptaon 
has  even  been  entertained  that  the  fistulous  canal  which  remained 
open  a  period  of  eighteen  months,  and  then  became  permanently 
closed,  communicated  with  the  bronchial  tubes,  but  at  no  time  was 
a  suspicion  entertained  by  him  or  his  medical  attendante  that  the  btD 
was  not  lodged  in  the  back  and  there  closely  encysted. 

We  are  disposed  to  mention  as  an  evidence  of  Col.  01ayton*8 
loyalty  and  faithfulness  as  a  soldier  that  within  six  months  of  the 
receipt  of  the  injury,  and  whUe  the  wound  was  stiU  discharging  pw 
and  blood,  he  returned  to  active  duty  with  his  regiment  and  remainsd 
in  tho  field  imtU  the  close  of  the  war. 

In  the  presence  of  the  gentlemen  assembled  Col.  Clayton  exposed 
his  chest,  and  Prof.  BeU  proceeded  to  move  the  coils  across  that  por- 
tion of  his  back  where  the  baU  was  supposed  to  be  situated,  the 
colonel  indicating  the  point  underneath  the  superior  angle  of  the 
scapula  as  that  which  had  been  fixed  upon  by  himself  and  aU  the 
surgeons  who  had  examined  him  as  its  exact  seat.  Although  being 
buried  underneath  the  scapula,  they  had  not  been  able  to  verifj 
their  diagfuosis  by  the  sense  of  touch.  Repeated  examinations  weif 
made  over  this  region  without  any  response  both  by  Prof.  BeU  ind 
several  of  the  gentlemen  who  were  present. 

The  instrument  was  then  moved  m  every  direction  across  the  back 
and  shoulders  with  the  same  result.  There  was  an  evident  fediog 
of  disappointment  on  the  part  of  Prof.  Bell  and  aU  the  gentlenm 
present,  for  no  one  entertamed  a  doubt  up  to  this  moment  that  the 
situation  of  tiie  baU  was  known  and  correctly  stated  by  Col.  Clayton. 

It  was  not  untU  the  lapse  of  half  an  hour,  and  a  thorough  ex> 
amination  on  l^e  part  of  Prof.  BeU  to  determine  if  there  was  n(^ 
perfection  in  the  working  of  the  apparatus,  that  it  ww 
I  to  move  the  instrument  along  the  front  of  the  chest. 
\  was  done  by  Prof.  BeU,  and  immediately  he  exclaimed,  *'I 
have  found  it  I  "  And  such  was  evidently  the  fact,  as  was  verified 
by  the  personal  examination  through  the  telephone  by  every  gentk- 
man  present.  The  response  when  the  instrument  was  moved  over 
the  seat  of  Uie  baU  was  loud  and  distinct,  and  left  no  room  for  doabt. 

After  aU  the  visitors  present  bad  had  the  opportnnitj  of 
Terifying  my  discovery  of  the  sonorous  spot  on  the  chest  of 
Colonel  Clayton,  experiments  were  made  to  determine  u 
accurately  as  possible  the  exact  position  of  the  baU. 

The  exploring  instrument  (fig.  23)  was  first  held  over 
that  part  of  the  chest  where  the  maximum  sound  was  ob- 
tained. The  instrument  was  then  moved  slowly  towanb 
the  left,  until  the  sound  could  no  longer  be  perceived.  The 
position  of  the  centre  of  the  instrument  was  noted,  and  a 
vertical  line,  A  b,  fig.  27,  was  drawn  with  ink  upon  the  skin 
through  that  point.  This  line  indicated  the  boundary  of 
the  sonorous  area  towards  the  left.  The  experiment  was 
then  repeated  bv  moving  the  instrument  firom  the  point  of 
maximum  souna  towards  the  right,  and  also  upwards  and 
downwards,  giving  us  the  four  boundary-lines  ^own  in  the 
diagram  (fig.  27).  The  bullet  was  thus  located  within  a 
square,  c,  of  about  one  inch. 

The  exact  situation  of  the  ball,  as  described  in  the 
Medical  Gazette — 

Was  found  to  be  within  the  thorax,  probably  in  immediat*  <*"^ 
with  the  inner  sui-f  ace  of  the  ribe,  the  point  being  a  litUe  to  tk»  w 
of  the  sternum,  between  the  third  and  fourth  ribe,  and  two  or  Aim 
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inclies  above  the  cicatrix  on  the  front  of  the  chest,  where  the  sinus, 
long  since  closed,  had  evaouated  itself,  and  in  a  direct  line  from  this 
dcaixix  towards  the  left  shoulder,  which  indicated  the  line  of  the 
track  of  the  original  sinus. 

Expriments  with  Needles. 

During  my  absence  from  Washington  and  from  all  conve- 
niences for  experimenting  personally  with  Induction  Balance 
apparatus,  I  devised  a  method  of  verifying  the  indications 
of  the  Induction  Balance  and  of  ascertaining  the  exact 
depth  at  which  a  bullet  lies  beneath  the  surface.  This 
method  was  conmiunicated  through  Dr.  Woodward  to  the 
surgeons  in  attendance  on  President  Garfield,  and  it  was 
made  the  subject  of  a  special  paper  presented  to  the  French 
Academy  of  Sciences  November  7th,  1881. 

This  method,  although  involving  extremely  slight  pain, 
would  ordinarily  be  used  only  as  a  preliminary  to  an  opera- 
tion for  the  extraction  of  a  bullet.  The  arrangement  is 
shown  in  ^g,  28.    A  fine  needle.  A,  is  connected  to  one  ter- 


Fia.  28. 

minal  of  a  telt phone,  and  the  other  terminal  makes  contact 
with  a  plate,  b,  preferably  of  the  same  material  as  that  com- 
posing the  needle.  Place  tliis  metallic  plate,  B,  against  the 
snrface  of  the  patient's  skin  and  thrust  the  needle  into  that 
portion  of  the  body  where  the  bullet  is  believed  to  be  lodged. 
When  the  point  of  the  needle  makes  contact  with  the  surface 
of  the  bullet,  c,  a  galvanic  battery  will  be  formed  naturally 
within  the  body,  the  two  poles  of  which  are  respectively  the 
leaden  bullet,  c,  and  the  metallic  plate,  B.  Under  these  cir- 
cumstances a  click  will  be  heard  from  the  telephone  each 
time  the  bullet  is  touched  by  the  needle.  This  has  been 
verified  by  experiments  upon  bullets  buried  in  a  joint  of 
meat.    The  click,  though  feeble,  is  unmistakable. 

I  have  no  doubt  that  this  method  of  exploration  alone, 
without  the  induction  balance,  would  prove  of  great  service 
npon  a  field  of  battle,  where  the  employment  of  complicated 
apparatus  is  impossible.  Mr.  Thomas  Oleason  has  recently 
communicated  to  me  the  particulars  of  an  experiment  he 
witnessed,  in  the  course  of  which  this  method  was  tried  upon 
a  living  subject.  The  surgeon  who  conducted  the  experi- 
ment was  unable  to  obtain  any  response  from  the  induction 
balance  employed,  although  from  certain  indications  apparent 
to  the  sense  of  touch  he  believed  that  the  bullet  waa  located 
in  the  part  of  the  body  submitted  to  experiment. 

To  verify  his  supposition  a  needle,  connected  as  above 
(fig.  28),  was  thrust  into  contact  with  the  hard  substance 
perceived,  but  no  response  was  made  by  the  telephone.  The 
surgeon,  however,  believing  that  the  bullet  had  been  found, 
etherised  his  patient  and  proceeded  with  an  operation,  but 
discovered,  when  too  late,  tnat  the  bullet  was  not  there. 

Further  Modifications  of  Indmtion  Balance, 

I  sailed  for  Europe  early  in  October,  1881,  and  have  had 
no  opportunity  since  of  continuing  my  researches  until  quite 
recently.  While  I  was  in  Europe,  however,  Mr.  Sumner 
Tainter  devised  a  new  kind  of  Induction  Balance  which  de- 
serves mention  here.  The  results  obtained  with  this 
apparatus  in  its  present  form  (fig.  29)  are  not  to  be  com- 
pared with  those  produced  by  the  best  instruments  described 
above,  but  there  are  undoubtedly  great  possibilities  of  future 
development. 

The  important  feature  is  that  the  exploring  instrument, 
£,  consists  of  a  single  coil,  so  that  there  is  no  possibility  of 


any  part  of  the  explorer  getting  out  of  adjustment.  All 
the  adjustments  are  made  upon  the  stationary  part  of  the 
apparatus. 

The  current  of  the  battery  is  divided  between  two  equal 
circuits.  One  of  the  primary  circuits  contains  the  coif,  a, 
and  the  exploring  coil,  E,  and  the  other  circuit  the  coil,  c, 
and  a  rheostat,  r.    Coik  A  and  o  are  exactly  similar ;  and 


Pio.  29, 

if  the  resistance  introduced  at  R  is  equal  to  the  resistance  of 
the  exploring  coil,  £,  an  acoustic  balance  can  be  obtained  by 
the  adjustment  of  the  secondary  coils,  b  d,  upon  the  primaries, 
A  c  ;  but  if  the  resistance  introduced  at  r  is  difierent  from 
that  at  E,  Mr.  Tainter  states  that  no  balance  is  possible. 

When  the  apparatus  is  adjusted  to  silence  the  approach 
of  a  bullet  to  the  coil  e  destroys  the  balance. 

Although  the  great  object  of  the  researches  that  have 
been  brought  before  you  to-day  has  been  to  find  that  ar- 
rangement of  balance  which  will  detect  a  bullet  at  the 
greatest  distance  from  the  coils  of  the  explorer,  it  must  not 
be  forgotten  that  in  every  case  the  instrument  is  more 
sensitive  to  the  presence  of  a  bullet  placed  inside  the  ex- 
ploring coils  than  to  one  exterior  to  them.  When,  there- 
fore, we  seek  the  location  of  a  bullet  in  one  of  the  limbs,  it 
may  be  advisable  to  use  an  annular  coil  large  enough  to  slip 
easily  over  the  leg  or  arm,  as  the  case  may  be. 


Pio.  30. 

In  Mr.  Tainter's  arrangement  the  exploring  coil,  e  (fig. 
29),  might  simply  be  a  large  ring  consistmg  of  a  number  of 
convolutions  of  thick  wire,  which  could  be  slipped  over  the 
limb,  or  the  ring  might  consist  of  two  coils,  forming  one 
side  of  a  Hughes  Induction  Balance. 

In  either  case  the  loudest  sound  wiU  be  produced  when 
the  bullet  is  in  the  plane  of  the  ring,  and  its  exact  location 
should  be  deduced  from  three  observations.  Supnose,  for 
instance,  that  with  the  ring  inclined  in  a  particular  direction 
the  maximum  sound  is  obtained  when  the  ring  occupies  the 
position,  A  B  rfig.  SO).  We  know  then  that  the  bullet  is  in 
that  plane.  Now,  incline  the  ring  in  some  other  direction 
and  explore  again.  Let  the  position  of  maximum  sound  be 
now  c  D.    We  know  then  that  the  bullet  is  somewhere  on 
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the  straight  line  formed  bj  the  intersection  of  the  planes, 
A  B  and  0  D.  It  is  only  necessaiy  then  to  make  a  third 
observation  with  the  apparatus  so  inclined  that  the  plane  of 
the  ring  cats  this  straight  line,  for  instance,  the  position, 
B  F.  The  point  of  intersection  of  the  three  planes,  G,  is 
then  the  exact  point  occupied  by  the  ballet. 

I  shall  conclnde  this  paper  by  the  description  of  an 
experiment  made  in  Newport,  B.I.,  a  few  days  ago.  The 
resalts  are  so  unprecedented  in  my  experience  that  I  feel 
they  cannot  be  received  as  implicitly  reliable  until  the  ex- 
penments  have  been  repeated  and  verified. 

I  had  arranged  upon  a  table  three  coils  (as  shown  in  fig. 


Fio.  31. 

31). .  The  large  flat  primary  coil,  A,  was  connected  with  a 
battery  of  four  Bunsen  elements  and  an  interrupter,  as 
shown,  and  the  two  small  secondaries  of  fine  wire,  b  c,  were 
connected  with  a  telephone. 

The  secondary,  b,  was  moved  about  on  the  primary,  A, 
until  a  position  of  silence  was  obtained.  Upon  bringiug  a 
leaden  bullet  near  c  the  balance  was  disturbed  and  a  distinct 
sound  produced  from  the  telephone.  There  is  nothing  very 
strange  about  this  when  we  know  that  the  distance  between 
A  and  c  was  only  15  centimetres,  so  that  c  was  well  within 
the  field  of  induction  of  a  ;  but  what  did  seem  extraordinary 
was  that  the  approach  of  the  large  steel  blade  of  a  penknife 
to  the  coil,  c,  produced  no  effect.  The  iron  diaphragm  of  a 
hand  telephone  brought  close  up  to  the  coil,  c,  produced  no 
sensible  disturbance  of  the  balance,  whereas  a  small  disc  of 
lead  produced  quite  a  marked  effect.  A  disc  of  copper  the 
size  of  a  telephone  diaphragm  also  produced  a  good  effect, 
but  the  sound  was  not  sensibly  louder  than  that  due  to  the 
small  leaden  disc.  A  diaphragm  of  zinc  occasioned  a  feeble 
but  distinct  disturbance  of  the  balance.  It  is  unfortunately 
the  case  that  in  all  the  forms  of  induction  balance  described 
above  lead  gives  the  poorest  effect  of  all  metals.  If  people 
would  only  make  their  bullets  of  silver  or  iron  there  would 
be  no  difficulty  in  finding  them  in  any  part  of  the  body.  In 
the  apparatus  shown  in  fig.  31,  however,  it  seems  (unless 
subsequent  experiments  should  reveal  some  fallacy)  that  we 
have  an  arrangement  which  is  sensitive  to  lead  and  not  to 
iron,  or,  at  all  events,  which  is  more  markedly  influenced  by 
lead  than  iron. 

It  is  hardly  necessary  to  state  that  when  the  coil,  c,  was 
removed  to  a  considerable  distance  from  the  primary,  A,  no 
effect  was  produced  by  the  approach  of  metal  to  the  coil,  o. 

I  have  in  this  paper  brought  before  you  an  outline  of  a 
labour  of  love  pursued  through  many  anxious  days  and 
sleepless  nights.  However  imperfect  or  disappointing  may 
be  tne  results  so  far  achieved,  they  are  sufficiently  encoun^- 
ing  to  enable  us  to  look  forward  with  confidence  to  the 
attainment  of  still  greater  perfection. 

I  hope  to  continue  these  researches  in  the  future  ;  and 
certainly  no  man  can  have  a  higher  incentive  to  renewed 
exeition  than  the  hope  of  relieving  suffering  and  saving  life. 


Eabth  Curbents. — ^A  correspondent,  writing  from  the 
Orange  Free  State,  informs  us  that  on  the  17th  November 
great  trouble  was  experienced  on  the  telegraph  circuits 
through  earth  currents,  which  he  had  never  before  known  so 
poweml. 
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CORRESPONDENCE. 


ELECTRICAL  ENGINEERING  CLASSES. 
To  the  Editors  o/Thb  Elbctbioal  Review. 

Sirs, — I  should  esteem  it  a  favour  if  you  would  insert  in 
your  journal  a  few  observations  that  I  feel  called  upon  to 
make  on  an  article  dated  December  16th,  entitled : 
"Electrical  Engineering  Classes."  I  should  not  have 
thought  of  answering  a  letter  the  writer  of  which  had  not 
the  courage  to  sign  his  name,  if  I  had  not  found  in  it  a 
flagrant  injustice,  directed  not  only  against  one  of  my 
professors,  but  against  the  City  and  Guilds  of  London 
Institute  as  a  whole. 

The  gentleman  who  signs  himself  "  One  who  Wishes  to 
Learn  "  has  not  chosen  an  inappropriate  nom  deplume^  for 
he  really  has  a  great  deal  to  learn,  since  he  has  not  been 
able  to  follow  Professor  Ayrton's  clear  and  inter^ting 
course  ;  only,  it  seems  to  me  that  such  a  pupil  is  not  very 
competent  to  form  an  opinion  on  the  lines  followed  bj  one 
of  nis  professors.  However  that  may  be,  our  zealous 
student  goes  still  farther ;  not  content  with  attacking  his 
professor  in  the  most  irreverent  manner,  he  proceeds  to 
criticise,  with  truly  inconceivable  lightness,  the  whole 
organisation  of  the  City  and  Guilds  of  London  Institute. 
According  to  him,  the  institute  is  wanting  in  system,  the 
professors  and  their  assistants  in  zeal,  the  laboratory  in 
apparatus  and  instruments !  0  tempora  /  0  mores  I  if  this 
were  really  the  case.  But  fortunately  it  is  not  so,  and  if  the 
writer  had  tried  to  deserve  the  name  he  assumes  he  would 
perhaps  have  become  acquainted  with  the  system  and  the 
method  observed  at  the  course  given  at  the  institute  which 
has  condescended  to  receive  him. 

It  would  be  easy  to  prove  to  Mr.  X  or  T,  no  matter 
which,  that  perfect  harmony  reigns  in  the  courses  given  by 
the  professors  of  the  institute  ;  every  pupil  can,  by  running 
through  his  notes,  convince  himself  of  the  truth  of  my 
assertion  ;  and  will  feel  compelled  to  acknowledge  that  all 
the  efforts  of  his  professors  are  directed  to  the  same  practical 
end.  I  have  travelled  somewhat,  and  have  examined 
attentively  numbers  of  schools  and  institutes  of  repute  on 
the  continent ;  I  can  compare  them  and  form  an  imputitl 
judgment  of  their  merits,  and  am  not  afraid  to  say,  that  by 
its  method  and  practical  tendency,  and  the  zeal  of  its 
professors  and  assistants,  the  City  and  GuOds  of  London 
Institute  can  vie  with  the  best  schools  in  Europe. 

CH.  AUG.  NUSSBAUM. 
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ELECTEICAL  INSTEUCTION. 
To  the  Editors  of  Thb  Elbotbical  Rbvibw. 

Dear  Sirs, — Somewhat  to  the  westward  of  Wardour 
Street  is  a  place  for  the  above,  as  to  which  an  inquiry  is 
made  in  jours  of  the  16th  December.  I  know  the  place 
wdl  and  therefore  do  not  name  it. 

For  practical  teaching  in  electrical  engineering  I  should 
reconmiend  your  subficriber  to  keep  to  the  eastward  of  the 
interesting  street  I  have  mentionea. 

As  one  who  knew  what  he  was  talking  about  observed 
recently,  ''Science  is  becoming  quite  an  Art,"  and  even 
though  your  correspondent's  quest  be  connected  with 
electricity,  you  will,  1  believe,  agree  with  me  that  he  cannot 
be  advised  to  forget  the  old  maxim, 

CAVEAT  EMPTOE. 


ELECTEO-MOTORS. 
To  the  Editors  of  Thb  Elbotbical  Ebview. 

Dbar  Sirs, — ^As  Mr.  Moritz  Immisch  has  obviously  not 
quite  grasped  the  meaning  of  several  points  in  my  recent 
lecture  at  the  Society  of  Arts  I  am  sorry  that  he  has  not 
waited  for  the  appearance  of  the  printed  lecture  in  the 
Society's  Journal  before  ventilating  nis  difficulties,  some  of 
which  would,  I  think,  have  disappeared  on  further  con- 
sideration. Pending  the  pubUcation  of  the  flill  text  in  the 
Society's  Journal  I  would  rather  be  excused  from  entering 
upon  the  many  points  raised  by  Mr.  Immisch.  But  as  one 
of  them  is  somewhat  outside  the  range  of  my  lecture  I  may 
perhaps  deal  with  it. 

I  think  Mr.  Immisch  makes  the  mistake  of  confounding 
together  the  efficiency  of  a  motor  ^r  se  (i,e.  the  ratio  of  the 
mechanical  power  it  performs  to  the  electrical  power  it 
absorbs)  with  the  efficiency  of  a  system  for  transmitting 
power  by  electricity,  which  system  includes  a  generator  at 
one  end  of  the  line  and  a  motor  at  the  other.  Now,  suppose 
that  at  each  end  of  such  a  line  we  place  a  dynamo  of  very 
perfect  construction,  such,  for  example,  that  each  would 
have  in  itself  an  efficiency  of  90  per  cent. 

If  everything  is  arranged  in  the  best  possible  manner  then 
the  greatest  possible  theoretical  efficiency  of  the  combination 
is  81  per  cent.  For  the  generator  will  turn  90  per  cent,  of 
the  mechanical  power  into  electrical  power,  and  90  per  cent. 
of  the  electrical  power  so  transmitted  will  be  reconverted  by 
the  motor  into  mechanical  power.  Now  the  point  at  which 
Mr.  Immisch  stumbles  is,  that  the  efficiency  of  a  system 
never  attains  this  theoretical  value  (namely,  the  product  of 
the  separate  efficiencies  of  the  two  machines)  unless  the  motor 
runs  at  so  high  a  speed  as  to  annul  the  current  sent  from 
the  generator.  He  does  not  seem  to  comprehend  that 
efficiency  is  a  ratio^  not  a  conciete  quantity,  and  that  this 
ratio  has  its  highest  theoretical  value  when  both  the  concrete 
quantities  composing  it  have  indefinitely  small  values.  But 
let  him  reflect  that  if  there  is  a  strong  current  running 
through  the  system  there  will  be  heat  waste  ;  which  neces- 
sarily implies  that  the  whole  of  the  electric  power  is  not 
being  converted  into  mechanical  power  by  the  motor. 
Again,  it  must  be  quite  c?ident  that  the  efficiency  of  a 
system  is  different  from  that  of  the  motor  per  se.  Suppose 
the  dynamo  used  as  generator  to  be  a  small  one  of  90  per 
cent,  efficiency  and  high  electromotive  force,  but  suitable 
only  for  working  up  to,  say,  one  horse-power.  Let  the  machine 
used  as  a  motor  be,  let  us  say,  a  heavy  electroplating 
dynamo,  also  of  90  per  cent,  efficiency  and  of  10 
horse-piower.  Will  any  one  who  knows  anything  about 
dynamos  or  motors  suppose  that  such  a  system  can  by  any 
possibalitjr  work  with  an  efficiency  of  81  percent.  ?  On  the 
contrary  it  will  be  about  as  inefficient  as  could  be  contrived. 
My  lecture  gave  the  reason  why  in  the  very  theory  which 
Mr.  Immisch  disputes. 

I  must  therefore  ask  Mr.  Immisch  whether,  when  he  has 
confhsed  the  efficiency  of  a  single  machine  with  the  efficiency 
of  a  system  working  together,  he  is  quite  in  place  in 
attempting  to  discredit  the  suggestions  relative  to  the  con- 
struction of  motors  thrown  out  m  my  lecture.  "  It  seems  to 
me  unlikely,"  says  Mr.  Immisch,  "  that  rules  and  standards 
for  comparing  relative  merits  of  motors  can  be  constructed 
open  foundations  such  as  this."  It  would  have  been  better 
if  Mr.  Immisch  had  not  mixed  up  rules  and  standards  for 


comparing  the  relative  merits  of  motors  with  the  rules  and 
theories  for  comparing  the  relative  merits  of  systems.  I  d.o 
not  mind  his  discrediting  my  motor,  and  saying  it  is 
in^cient :  for  I  can  prove  him  wrong,  if  he  is  wrong.  I 
do  not  mind  his  discrediting  my  theory  of  transmission  of 
power  by  a  system,  because  my  theory  is  not  mine,  but  is 
simply  mathematical  reasoning,  capable  of  bein^  expjeri- 
mentally  proved.  But  I  do  object  to  Mr.  Immisch  saying, 
in  effect,  that  because  he  can't  comprehend  my  theory  of 
transmission  of  power  by  a  system,  that  therefore  my  rules 
and  standards  for  the  merits  of  motors  are  not  to  be  trusted. 
Lastly,  I  will  put  one  point  to  Mr.  Immisch.  He  says 
that  when  the  motor  was  allowed  to  run  "the  current  itself, 
as  measured  by  a  current-meter,"  was  "necessarily  falling 
off."  Now,  a  falling-off  in  the  current  could  only  arise  from 
one  of  two  causes,  either  from  an  increase  in  the  resistance 
of  the  motor,  or  from  an  opposing  electromotive  force  in  the 
motor  itself.  Which  does  Mr.  Immisch  suppose  it  to  be  ? 
He  surely  ought  to  have  made  the  tests  necessary  to  con- 
vince himself  which  it  is,  in  the  case  of  his  own  motor, 
before  he  rushes  into  print  with  criticisms  on  the  theory  of 
motors  in  general. 

1  am,  dear  Sirs,  yours  faithftilly, 

SILVANUS  P.  THOMPSON. 

[This  letter  from  Prof.  Thompson  renders  it  quite  unneces- 
sary that  we  diould  reply  to  Mr.  Immisch. — Eds.  Elbc.  Rbv. 

THE    SOCIETY    OP     TELEGRAPH     ENGINEERS 
AND  OP  ELECTRICIANS. 

To  the  Editors  of  The  Elbotbical  Review. 

GEirrLEMEN, — In  perusing  your  interesting  report  of  the 
Proceedings  of  the  Society  of  Telegraph  Engineers  and  of 
Electricians  I  was  somewhat  disappointed  to  find  that  the 
question  of  supplying  provincial  members  of  the  society  with 
books  from  the  library  had  again  passed  unnoticed. 

As  we  are  shortly  to  have  the  rarcels  Post  in  operation, 
it  cannot  surely  be  difficult  to  arrange  for  those  who  do  not 
reside  in  London  enjoying  the  advantages  of  so  valuable  a 
library.  The  books  might  be  sent  direct  to  the  applicant, 
or  in  the  case  of  laree  towns  where  there  are  many  members, 
let  one  be  appointed  to  act  as  local  secretary,  to  whom  all 
applications  for  books  should  be  addressed,  and  through 
whom  all  books  should  be  issued  and  returned. 

The  few  pence  incurred  for  transmission  would  be 
ungrudgingly  paid,  and  the  society  would  gain  by  an 
increased  membership,  a  larger  sale  of  catalogues,  and  by 
the  deepened  interest  of  its  members. 

Thanking  you  in  jjrospective  for  the  insertion  of  this 
note  in  your  excellent  journal, 

I  am,  yours  truly, 
FAREHAM. 

THE  INSTITUTE  OP  PATENT  AGENTS. 
To  the  Editors  of  The  Electrical  Review. 

Sms,— In  your  article  on  the  Institute  of  Patent  Agents 
you  speak  of  the  names  of  the  Fellows  being  a  guarantee  of 
efficiency.  But  is  it  not,  to  say  the  least,  surprising  that  a 
body  of  gentlemen  who  are  to  sit  in  judgment  upon  the 
qualifications  of  others  should  not  have  been  called  upon  to 
give  some  more  substantial  proof  of  their  own  qualifica- 
tions ?  Might  not  the  excluded  (or  "  non-induded ") 
members  of  the  profession  reasonably  ask,  in  the  language  of 
Scripture,  "  Who  made  ye  to  be  judges  and  rulers  over  us  ?  " 
I  am.  Sirs,  your  obedient  servant, 

ONE  OF  THE  NON-INCLUDED. 

London,  December  21th, 


Electricity  as  a  Power  Transmitter.— -From  Glas- 
gow we  learn  that  some  months  ago  Mr.  Joseph  Atkinson, 
an  employi  of  Messrs.  Denny,  Dumbarton,  while  engaged 
fitting  zinc  sheathing  to  the  shell  of  the  s.s.  Shark  by  his 
patented  process,  used  a  Siemens  D  7  generator,  driven  by 
an  ordinary  donkey-engine.  Through  a  distance  of  150 
yards  a  power  equivalent  to  6  horse-power  was  transmitted 
to  a  motor  near  the  vessel's  side,  enabling  the  work  to  be 
expeditiously  and  economically  carried  out.  The  process  is, 
of  course,  available  at  any  time. 
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NOTES. 


Elbotbio  Lighting. — ^The  Lord  Provost  of  EdiQbu^h, 
in  moTiDg  the  adoption  of  a  recommendation  to  the  effect 
that  the  resolation  of  the  special  meeting  of  14th  November 
last  to  apply  for  a  Provisional  Order  under  the  Electric 
Lighting  Act,  1882,shonldnotbeactednpon,  stated  the  reasons 
why  the  committee  appointed  had  departed  from  their  previous 
resolution.  He  said  that  at  that  time,  as  they  would 
remember,  there  were  notices  of  applications  for  Provisional 
Orders  from  no  less  than  seven  different  companies.  There 
was  now  only  a  notice  from  one,  consequently  they  had  no 
longer  to  fear  their  streets  would  be  broken  up  by  a  great 
many  companies,  and  they  would  only  have  this  company  to 
treat.  In  the  next  place,  a  very  important  meeting  tock 
place  between  Mr.  Chamberlain,  as  representing  the  Board 
of  Trade,  and  deputations  &om  nearly  all  the  corporations 
in  England  ana  Scotland.  There  they  learned  most 
distincuy  that  no  permissive  order  would  be  acceptable  to 
the  Government— that  the  Electric  Act  was  specially  passed 
for  the  purpose  of  encouraging  science — and  it  would  not  be 
permitted  that  anv  bogus  order  should  be  brought  forward 
simply  to  test  what  the  electric  light  could  do.  The 
matter  was  remitted  to  the  Lord  Provost's  Committee,  with 
powers. 

The  Jarrow  Town  CouncO,  after  some  discussion,  recently 
came  to  the  conclusion  that  it  was  not  advisable  for  them 
to  apply  for  a  licence  to  supply  the  electric  light  just  at 
present. 

We  hear  that  the  recent  installations  of  the  electric  light 
on  Tyne  side  are  giving  much  satisfaction  and  that 
preparations  are  now  being  made  for  several  important 
extensions. 

The  Bootle  Town  Council,  to  "  avoid  the  hasty  adoption 
of  a  defective  system  of  electric  light,*'  are  to  oppose-  the 
applications  of  the  Hammond,  Giilcher,  and  Swan  companies 
for  Provisional  Orders. 

On  Friday,  the  15th  inst.,  the  Giilcher  electric  light  was 
exhibited  in  Scotland  for  the  first  time.  The  warehouses  of 
Messrs.  P.  &  W.  M'Lellan,  engineers, Trongate,  Glasgow,  were 
lighted  by  five  arc  lamps  and  a  series  of  incandescence  lamps. 
The  warehouses  were  visited  by  a  large  number  of  merchants, 
shipbuilders,  and  other  business  men,  all  of  whom  expressed 
themselves  well  pleased  with  the  installation. 

The  local  press  of  Dundee  say  that  in  the  midst  of  many 
failures  or  very  partial  successes,  the  electric  lighting  of  the 
Fine  Art  Exhioition  has  been  a  marked  success.  Mr. 
Macwhirter,  A.B.A.,  the  eminent  landscape  painter,  on  the 
occasion  of  his  recent  visit  to  Dundee,  spoke  in  terms  of 
approbation  of  the  light,  which  he  considered  superior  in 
steadiness  and  purity  of  colour  to  the  electric  light  in  the 
Boyal  Academy  last  winter. 

The  Dundee  Gas  Commissioners  have  decided  to  lodge 
an  application  for  a  Provisional  Order. 

The  minutes  of  the  Glasgow  Watching  and  Lighting 
Committees,  dated  December  15th,  contain  a  letter  from 
the  manager  of  the  Brush  Electric  Light  Company  in 
regard  to  street  lighting  by  electricity,  and  proposing  that 
the  Glasgow  municipal  authorities  should  adopt  the  same 
plan  as  Dundee  and  Aberdeen.  In  these  two  towns  the 
company  have  agreed  to  run  a  sufScient  number  of  lamps 
to  light  the  streets  at  so  much  per  lamp  per  hour,  in  order 
that  their  system  mav  be  fairly  tested,  and  be  free  from 
all  expnses  therewith  beyond  the  sum  per  lamp  agreed  upon, 
and  the  usual  assistance.  The  letter  was  reserved  for  future 
consideration. 

The  new  Boyalty  Theatre,  to  accommodate  two  thousand 

Eersons,  and  h'ghted  with  the  Brush  electric  light,  was  to 
ave  been  opened  at  Chester  on  Saturday  night,  but  at  the 
last  moment  it  was  discovered  that  the  mechanical  stage 
would  not  work,  and  several  hundred  persons  had  to  be 
turned  away.  The  electric  light  was  tested,  and  was  found 
to  be  a  great  success.  The  tneatre  was  opened  on  Tuesday 
with  the  pantomime  of  Aladdin  and  his  Wonderful  Lamp. 

On  the  20th  inst.  Messrs.  Bril  Brothers,  Newcastle-on- 
Tyne,  introduced  the  electric  light  for  the  illumination  of 
their  overground  and  underground  works  at  South  Brance- 


peth  Colliery.  The  system  selected  was  the  Maxim- Weston. 
Nine  lamps  are  on  the  pit-heap  and  in  the  en^e-house,  and 
twenty-four  underground — seventeen  being  m  one  pit,  and 
light  the  shaft,  )x)ttom,  sidings,  stables,  and  engine-house. 
A  double  engine  with  a  pair  of  10-inch  cylinders  with 
20-inch  stroke,  at  a  speed  of  90  revolutions  per  minute, 
which  gave  800  revolutions  on  the  dynamo,  was  used.  A 
second  engine  is  in  a  forward  state,  and  will  shortly  be  ready 
for  work,  when  the  whole  of  the  surface-works,  colliery 
oflSces,  manager's  and  engineer's  houses,  &c.,  will  be  Ughted 
by  electricity.  The  engines  for  working  the  dynamos  are 
driven  by  steam  got  firom  the  waste  heat  of  the  coke-ovens, 
which  are  close  by. 

Last  week  the  JablochkofiT  electric  light  was  used  to 
enable  the  workmen  to  proceed  without  stopping  with  the 
building  of  the  H6tel  M^tropole,  in  Northumberland 
Avenue.  A  successful  installation  of  this  system  of  lighting 
has  just  been  completed  at  Lindal  Moor  Mines,  UlverstoDy 
for  Messrs.  Harrison  &  Co.  Sir  Henrv  Vivian  has  sent  the 
company  information  of  its  successful  introduction  to  bis 
mines  in  Norway. 

On  Saturday  last  the  electric  light  was  shown  for  the  first 
time  in  the  streets  of  Aberdeen.  The  start  does  not  appear 
to  have  been  quite  satisfistctory,  but  the  moon  was  saddled 
with  the  blame.  On  Monday,  however,  the  light  on  the 
streets  was  very  much  improved,  while  the  lighting  of  the 
Industrial  and  Art  Exhibition  called  forth  the  praises  of  all 
who  visited  the  exhibition.  The  local  contemporary,  speak- 
ing of  it,  says, ''  The  great  contrast  between  the  elecirio 
lignt  and  the  gas  in  the  adjoining  hall  was  at  once  apparent. 
There  can  be  no  doubt  that,  so  far  as  the  interior  lighting  of 
the  large  spaces  was  concerned,  there  was  no  comparison 
between  the  two." 

In  the  First  Division  of  the  Court  of  Session,  Edinborgh, 
on  the  15th  inst.,  Mr.  Alison  presented  a  petition  for  the  New 
Glenduffhill  Coal  Company,  No.  58,  "Vyest  Regent  Street, 
Glasgow,  asking  that  the  Universal  Electric  Company,  No. 
4,  Bdtic  Street,  Bridgeton,  Glasgow,  be  wound-up,  and  that 
interdict  be  granted  against  the  sale  of  the  company's  efTects. 
The  respondent's  company  is  now  insolvent,  and  two  of  its 
creditors  have  already  obtained  decrees  against  it,  and  have 
advertised  a  sale  of  its  effects.  Their  lordships  granted 
interim  interdict,  and  ordered  the  petition  to  be  intimated 
to  the  respondents.  The  Universal  Electric  Company  was 
incorporated  in  December,  1881.  It  was  establishai  to 
purchase  patents  for  the  improvement  of  electric  lamps  and 
apparatus  used  in  making  them,  and  also  improvements  in 
dynamo-electric  machines.  The  capital  of  the  company  was 
originally  £20,000,  in  8,000  shares  of  £5  each.  It  was 
su&equently  increased  to  a  nominal  capital  of  £250,000, 
but  no  part  of  the  increase  has  been  issued. 

On  Thursday  evening,  7th  instant^  a  highly  interesting 
and  instructive  lecture  on  "Electric  Lighting"  was  deliverea 
at  the  Town  Hall,  Brecon,  by  W.  S.  Rawson,  Esq.,  M.A. 
(late  of  Christ  College,  Brecon;,  who  is  now  with  the  firm 
of  Messrs.  Woodhouse  and  Rawson,  electrical  engineers*  11, 
Queen  Victoria  Street,  Loudon. 

The  Yorkshire  Brush  Electric  Light  and  Power  Com- 
pany (Limited),  Leeds,  is  lighting  the  Dewsbury  Theatre 
by  means  of  arc  lamps  :  one  Tamp  is  erected  at  the  front  of 
the  building,  one  in  the  auditorium,  and  one  focussing  light 
on  the  front  of  the  stage.  At  present  the  effect  is  very  good 
for  scenic  purposes  and  the  managers  are  quite  satisfied  with 
the  result.  The  company  are  now  fixing  two  more  lamps  at 
the  wings  on  either  side  of  the  stage  in  order  to  coonter- 
act  the  shadows  cast  by  the  ballet  girls  firom  the  intense 
light  of  the  focussing  lamp.  The  dynamo-electric  madiine 
is  driven  by  a  small  cylinder  engine  in  a  turning  shop  adjoin* 
ing.  This  is  the  first  theatre  in  England  lighted  with  arc 
lamps.  The  installation  is  under  the  supervision  of  Mr. 
A.  Gay,  one  of  the  company's  electricians. 

The  Dover  Town  Council  have  decided  to  abandon  their 
application  for  powers  to  supply  electricity  for  lighting  and 
other  purposes. 

At  a  recent  meeting  of  the  lighting  committee  of  the 
Dundee  Police  Commissioners  an  offer  was  snbmitted  by  the 
representative  of  the  Brush  Electric  Light  Company  (Soot- 
land)  to  maintain  16  2,000  candle-power  arc  lamps,  the 
lamps  to  bum  from  sunset  till  daylight,  for  six  montbsy  at 
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the  rate  of  l^d.  per  lamp  pr  hour,  on  condition  that  the 
commissioners  erected  suitable  lamp-posts  and  supplied 
engine  power  for  the  dynamo.  If  the  company  gave  the 
engine  power  then  the  rate  would  be  8d.  per  lamp  per  hour. 
The  sub-committee  appointed  to  consider  this  proposal 
report  that  the  terms  proposed  amount  to  three  times  the 
sum  required  to  light  the  same  area  by  gas.  The  oflFer  has 
been  rejected  and  the  committee  instructed  to  consider  the 
matter  further  and  again  report. 

At  Drewsbury  the  market  place  was  effectively  illuminated 
by  the  electric  light  last  week.  A  number  of  elegant  designs 
were  shown  to  great  advantt^e. 


Electric  Light  in  India.— The  opening  of  the  Sirhind 
Canal  at  Rupar  on  the  Sutlej,  by  H.E.  the  Viceroy  of  India, 
aflForded  to  the  Eastern  Electric  Light  and  Power  Company 
an  opportunity  of  displaying  an  installation,  consisting  of 
both  Arc  and  Incandescence  lighting,  such  as  has  never  been 
seen  in  India.  The  camps  of  the  Viceroy,  the  Lieut. 
Governor  of  the  Punjab,  the  Civil  and  MiUtary,  and  the 
Native  Chiefe  were  brilliantly  illuminated  by  48  Brush 
Arc  lamps  of  2,000  candle-power  each,  from  the  22nd  until 
the  26th  November,  and  the  reception  and  dining  tents  of 
the  Viceroy  were  lighted  by  36  Lane-Fox  Incandescence 
lamps  of  20  candle-power,  causing  intense  astonishment  in 
the  minds  of  the  many  thousand  natives  who  crowded 
nightly  round  the  engines  and  dynamos  employed  in  the 
working — so  much  so  that  police  had  to  be  employed  to 
keep  them  back.  On  the  night  of  the  24th  the  current 
used  for  the  h'ghting  of  the  Incandescence  lamps  was  trans- 
mitted to  lamps  lighting  the  Eailway  Station  for  the 
departure  of  H.E.  the  Viceroy.  As  soon  as  his  train  left 
the  current  was  returned  to  his  camp.  The  necessary  power 
was  supplied  by  three  16-light  Brush  Dynamos,  driven  by 
portable  engines. 

Transmission  of  Power  by  Electricity. — At  the 
works  of  the  Railway  and  Electric  Appliances  Company, 
Polmadie,  Scotland,  the  first  practical  application  of  the 
transmission  of  power  to  a  distance  in  evenr-day  use  in 
Scotland  has  been  made  by  Mr.  Rankin  ^Kennedy.  By 
means  of  two  dynamo-electric  machines,  designed  and  made 
by  him  at  the  above  works,  a  power  of  from  four  to  five 
horse  is  transmitted  from  the  line  shafting  of  the  turning 
and  fitting  shop  of  the  works  through  two  small  copper 
wires  to  the  department  occupied  by  the  carpenters  and 
pattern-makers  on  the  opposite  side  of  the  yard  of  the 
works.  The  power  thus  transmitted  is  used  by  the  car- 
penters and  pattern-makers  for  driving  the  large  saws 
cutting  their  wood,  and  is  completely  under  their  control. 
By  means  of  a  simple  handle  or  lever  a  man  can  start  a 
8aw,  cut  his  wood,  and  then  stop  the  saw  again,  just  as 
simply  as  if  he  had  a  small  engine  with  steam  laid 
on  ready  to  start  when  wanted.  In  fact,  the  power  is 
only  expended  when  wanted.  In  this  example  of  electrical 
transmission  of  power  two  of  Kennedy's  patent  dynamos 
are  used.  One,  the  generator  which  supplies  the  current, 
is  seated  on  the  floor  of  the  turning  shop  of  the  works, 
and  is  driven  by  a  belt  from  the  line  shaft  which  drives 
all  the  machinery  of  the  works.  This  generating 
machine  runs  all  day,  and  from  it  two  copper  wires  are  led 
away  to  the  carpenters'  and  pattern-makers*  shop,  which 
wires  are  fixed  and  connect  to  the  other  Kennedy's  patent 
dynamo,  which  is  seated  on  the  floor  of  the  carpenters*  and 
pattern-makers'  shop.  This  second  dynamo  machine  receives 
the  current  from  the  first,  and  its  shaft  revolves  at  a  speed 
of  600  revolutions  per  minute,  and  a  belt  from  the  pulley 
on  this  shaft  drives  the  saws  when  the  circuit  is  closed  by 
the  switch.  Logs  of  wood  seven  inches  thick  can  easilv  be 
cut  up  by  the  circular  saw  driven  in  this  way.  Mr.  W.  B. 
Brain,  one  of  the  proprietors  of  the  Trafalgar  Collieries, 
Forest  of  Dean,  who  for  a  long  time  past  has  been  much 
interested  in  the  application  of  electricity  as  a  motive  power, 
has  lately  had  erected  at  his  colliery  a  pump  driven  bv 
electricity.  In  this  case  the  pump  is  placed  undergrouna, 
and  is  employed  for  pumping  the  water  that  accumulates  in 
the  deep  workings  to  the  bottom  of  the  pit.  An  electric 
motor  is  used  for  driving  the  pump,  the  motor  being  con- 
nected with  a  dynamo  machine  placed  on  the  surface.  The 
pump,  which  is  of  the  ordinary  plunger  form,  has  a  lift  of 
some  115  feet,  and  has  to  force  tne  water  through  about  500 


yards  of  pipe  to  the  bottom  of  the  shaft,  whence  the  water 
IS  raised  by  the  ordinary  steam  pumps.  The  quantity 
of  water  thus  raised  is  2,400  gallons  per  hour.  The  result 
of  this  application  has  proved  most  satisfactory,  and  Mr. 
Brain  proposes  to  still  further  extend  the  system  of  electrical 
transmission  of  power.  The  electrical  arrangements  were 
intrusted  to  the  Pyramid  Electric  Compaay,  and  were  carried 
out  under  the  supervision  of  the  managing  director,  A.  Le 
Neve  Foster,  Esq.    

The  Telephone  in  Scotland. — The  Aberdeen  Town 
Council  are,  in  fiiture,  to  include  a  charge  of  10s.  in  the 
statement  of  Fire  Attendance  Expenses  in  respect  of  the 
telephone  connections  which  have  been  provided  by  the 
Council  between  the  residences  of  certain  members  of  the 
fire  brigade  and  the  police  officer.  The  number  of  fires  per 
annum  is  given  as  30,  and  the  telephone  connections  cost 
about  £1  a  fire.  The  Insurance  Companies  are  to  pay  the 
second  half  of  the  £. 

From  a  popular  lecture  on  "  The  Telephone,"  delivered 
by  Mr.  Ross,  the  National  Telephone  Company's  Manager, 
on  Saturday,  the  16th  inst.,  at  Aberdeen,  it  appears  tnat 
there  are  dready  100  subscribers  to  the  Exchange,  and 
applications  for  nearly  as  many  more  are  waiting  acceptance. 

The  telephone  is  being  rapidly  extended  in  Dundee  ;  both 
Companies  registering  from  9  to  16  new  subscribers  weekly. 

Fkom  Edinburgh  and  Glasgow  good  progress  is  reported. 

Winter  Electric  Exhibition,  Royal  AQUARiinr, 
Westminster. — The  engineer  to  the  Exhibition,  Mr. 
Will.  D.  Gooch,  informs  us  that  it  is  shortly  to  be  opened. 
Motive- power  to  the  amount  of  nearly  500  horse-power  has 
been  arranged  for  by  the  direction  of  the  Aquarium,  in  the 
buildings  specially  erected  as  machine  annexes.  The  body 
of  the  hall  will  be  devoted  to  arc  hghting,  which  will  be 
represented  by  14  or  1.5  systems,  several  being  new.  The 
space  underneath  the  galleries  and  the  galleries  themselves 
are  subdivided  into  courts  for  the  purpose  of  exhibiting  the 
several  systems  of  incandescence  lighting  and  fittings  ap- 
plicable to  it.  The  ground  floor  of  the  whole  of  the  build- 
ing and  parts  of  the  galleries  are  apportioned  out  to  ex- 
hibitors for  the  purpose  of  displaying  the  different  acces- 
sories of  electrical  application,  the  most  notable  feature  of 
which  will  be  the  motors,  14  in  number,  which  will  drive 
machinery.  The  dining  annexe  will  be  lighted  by  Messrs. 
Ferranti,  Thompson  &  Ince,  with  850  incandescent  lights, 
actuated  by  one  of  their  new  machines.  There  are  five 
courts  fitted  up  for  the  display  of  the  Edison  electric  light 
and  the  different  features  of  the  Edison  system.  All  the 
remaining  courts  are  occupied  by  other  firms  to  illustrate 
either  new  incandescence  lamps  or  fittings  for  their  use. 
Thus  the  whole  of  the  premises  of  the  Aquarium  will  be 
occupied  for  the  exhibition,  which  will  very  fairly  represent 
all  tne  present  systems  of  lighting  and  transmission  of 
motive-power  by  electricity. 

The  Metropolitan  Brush  Company  have  contracted  to 
light  up  the  Imperial  Theatre  during  the  course  of  the 
eSiibition,  and  we  understand  that  their  installation  will  be 
ready  by  January  6th.  The  exhibition  is  easily  accessible, 
and  should  not  fail  to  prove  of  great  interest. 

A  Royal  Subscriber  to  the  Telephone  Exchange.— 
Ajuda  Palace,  the  town  residence  of  His  Majesty  Don 
Luiz  I.,  King  of  Portugal,  was  early  this  month  connected 
to  the  public  telephone  exchange  in  Lisbon,  Don  Luiz  thus 
being  the  first  European  monarch  who  has  had  a  telephone 
line  to  a  public  exchange.  The  majority  of  th^  ministers 
are  already  connected  to  the  exchange  from  their  respective 
Oabineies,  as  well  as  the  Civil  Governor,  General  Commander 
of  the  Military  Division,  Municipality,  and  the  Commander 
of  the  Municipal  Gucu*d,  to  which  last  His  Majesty  first 
spoke,  in  order  to  try  the  telephone,  with  which  he  expressed 
his  complete  satisfaction  and  surprise,  as  "the  voice  of  the 
general  seemed  to  come  from  inside  the  case,"  as  also  with 
the  elegant  appearance  of  the  instruments,  which  consist  of 
a  Gower-Bell  and  magneto  call  mounted  on  a  backboard, 
the  whole  being  speciauy  got  up  in  black  and  gold  by  the 
Telephone  Construction  and  Maintenance  Company.  His 
Majesty  honoured  Mr.  H.  S.  Samuel,  the  manager  of  the 
company,  and  Mr.  A.  Danvers,  the  compaujr's  engineer, 
with  an  interview  on  the  occasion,  during  which  the  tele- 
phone and  the  way  it  is  used  were  explained  to  him. 
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NEW  PATENTS— 1882. 


6961.     '*D7naino  or  magneto-eleotric  machines."    G.  L.  Andebs 
and  J.  B.  Hkkokb.    Dated  December  13. 
6977.     "  Galvanic  batteries. "    J.  Raptrpp,    Dated  December  14. 

6002.  **  Apparatus  for  lighting  interiors  by  electricity  and  other 
illuminating  agents."  A.  M.  Claez.  (Communicated  by  G.  Trouv^.) 
Dated  December  16.  j  / 

6003.  "Electrical  conductors,  couplings,  switches,  and  terminal 
connections."     S.  H.  Eiocenb.    Dated  December  16. 

6004.  "  Electrical  installation  fittings."  S.  H.  EiocEifS  and  R.  I. 
Babnbb.    Dated  December  16. 

6019.  "Dynamo-electric  machines."  W.  S.  Hobbt.  Dated 
December  16. 

6020.  "Telephonic  apparatus."  G.  L.  Aia)EBS  and  J.  B.  Hbnokb. 
Dated  December  16. 

6023.  "Telephonic  apparatus."  W.  R.  Lazb.  (Communicated 
by  G.  M.  Torrence.)    Dated  December  16. 

6046.  "  Electric  lamps  or  lighting  apparatus."  H.  H.  Laeb. 
(Communicated  by  J.  Kremenezky.)    Dated  December  18. 

6067.  "Electrical  gas  lighting  apparatus."  S.  E.  Pattisow. 
(Communicated  by  W.  A.  Drysdale  and  C.  W.  Bailey.)  Dated 
December  19. 

6076.  "  Incandescent  electric  lamps."  L.  A.  Gboth.  (Commu- 
nicated by  A.  Bernstein.)    Dated  December  20. 

6083.  "  Electro-motors  or  machines  for  generating  electricity." 
L.  Milnb  and  L.  B.  Milleb.     Dated  December  20. 

6086.  Telephonic  apparatus."  W.  R.  Lakb.  (Communicated  by 
M.  F.  Tyler.)     Dated  December  20.     {Complete.) 

6102.  "Insulator  for  telegraphic  and  like  wires."  A.  G. 
Bessohaieb.    Dated  December  2 1 . 

6106.  "Electric  meters."  F.  H.  Vablet  and  J.  R.  Sheabeb. 
Dated  December  21. 

6118.  "Construction  of  the  receptacles  or  vessels  of  secondary 
batteries."    G.  Binswakoeb.    Dated  December  22. 

6146.  "Dynamo-electric,  magneto -electric,  or  electro-dynamic 
machines."    R.Matthews.    Dated  December  23. 

6160.  "  Automatic  electric  signalling  apparatus  for  railways,  also 
applicable  to  other  purposes."  H.  J.  Haddan.  (Communicated  by 
H.  Fortin  and  J.  J.  Langlet.)    Dated  December  23. 

6153.  « Elootrio  and  othor  lamp«."  J.  M.  Flbtohss.  Dated 
December  23. 

6164.  "Apparatus  for  the  production  of  the  electric  light." 
A.  M.  Clabk.  (Communicated  by  L.  Gerard  and  W.  V.  Bonsor. 
Dated  December  23. 

6183.  "Electrical  generators  and  motors."  T.  J.  HandfoBd. 
(Communicated  by  T.  A.  Edison.)    Dated  December  27. 

6186.  "  An  improved  electric  arc  laanp."  A.  M.  Clabk.  (Com- 
municated by  Solignac  et  Cie.)    Dated  December  27. 
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1919.  "  Electric  arc  lamps."  J.  Lea.  Dated  April  22.  6d.  Ha» 
for  its  object  the  better  regulation  of  the  feed  of  the  carbon  or 
carbons,  in  order  to  insure  a  steady  light ;  and  at  the  same  time  to 
be  able  to  employ  carbons  of  greater  length  than  heretofore. 
According  to  the  invention,  the  upper  carbon  is  held  in  position  by 
rollers  (by  preference,  three^,  two  of  which  are  held  in  a  metal  frame 
for  their  liarings,  while  tne  third  is  a  riding  or  "jockey"  roUer, 
adjustable  to  any  given  pressure  by  means  of  a  spring  and  adjusting 
screw.  These  rollers  are  so  constructed  as  to  allow  ot  different  aixea 
carbons  being  placed  between  them.  The  feeding  action  for  lowering- 
the  upper  carbon,  as  consumed,  is  as  follows:  A  solenoid  or  aa 
electro-magnet  is  employed  and  actuates  a  gripping  lever  for  the 
purpose  of  revolving  the  rollers,  and  this  solenoid,  or  electro-magnet 
18  connected  as  a  shunt  from  the  main  circuit.  Tliis  shunt  circuit  is 
divided  to  aUow  of  a  variable  resistancein  order  to  increase  or  decrease 
the  motion  of  the  feeding  lever.  A  second  solenoid  or  electro-magnei 
is  employed  to  form  the  arc  by  separating  the  upper  and  lower 
carbons.  A  projecting  arm  is  placed  upon  the  frame  of  the  jockey 
roller  in  such  a  position  that,  should  the  carbons  be  apart,  the  feeding* 
solenoid  or  electro-magnet  acts  upon  and  releases  Uie  jockey  roller, 
and  allows  the  carbons  to  come  into  contact.  A  Bhort-circuitin^ 
arrangement  is  placed  upon  the  frame  of  the  jockey  roller,  so  that 
when  the  upper  carbon  is  consumed,  a  contact  is  made,  and  the  lamp 
out  out,  but  allowing  all  the  other  lamps  in  the  same  circuit  to 
continue  burning. 

1940.  "Electric  batteries."  W.  R.  Lake.  (A  communication 
from  abroad  by  Louis  Maiche,  of  Paris.)  Dated  April  24.  6d. 
Relates  to  the  battery  described  in  the  number  of  the  Review  for 
April  16th,  1882. 

1946.  "  Telephone  alarms."  W.  M.  Bbown.  (A  communicatioxi 
from  abroad  by  J.  F.  KetteU,  of  America.)  Dated  April  25.  8d. 
Relates  to  the  apparatus  described  in  the  number  of  the  Electbigax» 
Review  for  July  16th,  1882. 

1946.  "Secondary  batteries."  C.  V.  BoTS.  Dated  April  25. 
6d.  Relates  to  improvements  in  the  construction  of  secondary  bat* 
teries  whereby  a  considerable  economy  of  time  may  be  effected  in  tlio 
operation  of  "  forming  "  such  batteries,  whilst  at  the  same  time 
better  results  are  obtained.  According  to  the  invention,  in  lieu  of 
coating  the  lead  plates  of  secondary  batteries  with  oxides  or  salta  of 
lead,  the  inventor  coats  metallic  plates  or  other  supports  with  a  layer 
of  finely-divided  lead  produced  in  the  manner  next  hereinafter 
described.  For  this  purpose  he  melts  lead  and  pours  it  into  a  box  or 
suitable  receptacle  in  which  it  may  be  gently  moved  until  it  beginB  to 
granulate.  He  then  causes  the  box  to  be  violently  shaken,  by 
machinery  or  otherwise,  so  that  the  lead  is  thrown  in  all  directions  in 
the  box  and  reduced  to  a  fine  powder.  When  sufficiently  cool,  the 
powder  is  removed  and  sifted  from  larger  particles.  This  lead  dost 
may  then  be  shaken  up  with  a  weak  solution  of  merouir  and  washed 
wiui  water.  It  is  then  spread  in  layers  on  metallic  plates  or  other 
supports,  and  compressed  sufficiently  to  make  it  bind  together.  The 
plates  are  then  arranged  so  that  they  may  lie  in  a  weak  acid  solution  ; 
or,  in  lieu  of  spreading  the  lead  dust  on  plates  or  supports  as  before 
mentioned,  it  may  be  consolidated  so  as  to  render  an  aitificial  support 
unnecessary,  the  electrodes  so  prepared  being  used  in  a  weak  acid 
solution  as  before. 


1896.  "  Telephonic  and  telegraphic  signalling  apparatus."  A.  C. 
Bbowk  and  H.  A.  C.  Saundebs.  Dated  April  20.  6d.  This  invention 
has  for  its  object  improvements  in  telephonic  and  telegraphic  sig- 
nalling apparatus.  The  purpose  of  this  invention  is  to  enable  a  number 
of  stations  connected  by  one  line-wire  to  communicate  under  such 
conditions  that  any  station  can  speak  to  any  other,  the  remaining 
stations  meanwhile  being  prevented  from  overhearing  or  interrupting. 

1901.  "Voltaic  batteries."  A.  R.  BEifNETT.  Dated  April  21. 
4d.  This  invention  has  for  its  object  the  production  of  an  improved 
cheap  and  effective  voltaic  battery,  and  is  a  further  development  of 
the  invention  for  which  letters  patents  have  been  granted  to  the  said 
A.  R.  Bennett,  No.  302,  1882.  To  form  the  negative  portion  of 
this  improved  battery,  the  inventor  uses  an  electrode  of  iron,  steel, 
copper,  gold,  silver,  nickel,  cobalt,  or  any  of  the  platinum  group  of 
metals,  tne  ^ape  of  which  ia  immaterial,  with  or  without  a  paclang 
of  fragments  oi  the  same  metal  placed  in,  or  containing,  a  solution 
of  potassium  monoxide,  potassium  hydroxide,  sodium  monoxide,  or 
sodium  hydroxide.  These  monoxides  or  hydroxides  may  be  used 
separately,  or  they  may  be  mixed.  The  inventor  also  uses  a  solution 
01  peimanganate  of  potassium  mixed  with  one  or  more  of  the  foregoing 
solutions,  excepting  those  of  sodium  monoxide  or  sodium  hydroxide. 

1915.  "Electric  lamps."  W.  T.  Whitema^.  (A  communication 
from  abroad  by  Messieurs  M.  Bauer  and  Company  of  Paris.)  Dated 
April  22.  6d.  This  invention  consists  partly  of  improvements  on  an 
invention  for  which  letters  patent.  No.  2038,  dated  lOtti  May,  1881, 
were  granted  to  H.  J.  Haddan,  and  the  said  improvements  consist 
firstly  in  using  a  horseshoe  electro-magnet  for  actuating  and  control- 
ling the  motion  of  the  carbons  in  electric  arc  lamps,  the  said  magfnet 
bein^  so  mounted  in  the  lamp  as  to  be  capable  of  vibrating  or  turning 
on  pivots  or  axes  formed  at  the  ends  of  the  bar  by  wmch  Uie  two 
limbs  of  the  magnet  are  connected.  The  said  two  limbs  of  the 
magnet  are  of  unequal  length,  and  the  pole  of  the  longer  limb  is 
curved  with  a  radial  curve,  the  centre  of  which  is  the  axis  on  which 
the  magnet  turns.  The  said  magnet  is  so  mounted  in  the  lamp  that 
the  pole  of  its  shorter  limb  bears  against  the  iron  rod  carrying  the 
upper  carbon.  The  said  improvements  consist  further  in  forming 
the  pole  of  the  shorter  limb  of  the  magnet  which  bears  against  the 
rod  carrying  the  upper  carbon,  as  hereinater  described. 


2037.  "  Manufacture  of  electric  incandescent  lights  in  the 
vacuum."  A.  L.  Joubselin.  Dated  April  29.  2d.  Relates  to 
the  manufacture  of  incandescent  lamps,  and  consists  in,  first,  the 
means  of  constructing  the  transparent  shell  and  insulating  the  oon» 
ductors ;  second,  the  treatment  of  the  materials  from  which  the  in- 
candescing carbons  are  made ;  third,  the  manufacture  of  the  incan- 
descing carbons ;  and  fourth,  the  attachment  of  the  carbons  to  the 
conductors.     {Prov'sional  only.) 

2092.  "Electric  light  apparatus."  C.  Leveb.  Dated  May 
3.  8d.  The  first  part  of  this  invention  has  for  its  object  improve- 
ments in  electric  lamps  where  the  light  results  from  the  cdeotrio 
current  passing  between  points  or  pencils  of  carbon.  The  way  the 
inventor  accomplishes  this  part  of  the  invention  is  preferably  by  oom- 
mencing  in  an  inverse  manner  to  that  usually  employed  in  electric 
arc  lamps,  i.e.,  the  carbon  electrodes  in  the  lamp  do  not  make  contact 
with  each  other  before  the  electric  current  is  sent  through  the  lamp. 
Instead  of  employing  an  electro-magnet  or  solenoid  in  the  main 
circuit  to  separate  the  carbon  points  for  the  production  of  the  voltaic 
arc  as  is  usually  the  case,  the  mventor  employs  an  annature  lerer  in 
combination  with  a  spring,  weight,  g^as^ous  or  fluid  pressure  to 
separate  the  carbon  pomts  to  the  required  distance  for  the  display  of 
the  voltaic  arc,  this  distance  being  regulated  b^  means  of  a  set  aareew 
acting  on  the  said  armature  lever  and  limiting  its  movement.  Acting 
on  the  opposite  end  of  this  armature  lever,  and  in  an  opposite 
direction  to  the  spring  weight,  gaseous  or  fluid  pressure  is  an  electro- 
magnet in  a  shunt  circuit  of  a  considerably  greater  reeistanoe  than 
that  of  the  arc  from  which  it  is  shunted  or  deftved.  The  annatue 
lever  is  free  to  move  on  a  pivot  or  fulcrum  pin  fixed  to  the  castings 
preferably  of  brass  or  other  diamagnetic  metal — in  which  are 
enclosed  the  shunt  electro-magnet  and  clip  or  other  device  by  which 
the  said  armature  lever  can  raise  the  upper  carbon  holdei^whi<ii 
slides  through  the  said  casting  —  by  means  of  the  said  spring, 
weight,  gaseous  or  fluid  pressure. 

2126.  "Producing  electric  currents."  K.  Pabeelssi.  Dated 
May  6.  2d.  For  the  purposes  of  invention  the  inventor  digs  a  pit 
or  hole  so  deep  as  to  be 'at  its  bottom  perpetually  covered  with  water. 
Into  it  he  places  zinc  in  any  quantity,  large  or  small,  according  to 
the  force  to  be  produced,  llien  by  the  side  of  the  zinc,  or  at  any 
distance,  even  though  thousands  of  miles  from  it,  but  also  in  a  pit  or 
hole  like  that  just  described,  are  placed  one  or  more  pieces  or  plates 
of  some  other  metal,  or,  still  better,  some  mineral  containing  larg^ 
quantities  of  carbon,  for  instance,  coal,  coke  or  graphite.  After 
having  then  connected  the  zinc  with  the  other  mineral,  by  means  of 
a  good  conductor,  for  instance  an  iron  wire,  the  inventor  obtains  a 
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▼igorooa  galvanio  current.  This  onrrent  has,  moreoyer,  the  property 
tliat  its  oondaotor  does  not  require  isolation,  and  can  therefore  l>e 
placed  without  any  i8olating>  enyelope  in  the  g^round  and  even  in 
water  !  !  !  !  !     (Provitionalonly.) 

2128.  *'  Begnlating  and  utilising'  electric  currents."  W.  Asthub. 
Dated  May  5.  6d.  The  object  of  the  invention  is  so  to  affect  a  sub- 
division of  the  electric  current  used  for  lighting  electric  lamps  or 
other  purposes,  that  the  resistance  shall  remain  the  same  whether  the 
current  is  turned  on  to  the  electric  lamp  or  otherwise,  whilst  at  the 
same  time  there  is  no  loss  of  power  whilst  the  current  is  not  being 
utilised.  To  attain  this  object,  the  inventor  breaks  up  the  main 
cable  at  two  stations,  say,  at  different  ends  of  a  street,  into  a  number 
of  smaller  cables  or  wires,  equal  to  the  number  of  lamps  required 
between  the  stations,  and  each  wire  is  connected  and  balanced  so  that 
the  resistance  may  be  equal.  At  the  lamp  the  current  when  not  iu 
use  passes  through  an  accumulator,  or  some  other  resistance,  equal  to 
the  resistance  of  the  electric  lamp,  and  the  wires  are  so  arrang^  that 
when  the  current  is  turned  on  to  the  electric  lamp,  or  used  for  other 
purposes,  the  accumulator  or  resistance  is  cut  out. 

2136.     **  Forming  lead  for  secondary  batteries,  &c."    T.  Cuttbiss. 

g*artly  a  communication  from  abroad  by  G.  Guttriss,  of  America.) 
ated  May  6.  4d.  Kelates  to  a  process  of  forming  or  preparing 
lead  in  the  shape  of  plates,  or  otherwise,  for  secondary  batteries  or 
magazines  of  electricity,  by  means  of  combinations  in  suitable 
proportions  of  sulphuric  acid,  nitric  acid,  and  chromic  add,  and  an 
electric  current ;  also  to  an  improvement  in  the  construction  of 
batteries  whereby  a  more  enduring  battery  is  obtained. 

2136.  **  Incandescent  lamps."  J.  Bapieff.  Dated  May  6. 
4d.  This  invention  consists  oi  improvements  in  the  construction  of 
electric  lamps  made  with  carbon  filaments  or  strips,  by  the  carbonisa- 
tion of  suitable  organic  substances  cut  before  or  afterwards  in 
proper  shape  or  form,  and  the  deposition  upon  them  of  pure  carbon 
from  carboniferous  liquids,  gases  or  vapours,  by  electricity,  or  heat,  or 
both.  Besides  the  oidinary  means,  the  carbon  filament  may  be  made 
by  the  carbonisation  of  organic  substances  such  as  collodion  prepared 
from  gun-cotton  flux,  &c.,  and  deposited  from  the  solution  by  suit- 
able means  in  the  shape  of  sheets,  plates,  or  ribands  or  threads, 
after  which  upon  this  may  be  deposited  carbon  in  a  pure  state  from 
liquid  g^ases  or  vapours.  Under  the  names  of  carboniferous  gases  or 
vapours  the  inventor  uses  gt^oline,  benzine,  chloroform,  &c.,  but  of 
more  importance,  gases  or  vapours  obtained  from  liquids  not  contain- 
ing hy^gen,  such  as  chemical  compounds  of  carbon  wiUi  chlorine 
and  bromine,  sulphur  and  iodine,  separate  or  together,  or  a  mixture 
of  these  or  any  other  substances  similar  in  natures.  To  obtain  the 
carbon  filament  by  this  deposition  of  the  pure  carbon  thereon  from  the 
above-named  gases  or  vapours,  not  only  of  equal  resistance  but  idso 
of  the  same  fineness  of  the  grains  of  deposited  carbon,  the  iifVentor 
uses  an  improved  automatic  arrangement.  The  volume  or  fineness  of 
the  gprains  of  the  deposited  carbon  on  the  said  filament  depends  upon 
the  temperature  to  which  it  is  heated  (by  the  passing  of  the  current 
through  it),  providing  this  temperature  is  high  enough  to  decompose 
the  surrounding  carboniferous  medium.  (This  process  may  be  called 
the  treatment  of  the  filament.)  It  is  obvious  therefore  that  if  the 
temperature  of  the  filament  remains  the  same  or  changpes  regularly 
the  same  fineness  of  the  carbon  deposit  will  result.  To  obtam  this 
necessary  result  the  inventor  divides  the  electrical  current  into  as  many 
branches  as  possible,  according  to  its  streng^  and  the  requirements, 
and  inserts  in  each  of  these  branches  the  filament  to  be  treated  and  an 
automatic  electrical  or  magneto-electrical  arrangement  which  will 
come  into  play  when  the  filament  has  acquired  the  proper  resistance, 
will  cut  off  the  heating  current  from  it  and  at  the  same  time  sub- 
stitute in  the  circuit  a  resistance  equal  to  that  of  the  completed 
filament ;  it  is  evident  that  the  current  in  the  other  branches  where 
the  other  filaments  are  in  the  course  of  treatment  will  not  be  affected. 
For  the  more  effectual  sealing  of  the  conductors  the  inventor  forms 
the  lower  part  of  the  bulb,  or  case  into  a  tube,  cylindrical  and  slightly 
conical ;  after  the  introduction  of  the  carbon  filament  clamps  and  oon- 
duotore  into  the  bulb,  he  takes  a  glass  thimble  or  cup  of  such  a  size 
as  may  be  convenientiy  introduced  into  this  tube,  leaving  the  annular 
space  for  the  conductors  as  small  as  possible.  To  complete  the  sealing 
and  to  produce  uniformity  in  the  size  of  the  finisned  lamps,  the 
inventor  heats  to  the  necessary  degree  the  said  tubular  part  of  the 
lamps  and  thimble,  and  after  introducing  into  the  latter  a  suitable 
core  or  tool,  he  squeezes  the  whole  togpether  to  form  the  desired  shape. 

2138.  "Apparatus  for  producing  electric  currents,  &c."  A. 
MnxAB.  Dated  May  6.  2d.  Kelates  to  improvements  in  apparatus  for 
producing  electric  currents,  and  which  may  also  be  employed  for 
obtaining  motive-power.  The  improvements  consist  in  employing,  for 
the  purpose  of  producing  electric  currents,  an  electro-magnet,  or  a 
permanent  magnet,  so  constructed  that  each  of  the  two  poles  of  the 
magnet  forms  cireles  concentric  with,  or  disposed  symmetrically  to 
eada  other,  so  that  the  space  which  separates  the  two  circles  is  also 
oireular.     (ProvUumai  only.) 

2144.  **  Electric  lamps.'*  J.  H.  Johnson.  (A  communication 
from  abroad  by  J.  M.  A.  G^rard-Lescuyer,  of  Paris.)  Dated  May 
6.  6d.  Belates  to  electric  lamps  and  consists  of  a  peculiar  method 
of  arranging  and  supporting  the  carbons  or  candles. 

2186.  '*  Incandescent  electrical  lamps.'*  H.  Lea.  Dated  May 
9.  6d.  Has  for  its  object  to  facilitate  the  connecting  and  discon- 
necting of  incandescent  electrical  lamps  to  and  from  the  brackets  and 
supports  carrying  them  and  simultaneously  connecting  and  discon- 
necting the  carbon  filament  of  the  lamp  with  the  electrical  con- 
ductors by  which  electricity  is  supplied  to  the  lamp. 

2184.  **  Electro-magnetic  and  magneto-electric  engines."  C.  F. 
Vablkt.  Dated  Maj^  9.  2d.  A  hoUow  iron  cylinder,  free  to  move, 
has  another  cylinder  inside  it.  They  are  united  together  or  worked 
out  of  ^  the  soUd.  This  compound  cylinder  is  mounted  so  as  to  rotate 
upon  its  axis.  Magnetism  is  imparted  to  it  by  an  arrangement  of 
magnets  or  a  hollow  helix  surrounding  it,  so  that  the  double  cylinder 
forms  one  of  the  poles  of  the   magnet.    In   between  these   two 


cylinders  is  placed  another  magnetic  cylinder  which  may  be 
stationary  or  made  to  rotate.  This  oylindfer  is  wrapped  with  wire 
parallel  to  its  axis.  This  cylinder  forms  the  other  pole  of  the  magnet. 
\Frovm<mal  only.) 

2185.  '*  Electro-magnetic  and  mag^eto-eleotric  engines."  G.  F. 
Yablbt.  Dated  May  9.  2d.  This  invention  is  designed  for  the 
production  of  rotary  motion  from  electric  currents  or  electric  currents 
from  rotary  motion,  and  f  or  gettingrid  of  or  grreatly  reducing  the 
burning  at  the  places  of  contact.  Where  the  word  magnet  is  used  in 
this  specification  it  is  to  be  understood^that  any  mag^etisable  metal 
is  meant.  The  mag^nets  are  sometimes  permanent,  sometimes  electro- 
magnets according  to  circumstances.  The  first  method  of  carrying 
out  this  invention  consists  of  placing  two  or  more  magfnet  ban  end 
to  end  free  to  rotate  axially  in  either  direction.  Near  to  or  sur- 
rounding each  bar  is  placed  the  hollow  pole  of  a  mag^t.  Each 
alternate  bar  may  be  a  fixture.  On  passing  a  current  through  the 
bars  rotation  is  produced.  These  rotating  bare  are  connected  by 
gearing  or  otherwise  with  the  apparatus  to  be  moved.  If  the  bars 
are  rotated  a  current  of  electricity  is  generated.  The  second  method 
of  canying  this  invention  into  operation  consists  of  a  long  magnet 
bar  having  magnet  cUscs  upon  it.  The  discs  have  near  them  or 
around  them  a  mag^net  ring,  and  the  bar  in  between  the  discs  passes 
through  a  hole  in  a  magnet,  or  a  magnet  or  magnets  are  brought 
near  to  it.  If  the  north  poles  of  the  magnets  be  presented  to  the 
discs  the  south  poles  of  the  magnets  are  presented  to  the  bar 
between  the  discs.  On  passing  an  electric  current  through  the  bar 
from  end  to  end  rotation  is  produced.  The  discs  may  in  some  cases 
be  insulated  from  the  iron  bar  and  have  spring  rubbers  connecting 
the  circumference  of  the  disc  with  a  point  near  the  centre  of  eacm 
disc.  When  the  bar  is  rotated  currents  of  electricity  flow  between 
the  centre  and  circumference  of  the  disc.  For  the  convenience  of 
constructing  this  machine  each  alternate  magfuet  has  a  disc  screwed 
into  it.  This  disc  has  a  hole  through  which  the  bar  passes ;  in  order 
to  put  this  disc  over  the  bar  it  is  made  in  two  halves  and  pinned 
together  so  that  when  put  together  and  screwed  inside  the  pole  of 
the  fixed  magnet  it  acts  as]a  portion  of  it.     (Provmonal  only.) 

2207.  **  Electro-magnetic  and  magneto-electric  engines."  G.  F. 
Vablbt.  Dated  May  10.  2d.  This  invention  may  be  constructed 
with  one  moving  spindle,  but  two  or  any  multiple  of  two  spindles  are 
preferred.  The  object  is  to  get  a  conductor  moving  between  the 
poles  of  magnets  so  as  to  ^nerate  currents  of  electricity.  A  de- 
scription of  5ie  apparatus  with  four  parallel  spindles  will  illustrate 
other  combinations.  On  the  further  end  of  the  left-hand  spindle  is 
placed  an  insulated  conducting  disc.  On  the^  rest  of  that  swindle 
are  placed  insulated  conducting  reels.  On  the  intermediate  spmdles 
are  placed  insulated  discs.  On  the  right-hand  spindle  are  placed  in- 
sulated reels,  and  at  its  near  end  an  insulated  disc.  These  discs  and 
reels  are  either  geared  together  by  teeth  cut  in  their  peripheries,  or 
are  made  to  overlap  each  other  and  touch,  or  nearly  so,  or  they  may 
rotate  between  fixed  pieces  of  conducting  materialB  curved  so  as  to  fit 
portions  of  the  peripheries.  When  combined,  they  form  a  continuous 
conductor ^rom  leit  to  right,  back  from  right  to  left,  and  so  on. 
These  discs  are  slotted  from  the  circumference  towards  the  centre  to 
prevent  false  conduction.  These  slots  may  be  filled  with  non- 
conducting material,  such  as  vulcanite.  In  order  to  make  the 
resistance  at  the  junctions  as  small  as  possible,  jets  of  ^  fluid  metal 
(such  as  meroury)  are  made  to  play  upon  them,  or  the  discs  may  dip 
into  trays  of  fluid  metal  to  effect  the  same  purpose.  In  between 
these  discs  are  placed  poles  of  magfnets,  so  that  the  rotating  discs  cut 
the  magnetic  rays  and  produce  one  continuous  current  from  one  end 
of  the  machine  to  the  other.     (Provisional  only.) 

2226.  **  Dynamo -electric  machine."  T.  Floyd  and  T.  Eibzland. 
Dated  May  11.  2d.  It  is  proposed  to  make  the  field  mag^nets  them- 
selves revolve,  and  in  a  direction  opposite  to  that  of  the  armature,  so 
that  if  both  were  being  driven  at  a  speed,  say,  of  1,000  revolutions  per 
minute,  the  speed  wiA  which  the  lines  of  force  were  being  cut  would 
be  the  same  as  if  the  field  magnets  were  fixed  and  the  armature 
driven  at  2,000  revolutions  per  minute— thus  getting  the  same  result 
from  a  madiine  driven  at  a  moderate  speed,  as  one  constructed  on  the 
present  system  driven  at  a  very  high  speed,  or  if  driven  at  a  maxi- 
mum speed  obtaining  twice  the  amount  of  electricity  that  could  be 
obtained  from  one  constructed  on  the  ordinary  plan.  The  specifica- 
tion also  relates  to  the  g^eneral  construction  of  the  machine.  (PrO" 
visional  only.) 

2226.  **  Incandescent  electric  lamp."  T.  Flotd  and  I.  Pbobebt. 
Dated  May  11.  2d.  The  improved  incandescent  electric  lamp  which 
forms  the  subject  of  this  apj^cation  for  letters  patent  is  constructed 
as  follows  :— The  inventors  take  a  glass  globe,  either  spherical  or  not, 
and  provided  at  both  top  and  bottom  with  a  stem  or  prolongation, 
and,  naving  exhausted  tiie  air  from  the  globe,  they  place  inside  it 
one  or  more  carbonaceous  fibres  at  approximately  equal  distances 
from  each  other,  and  from  the  centre  oi  the  globe.  These  fibres  are 
attached  at  each  end  to  the  opposite  conducting  wires  of  the  electric 
source,  the  said  conducting  wires  passing  through  the  stem  or  pro- 
longation of  the  globe.     (Provisional  only.) 


CITY  NOTES,  REPORTS,  MEETINGS,  &c. 
THE    PHCENIX    ELECTRIC    LIGHT    COMPANY. 

A  HEETiNO  of  the  above  company  was  held  at  its  offices  in  Geor^ 
Street,  Hanover  Square,  at  eleven  o'clock  a.m.,  on  the  22nd  inst.,  m 
pursuance  of  a  notice  issued  by  the  directors,  in  order  to  discuss  and 
pass  a  resolution  for  the  voluntary  winding-up  of  the  company. 
After  the  Secretary  had  read  the  notice  convening  the  meeting. 
The  Ghfurman,  in  a  few  words,  stated  that  the  reasons  for  the  pro- 
posed winding-up  were  the  collapse  in  the  value  of  electric  under- 
takings, promises  by  various  persons  to  take  shares  not  having  been 
fulfilled,  many  shareholders  having  failed  to  pay  the  calls,  failure  to 
dispose  of  concessions,  and  the  vendor  refusing  to  grant  further  time 
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for  payment  of  pnrchase-moofij.  Hie  Chairman  urged  tliat  the 
directors  considered  these  reasons  qoite  sufficient,  and  asked  the 
meeting  to  cany  the  resoh^ion  for  a  Tolimtarj  winding-up,  which  he 
then  moved. 

The  motion  having  been  seconded, 

Sfr.  C.  P.  Whiteley  stated  that  h^  did  not  doubt  but  that  eveiy 
fhftrfth*^^^**^  would  agree  with  the  directors  that  a  winding'-up  was 
inevitable,  but  that,  for  Ids  part,  all  agreement  with  the  diiectors 
ended  here,  and  that  he  would  endeavour  to  prove  that  the  directors 
were  notfit  and  proper  perscms  to  be  intrusted  with  the  winding-up.  In 
the  first  place,  he  protested  most  strongly  against  the  meeting  being 
called  at  such  an-unusually  early  hour  as  eleven  o*clo(^  in  the  morn- 
ing. The  offices  were  in  Uie  West  End,  and  it  was  impracticable 
for  many  business  men  to  get  there  so  early,  besides  which  many 
country  shareholders  would  be  able  to  attend  only  by  staying  the 
previous  night  in  Xxmdon.  The  reasons  given  by  the  chairman 
for  the  windmg-up  were  not  the  true  ones.  As  to  the  non-payment  of 
caUs  there  was  a  legal  remedy,  po  that  that  excuse*  was  a  friv.olous 
one.  As  to  promises  to  take  up  shares  not  being  fulfilled,  he  con- 
tended that  excuse  proved  that  the  directors  improperly  proceeded  to 
allotment  on  shadowy  promises  of  support.  If  these  promises  had 
been  hon&jide  made,  why  did  not  the  directors  get  the  persons  making 
them  to  apply  in  the  usual  way  and  stake  the  application  money. 
As  to  failure  in  disposing  of  concessions  he  remarked  that  the  pro- 
spectus stated  that  one  offer  was  actually  made  for  Scotland  alone  for 
£40,000,  and  that  other  offers  to  the  extent  of  £145,000  were  under 
consideration.  As  to  the  vendors  closing'  the  contract  he  ventured  to 
assert  that  it  was  an  arranged  thing  in  order  to  offer  some  show  of 
excuse  for  getting  out  of  lability.  He  asserted  that  the  true  reason 
for  asking  a  v<duntaiy  winding-up  was  that  the  promoters  and 
direct(»a  who  were  in  the  same  boat,  saw  that  they  could  not 
galvanise  this  corpse  of  a  company  into  a  semblance  of  vitality,  that 
tnis  phcenix  would  not  rise  fnm  its  ashes,  and  they  wished  to  shirk 
their  liability  under  a  winding-up  voluntary,  that  is,  under 
their  own  auspices  and  in  the  way  that  suited  them — ^not  the 
shareholders.  In  due  course  he  would  propose  an  amendment, 
but  he  would  first  prove  that  the  directors  were  not  competent  to  dis- 
tribute such  assets  as  remained.  The  chairman  stated  that  the 
directors  had  a  heavy  stake  in  the  concern.  Wdl,  what  was  their 
stake  ?  Three  of  them  held  500  shares  each,  one  100  shares,  another, 
a  baronet,  had  risked  the  enormous  sum  of  five  pounds  in  the  con- 
cern, and  the  remaining  one  the  same  stupendous  sum  of  five  pounds. 
No  doubt  most  of  the  shareholders  had  been  caught  by  the  glowing 
prospectus  which  deliberately  stated  that  an  offer  to  purchase  the 
concession  for  Scotland  for  £40,000  had  beeu  received  and  that 
further  offers  to  the  tune  of  £145,000  were  under  consideration.  Now, 
the  first  issue  of  shares  was  to  be  £125,000.  What  a  tempting  bait ! 
An  enormous  profit  to  start  with.  The  directors  now  qui^y  say 
they  have  failed  to  dispose  of  any  concessions.  Who  made  the  offer  ? 
Was  any  deposit  made  ?  If  these  offers  were  at  all  doubtful  why 
were  they  made  the  feature  of  the  prospectus  ?  Theprospectus  held 
put  that  the  business  of  the  company  would  be : — ^The  manufacture 
of  electrical  apparatus,  the  lighting  of  cities,  towns  and  villages  (why 
not  go  down  to  cow  sheds  at  once  ?)  in  England,  Scotland,  Ireland, 
the  ^sle  of  Man  and  the  Channel  Islands,  the  manufacture  of 
chemicals  and  the  sujiply  of  motive -power.  Now,  then,  what  capital 
did  the  directors  oonoder  sufficient  to  carry  on  all  this  magi^cent 
show  of  business?  The  public  were  allotted  shares  to  the 
extent  of  £13,691,  so  that  the  concern  was  started  with  the  sum 
of  £13,691  as  the  utmost  that  could  be  received  by  calls  to  the  full 
amount,  and  this  would  take  three  months  at  the  earliest  bv  the 
articles,  the  actual  cash  received  on  allotment,  previous  to  calls,  being 
£3,415.  Now,  the  first  thing  to  be  done  was  to  pay  to  the  promoters, 
according  to  agreement,  £5,000  for  the  expenses  of  the  promotion. 
Next,  the  sum  of  £30,000  in  cash  had  to  be  paid  to  the  promoters  as 
part  of  consideration  money.  How  much  was  left  to  manufacture 
dynamos,  apparatus,  and  chemicals,  pay  salaries,  directors*  fees, 
agents'  commission,  and  travelling  expenses,  purchase  furniture,  and 
light  up  the  whole  of  England,  Ireland,  &c.,  &c.,  as  per  prospectus  F 
further,  we  were  clogged  with  an  "old  man  of  the  sea,"  in  the 
shape  of  a  £40,000  sleeping  partner,  that  amount  being  credited  in 
shares  to  prolhoters  as  balance  of  purchase.  So  Uiat  the  case  stood 
thus :  When  we  had  paid  £5,000  for  expenses  of  promotion,  £30,000 
to  promoters  as  part  purchase,  and  bought  office  furniture,  &c.,  we 
could  start  business ;  but  then  Mr.  Promoter,  sleeping  partner,  says : 
"I  want  two-thirds  of  all  the  profits;  you  who  find  the  coin 
must  be  content  with  one- third.'*  It  was  gross  incompetence  (if 
not  worse)  for  our  directors  to  start  business  with  no  capital — for  our 
£13,691  belonged  to  promoter  as  part  of  £5,000  and  £30,000<-he 
repeated  with  fw  capital,  a  debt  of  £16,309,  and  a  partner  to  take 
two-thirds  of  the  profit.  Not  content- with  mismanaging  the  con- 
cern so  far,  the  directors  on  the  24th  June  entered  into  an  agreement 
with  the  promoter,  whereby  the  £70,000  purchase-money  was^to  be 
paid,  £45,000  in  shares  and  £25,000  in  cash.  What  right  had  the 
directors  to  do  this  without  consulting  the  shareholders  P  and  ought 
they  not  to  have  returned  the  allotment  monev  at  once  ?  It  was  the 
old  story,  **  Don't  let  the  money  go  back,  we'll  take  anything  rather 
than  liotlung."  However,  not  content  even  with  this  the  directors, 
having  started  a  Bankrupt  Company  over  head  and  ears  in  debt, 
pluuffe  a  little  further  into  the  mire,  for  on  the  4ih  of  July  these 
gentlemen^  actually  enter  into  an  agreanent  to  purchase  from  an 
Electric  Light  Syndicate  some  patent  of  an  indefinite  nature  for  the 
sum  of  £40,000.  Where  on  earth  was  the  money  to  come  from? 
He  had  not  had  time  to  search  the  agreements  between  the  vendors, 
promoters,  and  secretary,  to  see  if  the  usual  clause  precluding  the 
directors  proceeding  to  allotment  on  an  insufficient  application  for 
shares  was  inserted,  but  if  these  agreements  permittea  an  allotment 
on  £14,000  worth  of  shares,  then  there  was  again  gross  mismanage- 
ment somewhere.  Now  the  directors  asked  for  a  voluntary  winding- 
up.  What  specially  prompted  them  to  desire  it  to  be  voluntary? 
•5  asked  that  question  was  this  -—He  had  taken  Uie  trouble 


to  examine  the  register  of  shareholders,  and  in  it  he  found 
Mr.  Waters,  the  promoter,  credited  with  45,000  shares.  This 
was  uUra  rires  to  begin  with,  being  contrary  to  prospectus. 
He  also  found  that  Mr.  Waters  was  debited  with  27,243 
shares  transferred  and  sold  to  other  persons,  leaving  only  17,757 
then  standing  in  his  name.  Why  did  the  directors  allow  thk? 
If  the  promoter  had  been  a  man  of  honour,  he  would  not  have  parted 
with  a  single  share  imtil  the  company  was  properly  and  honestly 
floated.  What  did  it  look  like  ?  Why,  that  Mr.  Waters  saw  that  the 
bubble  must  burst,  and  took  care  of  No.  1.  £27,243  was  beUer 
than  nothing.  If  he  could  so  readilv  dispose  of  £27,000  woorth 
of  scares',  why  did  he  not  place  some  of  the  unallotted  shares  of  the 
company,  and  so  enable  them  to  start  business  with  some  pretence  to 
capital  f  No  doubt  Mr.  Waters  thought  this  £27,243  was  safe  in  his 
pocket,  but  that  remained  to  be  seen.  He  (Mr.  Whiteley)  would  do 
his  best  to  make  Mr.  Waters  disgorge.  Ajuother  curious  disclosure 
remained  to  be  brought  to  the  light.  A  3Ir.  Jabez  Poulson  had 
applied  for  1,000  shares,  and  the  directors  have  actually  taken  his 
promissoirnote  for  £250  for  the  amount  of  deposit  and  allotment 
money.  Well,  he  maintained  that  as  the  directors  had  chosen  to 
accept  the  responsibility  of  taking  a  promissory  note  they  were 
personally  liable  for  the  amount.  Now  he  was  not  aware 
how  many  writs  had  been  issued  against  the  company,  but 
he  knew  that  one  writ  had  been  issued  ag^ainst  the  company 
by  a  holder  of  500  sliares  for  a  return  of  the  money 
I>aid  by  him  on  the  g^und  of  misrepresentation.  In  order  to  stop 
these  writs,  and  to  secure  a  fair  distribution  of  the  assets,  Mr.  Hou^h, 
a  large  shareholder,  had  in  conjimction  with  himself  presented  a 
petition  for  the  winding-up  of  Uie  company  under  the  direction  of 
the  High  Court  of  Justice,  and  that  petition  would  be  persevered 
with  to  the  end  in  default  of  satisfactory  terms  being  made  with  the 
bondjidc  shareholders.  The  promoters  ought  to  return  to  the  share- 
holders  the  whole  of  the  money  th^  had  paid.  The  promoters  would 
then  only  have  to  bear  the  cost  of  floating  the  company,  which  ought 
never  to  have  been  floated,  and  the  cost  of  winding-up  would  be 
saved.  If  the  petition  went  on  the  petitioners  would  most  assuredly 
try  to  make  the  promoters  and  directors  responsible  personally  for 
tlieir  misrepresentations  and  mismanagement.  If  the  directors  would 
like  time  to  consider  his  proposal  he  would  consent  to  this  meeting 
being  adjourned  for  a  fortnight,  but  if  they  pressed  their  resolution 
he  would  move  as  an  amendment — **That  this  meeting  cordially 
supports  the  petition  for  winding-up,  under  the  direction  of  the 
High  Court  of  Justioe,  and  authorises  the  petitioners  to  proceed  with 
the  petition  with  energy  and  despatch.*'  Those  shareholders  who 
cared  to  give  their  support  to  the  petition  would  incur  no  liability  by 
so  doing,  as  he  was  not  standing  alone  in  the  matter,  and  he  had 
sufficient  guarantees  from  influential  shareholders  to  cover  expenses 
in  the  event  of  failure,  an  eventualitr  he  did  not  anticipate  for  one 
moment.  In  conclusion  he  urged  the  shareholders  not  to  throw  in 
their  lot  with  the  directors,  gentlemen  who,  however  worthy  they 
might  be  in  the  outside  world,  had  displayed  in  this  miserable  oonoem 
sudi  lamentable  incompetence. 

Mr.  Tompsett  thoroughly  agreed  with  all  Mr.  Whiteley^s  remarks. 
The  affairs  of  the  company  had  not  been  properly  started  and 
culpable  neglect  had  been  shown  by  the  directors.  He  thoroughly 
supported  the  winding-up  under  the  direction  of  the  Court  as  the 
only  satisfactory  course  open  to  them  and  he  begged  to  second  the 
resolution  to  that  effect  moved  by  Mr.  Whiteley. 

Mr.  Hough  stated  that  the  object  of  the  petition  was  not  to  wreck 
the  company,  and  if  the  directors  could  satioy  the  shareholders,  well 
and  good,  but  if  not,  then  the  shareholders  must,  of  course,  look  out 
for  thmr  own  interests.  Bearing  this  in  mind,  he  thought  the 
suggestion  for  an  adjournment  was  a  good  one  and  bc^ed  the 
directors  would  accept  it. 

A  long  discussion  then  took  place,  in  the  course  of  whidi  the 
chairman  stated  that  the  amount  of  cash  in  hand  was  £737,  bat  that 
the  assets  wotdd  be  considerably  more  than  this,  as  the  vendor  was 
bound  to  return  the  cash  paid  under  agreement.  ^VHth  regard  to  ^ 
shares  held  by  the  promoter,  the  directors  wwe  awaitix^  legal  advice 
as  to  whether  these  would  participate  in  the  distributiai  of 
assets.  Of  the  shares  transferred  by  Mr.  Waters,  14,000  had  been 
transferred  to  the  first  vendor. 

After  a  consultation  the  directors  decided  not  to  press  their  resolu- 
tion for  voluntary  winding-up  at  that  meeting,  and  acoc|itod  the 
suggested  adjournment.  The  meeting  consequently  stood  adjotuned 
for  a  fortnight. 

Thb  Faure  Electric  Accumulator  CoMPAinr(LiMiTED). 

— Hiis  Company  offers  for  public  subscription  S5,000  Prefewoee 
shares  of  the  French  Electrical  Power  Storage  Company  (Limited}, 
at  the  price  of  £12  per  share,  the  interest  on  each  share  being:  6s.,  or 
7f.  60o.,  each  half-year.  The  Faure  Company  guarantees  the 
interest,  and  the  shares  will  be  redeemed  by  drawings  in  90  years  at 
£20.  The  issue  is  made  in  pursuance  of  certain  arrangements 
annoimced  at  the  recent  special  meeting  of  the  Faure  Company, 
which  M.  Philippart  induced  the  shareholders  to  accept.  The  French 
Storage  Company  have  exclusive  righte  to  the  Faure  patents  in 
France  and  the  French  Colonies,  and  they  intend  to  proceed  <mtte 
method  of  granting  licences  to  subsidiary  companies,  which  was 
carried  out  so  extensively  by  the  Anglo-American  Brush  Compai^, 
and,  as  The  Timet  remarks,  **with  resulte  which  are  now  se^to 
have  been  by  no  means  altogether  satisfactory.' ' 

Removals.— The  offices  of  the  Gower-Bell  Telephone 

Company  (Limited),  the  Consolidated  Telephone  Construction  a^ 
Maintenance  Company  (Limited),  and  the  River  Plato  Tekphozte  a^ 
Electric  Light  Company  (Limited),  have  been  removed  from  No.  6| 
Lombard  Street,  E.G.,  to  the  Telephone  Works,  Farringdon  Boad, 
E.G.  Edison's  Indian  and  Colonial  Electric  Company  ^Limited- 
has  been  removed  from  No.  6,  Lombard  Street,  to  4  ana  6,  Thrt^- 
morton  AvenuCi  Throgmorton  Street,  E.C. 
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